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·chological disorders in flying 
luring the war 1939-1945, 
•e advice to the executive 

··'11942 by Air Vice-Marshal 
:.P., Consultant in Neuro
.ls; D.Sc., M.D., F.R.C.P., 
~ were carried out in the 
· i, M.D. An assessment 

·ders in flying personnel 
....... wno '..~·-- ·._ ':'.vithstand the stress of ' -. ..~s breakdown. As this group undoubtedly 

-~ ot adapting themselves satisfactorily to operational 
~ J u1'b; ~- w • ...:>~ ........ u-:....:U that only severely predisposed individuals should be 
rejected at entry, and that those with other degrees of predisposition should be 
watched carefully during training and eliminated if signs of temperamental 
unsuitability appeared. 

For this reason the attention of medical officers and flying instructors 
was directed to signs of'temperamental_ unsuitability for duties as members of 
air crews. Flyin,g instructors are particularly well placed to discern signs of 
nervousness in tlie air from observation of pupils in the mirror, from their 
manner of handling the controls and obeying instructions, and from observation 
of behaviour on the ground, such as lack of keenness, excuses for putting off 
flying, and reporting sick for trivialities. 

Surveys of psychological disorder in air crew showed similar findings year by 
year: about 3,000 cases of nervous breakdown and 300 of lack of confidence 
annually, which indicated that a uniform standard of psychiatric examination 
was being maintained. ' . , · 

As regards type of flying duty associated with breakdown, one-third of the 
neurosis cases occurred in Bomber and one-third in Flying Training Commands, 
the .remainder being distributed among flying personnel of Coastal, Fighter and 

· Transport Commands: One-third broke dowri without experience of operational 
flying, one-third with under 100 hours' and one-third with over 100 hours' 
operational flying. -

Types of nervous bfeakdown were chiefly anxiety and. hysteria, both 
together accounting for ~v:._er 90 per cent of cases. Practically all cases of,;trer'lfolls 
breakdown (98·4 per (:ent) ·-ar9se from underlying psychologicaJ._..t:..'\fher than 
physical causes. · ' ··· / · 

Analysis of the tlisposal. of cares of psychological disorder showed that 
22! per cent of c.ases returned to full flying and 3! per cent to limited flying; 
the majority of cases, 72 per cent, were grounded; 1·9 per cent required to 
be invalided. · 

In 1945, the reliability of the psychiatric method of diagnosing psychological 
disorders in R.A.F. flying personnel was investigated by statistical methods by 
Professor A. Bradford Hill, D.Sc., Ph.D., and Wing Commander Denis ]\ 
Williams, D.Sc., M.D., .F.R.C.P. A fair degree of agreement in psychiatric 
diagnosis was found in the assessment of severe predisposition, but in the other 
degrees of predisposition the disagreement 'was such that it was decided that the 
psychiatric assessment per se should not be used in selection of air crew at 
entry but should be regarded as one medical factor to be taken into account by 
the selection board in the final summing-up. 

I have the honour to be, Sir, 
Your obedient Servant, 

H. E. WHITTINGHAM 
Director-General of Medical Services, 

january, 1946. Royal Air Force. 
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CHAPTER I 

CRITICAL REVIEW OF THE PUBLISHED LITERATURE 

by 

Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P., and 
Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report 412 (b), J anu:ary, 1942 

Introduction 

Although medical officers in civil and military flying centres have recognised 
pyschological disorders in members of air crews since the latter part of the war 
of 1914-18, few descriptions of these disorders can be found in the medical 
literature.. Until recently they escaped the notice of the trained psychiatrist, 
so that those accounts which have appeared have been based upon the observa
tions of medical officers whose interests have been more genera1. In conse
quence, these disorders have been described mainly in relation to other aspects 
of aviation and have not received the detailed attention which they deserve. 

The growth of aviation has occurred at a time when there have been great 
changes in the field of psychological medicine. This association has engendered 
confusion in thought and terminology so that the literature must be reviewed 
with a critical interest in its place in modem psychiatry as well as with regard 
to its direct relationship to aviation. 

1. General description and symptomatology 
Anderson (1919) reported psychological disorders in 10 per cent of 600 

pilots in squadrons under his care in the 1914-18 war. He found that these 
disorders occurred early in flying training, or later in the stress of active 
combatant flying. Symptoms sometimes arose after the pilot's first solo 1light, 
or when he first flew a new type of plane. Later on the precipitant was often 
a crash or the witnessing of a disaster, but occasionally the symptoms did not 
appear until the ill effect of further flying stress became cumulative. He 
noticed the frequency with which neurasthenic symptoms occurred, the 
patients showing great fatigue, irritability, and apathy, but he also recorded 
the occurrence of hysterical manifestations. Anderson differentiated clearly 
between the psychological illness arising during training, and those disorders 
resulting from the experiences of war flying. In the first group the prognosis 
was so bad that he recommended permanent removal from flying duties. When 
a pilot had completed 100 hours of operational flying the position was different, 
especially if there had been any particularly unpleasant precipitating cause, 
and it was his experience that in these cases simple psychotherapy was successful 
in returning the pilot to flying duties-" the earlier the stage of onset of the 
neurosis in a flying man's career the more hopeless it is to deal with or cure." 
In all cases he stressed the importance of psychological examination as soon 
as possible after symptoms had appeared. 

At the same time Gotch (1919) reported a larger group of 200 cases of 
psychological disorder which he described in some detail. His system of case
note taking, with insistence upon a full family arid personal history, including 
childhood reactions and behaviour traits, adjustment to the Service and to 
flying conditions, as well as details of the man's flying experience (types of 
craft, total and operational hours, combats, maximal and average heights, 
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unpleasant experiences, degree of confidence, and so on} bear a very close 
resemblance to the system used to-day. Gotch described the major symptoms 
in each group and pointed out that the neuroses result~g from flying duties 
had the same symptom patterns as neuroses arising from other causes and in 
other occupations. In-discussing treatment he distinguished between the 
management of a case of pure fatigue and that of neurosis. Like Anderson, 
he concluded that th~ shorter the flying experience the worse was the prognosis, 
but he thought that with early psychotherapy, including a full investigation, 
explanation, reassurance and rest· the majority of the disorders resulting 
from war flying should resolve completely. 

It was recognised by the observers in contact with pilots in the 1914-18 war 
that the reaction types of the psychological disorders arising in them and in 
other.members of air crews did not differ fundamentally from the psychological 
illnesses of civil life. In his Goulstonian Lectures, Birley (1920) described 
vividly the deterioration of pilots as a result of the great stress of aerial warfare 
during 1917 and 1918. He showed that after the young pilot had reached 
the zenith of his efficiency, fatigue, uncertainty, fear and physical distress 
caused a decrease in his efficiency, his powers of leadership and lti.s offensive· 
spirit. - The appearance of this deterioration depended upon the quality of 
the man and the degree of stress with which he had to contend. He traced 
the syndrome_ from its beginnings in a loss of zest for flying to a fully developed 
anxiety state, and said that although the men called it' wind up ' the condition 
is jn fact an anxiety neurosis. The presence of this anxiety neurosis became 
a permanent and difficult problem in the latter months of the war, when 
the type of men entering into the Service had deteriorated and the powers 
of resistance were insufficient for the stress ene,ountered. It is quite apparent 
from these observations that Birley did not consider these psychological 
disturoances to be specific to flying, and he refers to the degree of flying stress 
as only one of the causes of the neuroses in flying personnel. Dudley (1918) 
had expressed similar views when he said that the condition of nervous 
exhaustion seen in pilots depended upon the temperament and character of the 
pilot, the type of work and the machine he used,, the weather and the 
environment of the aerodrome. · 

Anderson (1919) and Gotch (1919) similarly did not consider that the 
neuroses seen in pilots were diseases sui generis, bul: they realised that they 
were the result of unusual stresses acting upon individuals with varying degrees 
of predisposition. Gotch sums up his views by saying: "War flying imposes 
as great a stress as is possible on men in their most unstable years." Rook 
{1939) on the basis of his experience writes: "One fact which was clearly brought 
out in the war was that any individual would sooner or later break down if 
the stress was sufficiently severe." 

Heaci,"in his report on the sense of stability and balance in the air (1919), 
pointed out that such'factors as loss of confidence or anxiety from extraneous 
causes ~uch as family worries or unpleasant experiences associated with war 
flying, may cause regression in the efficient performance of flying duties. Rippon 
and Manuel (1918) discussing the place of temperament and physical fitness 
in aviation, described deterioration in performance in predisposed individuals. 
Dudley (1918) also described a state of nervous exhaustion which depended for 
its appearance upon the personality ,and the stress to which the personality 
was subjected. - . 

In other belligerent countries there was simultaneous interest in the 
incid~nce of psychological disorders in air crews. This is shown by the number 
of papers which were published immediately after the 1914-18 war in France, 
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Germany, America and Italy concerning the selectd with 1lyin~a 
logical criteria (vide infra) .. As in this country, it<i diminished 
themselves. Perr}n de Brichambaut (1921), in discrubcll.depr~ ~ · 
methods of select10n, touched upon the causes of nt:r.lpossib1d _., 
Dockeray and Isaacs (1920) reviewed the opinions hell! ancien~· ..Lise 
at the end of the war. • , .,it igno·:c, .dirley 

Except for Bauer's monograph "Aviation Medicire .:~~~~.d1~.tm. ~0 
significa!lt .work app_eared u~til the 4evelopm~nt of comm~cial _aviatio?- in the 
early thrrhes, when mterest m selection of flymg personn and m phys1cal and 
physiological aspects of flying grew, particularly in Ameri and Germany. Un
fortunately much of the German aviation literature is not at present available. 
Schubert (1935) and Armstrong (1936 and 1939) d~>!:i~ribed neuroses occurring 
in pilots. Their views will be discussed later in relation to the present work. 
A series of general dissertations upon the psychology of flying (Reinartz 1932, 
Jensen 1936, Patient 1938, Walshe 1941) have not advanced knowledge in 
any specific direction. ' 

The reaction types recognised by different observers in psychological 
disorders in flying personnel have been described under many names. Anderson 
(1919) divided the types into neurasthenic or hysterical, and said that the 
chief symptom in the neurasthenic though often denied was aerophobia-fear 
of flying. He added a group of cases arising after a. flying accident, and said 
the condition is absolutely the same as the traumatic neurosis known as railway 
spine or railway brain. Gotch (1919) divided his cases upon aetiology, but his 
descriptions include simple fatigue, anxiety states, neurasthenia and loss of 
confidence without any psychological illness. Birley (1920) distinguished 
between pure fatigue, fear, a mixture of these disguised by the patients in such 
terms as wind up and a fully established anxiety neurosis: Many of the early 
writers considered these psychological disorders generically under an omnibus 
title which included such names as: flying stress, aviators' neurasthenia, 
aero-neurosis (Anderson, 1919), chronic fatigue, staleness, aviators' stomach, 
aeroasthenia, and simply fatigue (Armstrong 1939). Both these authors 
favoured the name aero-neurosis, but in this country flying stress used originally 
by Flack to describe the main cause,. was later used incorrectly to refer to the 
effects, the neurosis itself. In America the name aero-neurosis has found 
favour, while on the Continent mal des aviateurs (Perrin de Brichambaut 1922) 
was popular among a similar range of synonyms (Schubert 1935). 

This accent upon a name, so common in medicine, 'and usually so unfortunate 
in its results, endowed these syndromes with a false specificity and the recognised 
division of psychological disorders into reaction types, and the explanation of 
these types upon the basis of personal predisposition and environmental stress 
was ignored. After the war 9f 1914-18 cases were not studied systematically 
until chil aviation matured in the United States. The natural consequence 
was that when psychological disorders again made their appearance in associa
tion with commercial aviation they were considered to be specifically due to 
the physical and mental hardships of flying, and a new disease was born. 
Tims in 1936 Armstrong published a paper entitled" A special form of functional 
psychoneurosis appearing in airplane pilots." He called this new syndrome 
"aero-neurosis" and later (1939) stated-" There are two general types of 
neurosis which develop in airplane pilots. One type develops in relatively 
stable individuals, is not. necessarily disabling, and is an entity seen only in 
aviators. The other type develops in relatively unstable pilots or in relatively 
stable pilots under condit~ons of unusual .stress, is disab~, and is identical 
with those neuroses seen m general pracbce. Th~ former 1S known. as aero- . 
neurosis while the latter is composed of the ordinary neuroses which have 
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:cause.'' He defined aero-neurosis as "a chronic 
·-occurring in professional· aviators, characterised 

; irritability, fatigue of the higher voluntary mental 
p2:eased motor activity." No criticisms of this division 

1-i'Jying personnel have since been published, but it is 
!eW of observers during the war 1914-18, who either 

. ·- _,-"'ymptom patterns into line with recognised psychiatric 
r"ettc'tioii- typeS, orw}lo looked on the psychological illnesses as one group under 
a single heading. ~cher (1939) divided the psychogenic disorders resulting 
from active Servi flying aetiologically into those conditions developing in 
otherwise healthy able individuals-anxiety states; and those which· are 
due to the revelation of !~tent mental instability-psychoses, anxiety states, 
hysterical Ayndrome, and (..:-"l disclosure of a psychopathic personality. He 
said that these conditions had to be differentiated from those due to toxaemia, 
epilepsy or organic disease of the nervous or other systems. 

As no other serious attempts to describe the reaction types have been 
found in the literature, the charge made in the opening paragraph of confusion 
in thought and terminology in the psychological disorders in flying personnel 
is well founded. 

2. Aetiology 

Gotch (1919) emphasised the difference between the effects of flying per se 
and operational flying. He found that although pilots who break down after 
an accident late in their flying careers usually made a full recovery, the prognosis 
w~s bad if the accident had been caused by fire in the aircraft, breakage of the 
machine, or a direct hit by anti-aircraft fire. 

Birley (1920) thought that the special susceptibility of an operational 
pilot to such a brea}{down depended particularly upon the hazardous nature 
of his work-for instance, fighter pilots were more vulnerable than artillery 
observers, the irregular hours of sleep, the individual nature of the responsi
bility shouldered, the fatigue of flying as such ; possibly_ the physical effects 
of altitude and the deterioration in morale of fatigued ·men in contact with 
each other. · 

3. Constitutional predisposition 
Gotch found evidence of some degree of nervous instability in the families 

of 167 of his 200 cases of psychological disorder in air crews, so that 83 per cent 
were definitely predisposed, a signific'\tlt point in relation to the discussion 
upon the selection of air crews which appears later. He recognised several 
distinct aetiological types. of psychological disorder-those physically and 
mentally stale, showing symptoms of pure fatigue ; those with mental breakdown 
due to identifiable psychological causes-these were grouped as neurasthenia; 
those with a similar breakdown, attributed to toxic causes such as influenza, 
malaria, dysentery, tuberculosis or oral sepsis; those showing disorders of 
conduct (these included all who showed themselves unstable or untrustworthy, 
for he used the term psychopaths in a broader seuse than it is used to-day); 
those with physiogenic mental breakdown caused by such factors as oxygen 
lack at high altitude, airsickness or heterophoria ; and a small group of frank 
malingerers. 

4. Temperamental causes · 
So many different types of temperament are met in successful pilots, that 

it seems simplest to begin by describing those traits the presence or absence 
of which have been found to cause inefficiency in flying. Even were there 
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not such a wide variation between personality \ted with flyin?Zat 
ance, the attempt to link the two would be di.tn"J!J diminished 
said ~ propos of such an attempt-"Some of the bt.ll.decr~ ~·· · 
have been led into absurdities by attempting this impossibld 
respect only can we make a decided advance upon the ancienU) .J.i 
the great complexity of the problem and can frankly admit ign~V' .dirl1 
(1920) refe~g to w:ar flying, put the matter simply by dra~~YPe ,..tltion 1 

two ~~n of wtdelr diffe~ent temperament w:ho both pursued the~e high 
specialised vocation wtth consummate skill-Dr. W. G. Grace and Prin 
Ranjitsinghi. · Head (1919) said: "Flying i11troduces no elements which a 
not in evidence in riding a motor bicycle, game-shooting, cricket or golf 
an~ relat~d t~e .abilities to pursue th~se interests and to fly efficient!: 
This relahonshtp 1s not now so close as 1t was 24 years ago, for the efficiel 
extension of the body image to the end of a club, or the wings of a small plan 
is a more intimate and less mechanical affair than the same extension in 
modem four-engined bomber. When the bomber is flown by instrumen 
alone, the personal projection alters and different factors operate. . 

I ' 
Even if an individual's temperament is suited to flying, it must be realiSE 

that aptitude for flying per se does not necessarily indicate temperament 
suitability for operational flying, which calls for additional qualities. Tho1 
who are devoid of flying ability do not reach the state of operational trainin1 
·so that in practice both forms of aptitude are often considered together (Birle 
1920). The disparity between the temperamental ability to fly and to fly i 
operations may be striking and was described by Thorndike (1919). . 

The great diversity in temperament which is compatible with success i 
aviation is reflected in individual views upon the desiderata for ideal pilot 
Dockeray (1920) thought that quiet methodical men became the best pilol 
in the U.S. Army Air Corps, but ten years later a report of the School c 
Aviation Medicine stated that strong and active instincts of exploration an 
curiosity were desirable. Similarly, Patient (1938) concluded that there was 11 

difference between the ability of the introvert and the extrovert tQ become goo 
pilots. Rook (1939) said: " Many of the pilots who won Victoria Crosses in tll 
war were of a quiet sensitive type, and some were distinctly hyper-nervous ... 

Birley (1920) in his report upon temperament and Service flying, dre1 
attention to the individual nature of the pilots' work in the R.A.F. in contras 
to the more gregarious conditions of duty in the other Services, and stresse' 
the additional temperamental requirements needed for such exacting servic« 
But with this broad generalisation he admitted that exact temperamenh 
requirements could not be defined, and he thought the difficulty so great tha 
accurate selection upon the basis of temperament, personality, and character wa 
impossible. He said: "We cannot at present identify the potential crickete 
or mathematician except by watching how the former catches a ball and ho, 
the latter does sums, and the same principles would seem also to apply to tb 
art of fiying." Rivers and Rippon (1920) after attempting to correlate per 
formance with temperament, on the basis of personal interview, came to th1 
same conclusion. Anderson (1919) while he held that there was a definit1 
temperamental aptitude for flying, said that its definition and recognitiot 
were very difficult. Although temperamental suitability appears so unpre 
dictable, unsuitability is the main cause of many of the psychological disorder. 
which arise in flying personnel. " In certain cases fiying did not cause, bul 
unmasked a pre-existing condition" (Birley 1920). Temperamental unsuita· 
bility is therefore a major concern of selectors of candidates for flying duties 
Selection of air crews will consequently be considered in relation to temperamen1 
later in this review. 
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5. xperiences, degrg rcaUsing PSYchological disorders 
( ) Th the system lh'·t · L h edis ch 1 : al d' d h. a e ri oi tr'g w~c pr pose to psy o og1c 1sor ers ave 

been reviewed flor¥er (1936) Md Armstrong (1939), and literature upon the 
physiological effects of flying ha!S recently been assembled by Razran and 
Brown (1941). Reports upon th~ causes of psychological disorders arising 
from flying in British pilots were ma,de after the war 1914-18 by Flack and 
Birley in the special report upon the\tJledical problems of flying (1920) and 

.in the U.S.A.· by Dockeray and Isaacs '(1,921). Aspects of this subject have 
already been discussed earlier in this revieW,, pertinent references being quoted. 

(b) F ati~ue.-The most important single predisposing cause of psychological 
breakdown m flying personnel is fatigue. Viteles (1932) has discussed 
occupational fatigue factors, and an excellent review of the general literature 
upon fatigue has been made by Smith (1941). Miller (1936) described the 
forms offatigue found in pilots. · Richardson ( 1935), Porter (1936), Whittingham 
(1939), Armstrong (1939) and McFarland (l941) have dealt with the many causes 
of fatigue which are inherent in civil and military flying. · 

Armstrong (1939) lists the main causes of occupational fatigue in flying 
as those due to physical agents-extremes of temperature, vibration, glare, 
noise, wind, accelerations and changes in atmospheric pressure, oxygen lack, 
carbon monoxide and emotional stress-physical discomfort, responsibility, 
attention, concentration, alertness, apprehension, anxiety and fear. Many of. 
these causes may arise without regard to flying. McFarland (1941) in 
discussing pilot fatigue and considering the factors described by Armstrong, 

' detailed some of tile methods for their prevention. He found that with proper 
attention to details cumulative fatigue could be eliminated from civil aviation, 
but he pointed out that aircraft design, flying conditions and the psychological 
stresses inseparable from wartime flying produced more difficult and sometimes 
insoluble problems. He agrees that the fatigue in flying is central in origin, 
since the neuromuscular causes of fatigue are not present, and many of the 
factors producing fatigue are psycl10logicaL On the basis of Cannon's work 
(1929) he thinks it possible that the very lack of physical movement may have 
a cumulative deleterious effect. The response of the vegetative nervous system, 
in association with the appropriate endocrine responses to emotional stress, is 
in primitive states accompanied by bodily activity. The inhibition of this 
activity through the requirements of flying interferes with this biological 
response and may well have a cumulative ill effect on the efficiency of the 
individual undergoing the stress. Lottig (1937) had previously drawn attention 
to this relationship between behaviour and the vegetative system in producing 
fatigue in pilots. . 

(c) High altitudes.-The physiological responses to the well recognised 
changes encountered at high altitude, especially the fall in barometric pressure, 
,oxygen content of the atmosphere and temperature have been studied in 
relation to. pure physiology (Henderson 1938, Haldane and Priestley 1935) 
since ]3ert's original observations in 1878, and in relation to aviation since 
Glaisher's work in 1862. The literature on the effects of high altitude in 
aviation is dealt with in Schubert's Monograph {1935), in von Diringshoven's 
''Medical Guide for Flying Personnel" (1940), and in the stan.dard reference 
works cited earlier in this review, notably in Chapters 16 and 22 of Armstrong's 
'"Principles and Practice of Aviation Medicine" (1939). 

· The psychological effects have received less detailed and much less accurate 
and critical scrutiny. The effects may be 'immediate or cumulative. The 
~media~e ch~nges we_re called alt~tude sickness by Schneider (1918) and they 
anse durmg smgle penods of anox1a. In the last war attention was drawn to 



.7 
the intellectual and physical changes associated with .dying at 18,000 ft. 
~ith~ut oxy~en. It was known that perception was diminished and judgment 
unpaired (Brrley 1920), and that there was a gradual decrease in efficiency; 
(Corbett and Bazett 1920), and Birley's Goulstonian lectures (1920) deal with 
the subject in some detail. McFarland (1939) has shown that the first 
demonstrable evidence of neuro-muscular and psychological inefficiency 
occurs at about 12,000 feet. The s~ptoms, described by Armstrong (1939), 
are very variable. After initial anxuity they range from tiredness, depression, 
lethargy and apathy to euphoria, hilariousness, pugnacity and uncontrolled 
laughter, but he stresses the important place of fatigue in all the symptom 
patterns encountered. Besides being demonstrably inefficient to testing, the 
subject feels tired. Neuro-muscular control, judged by handwriting and 
co-ordinated behaviour tests, begins to show deterioration at 14,000 feet, and 
this objective change is accompanied by psychological deterioration. The field 
of attention becomes narrowed, memory is defective and there is loss of 
judgment and self-criticism. The 'effect of this deterioration upon attention, 
concentration, memory, ability to perform mental and manual work, colour• 
naming, card-sorting, and writing, have been reported in papers listed by 
Razran and Brown (1941). 

Cumulative ilJ..effects of repeated exposure to high altitude were also recognised 
in the last war, and were described by Birley (1920) and Corbet and Bazett 
(1920). These observers were impressed by the deterioration in performance. 
increasing fatigue, and inability to withstand the same degree of stress in 
pilots who had made frequent ascents to high altitude without oxygen, but 
the heights fiown without oxygen were sometimes up t() 18,000 to 20,000 feet. 
They also observed a relationship between the nwnber of high altitude Bights 
and this cumulative fatigue, and found that the pilots' capacity to withstand 
anoxia gradually fell. Armstrong (1939) records that the number of unexplained 
fatal crashes in the war 1914-18 fell dramatically when oxygen equipment 
came into general use, and that in America before the use of oxygen became 
obligatory, civil pilots complained of chronic altitude sickness. Armstrong 
and Hein (1939) were able to produce irritability, nervousness, insomnia, an 
increased difficulty in mental concentration, retention and attention, with total 
lack of insight, in a group of students subjected to an oxygen tension equal to 
12,000 feet each day for 29 days. Armstrong also reports bodily and mental 
fatigue, lassitude, sleepiness, lack of volition, pronounced irritability and 
disregard for danger in pilots who fiew at high altitudes (12,000 to 16,000 feet) 
without oxygen during photographic rec01maissa11ce. Symptoms persist after 
the series of ascents has ceased, the pilot remaining unduly fatigued, apathetic 
and inefficient, although no evidence has been produced to show that there 

·are any permanent structural effects and ultimate recovery is the rule. Miller 
(1936) suggested that adrenal dysfunction may play some part in producing 
deterioration after repeated anoxemia, but reasons were tenuous. Giragossintz 
and Sundstroen (1937} described destructive changes in the adrenal glands of 
rats after repeated exposure to low atmospheric pressure and these changes 
were associated with adrenal cortical insufficiency. Armstrong and Hein (1938) 
showed that histological changes are present in the adrenal glands of rabbits 
subjected to four hours at the equivalent of 18,000 feet each day for five weeks 
and over. They speculate upon the relationship between chronic altitude 
sickness and the clinical effects of dysfunction of the cortex of the adrenal 
glands. Lottig (1937) as has ~n mentioned ~~dy also postulat~ a 
relationship between the psychologtcal changes seen m ~ilots and the functional 
activity of the vegetative nervous system. . ~he earher work on the effects 
of diminished oxygen tension upon th~ actlv_Ity of adt:nal. glands ~ been 
described in a special report by the Arr Medical Investigation Commtttee of 
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the Medical Research Council (1918). It seems that this abnormal fatigue 
state must have a physical cause, which may possibly have its basis in some 
such inadequacy of the sympathetico-adrenal mechanism, but the evidence of 
this is not yet very strong. 

The other effects of altitude related to decreased atmospheric pressure are 
not usually the direct cause of psychological disorders in flying personnel, and 
will not in consequence be reviewed. Armstrong (1939) has dealt with them 
exhaustively. 

6. Other physical causes 
Many less dramatic causes of psychological deterioration in flying personnel 

have been described. The type of aircraft itself and the conditions existing 
in the airfield (Dudley 1918), noise (Richardson 1935, Whittingham 1939, 
McFarland 1941), discomfort (Richardson 1935), unsuitable clothing (Whitting
ham 1939), cold (Birley 1920, and many others), glare (Livingston 1932, 
Whittingham 1939) and vibration (Grow 1936).· They have been dealt with 
at length by Armstrong (1939), McFarland (1941) and Whittingham (1939), 
and need not be enlarged upon here. . · 

7. Psychological causes 
The predisposing constitutional causes of psychological illness have been 

considered in relation to aviation, and the flight factors causing fatigue and 
deterioration have also been referred to. The literature upon fatigue itself 
has been reviewed. There remains the host of precipitating and contributory 
causes of a purely psychological nature. The chief of these is fear. As this 
review is primarily concerned with the practical preventive aspects of psycho
logical disorders in flying personnel, many of the aspects of fear inseparable 
from wartime flying are beyond its scope. 

Fear whether acute or long drawn out, then usually called anxiety, seems 
to be an integral part of the stress of flying and with this in mind Rook (1939) 
has said: "All flying to some extent produces a nervous strain in the individual. 
The average young adult approaches flying with little fear, his senses fill 
with the thrill of speed, and the joy of controlling a wonderful piece of 
machinery. Some, more imaginative, pass through a period when fear has 
more or less to be consciously repressed, eventually gaining confidence with 
increasing skill. For some, fear never wholly disappears, and symptoms of 
an anxiety state may occur at an early period of their training. Even the 
most seasoned pilots may show that loss of confidence which, unless immediately 
treated, will end· in a frank_ anxiety state. Suddenly, for some reason not 
obvious to the outsider, some minor accident; private worries, or even the 
awakening of a too lively imagination, may liberate a series of repressions." 

The view is held by most of those who have close contact with flying 
personnel that fear in varying degree, at various levels of consciousness, and in 
different stages of repression, is an accompaniment of flying. This is especially 
so in wartime. (Birley 1923, Archer 1939), and Rivers (1920) have analysed 
the fear reaction in relation to physical inactivity and frustrations, an emotional 
maladjustment particularly common in flying. The literature on war neuroses 
(reviewed by Dunn 1941) contains a wealth of information upon the part 
played by fear or anxiety in precipitating psychological illness. The duty of 
the medical officer in considering all the factors here reviewed is not to dismiss 
the emotion of fear and its contributory causes, but to realise that if the pilot 
'
1 can be spared from experiencing in too great a measure the mental 

conflict which characterises the period of stress, if he can be rested at the 
crucial moment, he will in a comparatively short time again be fit to return to 
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the fighting line, not to embark again on these critical months of danger and 
inexperience, but to jump with one bound into a second period of confidence 
and efficiency" (Birley 1920). · 

8. Prophylaxis : flight factors 
(a) Physicril causes.-The writers referred to on page 8 paid attention to 

the preventive aspects of these causes. A summary of the literature dealing 
with the methods used to prevent noise, glare, discomfort, cold, and so on, 
would therefore involve repetition, as well as much teclmical material which 
is beyond the scope of this present review. 

(b) Fatigue.-ln reviewing the factors in 1light causing deterioration, 
physical as well as purely psychological, fatigue was given the first place. 
Fatigue has many physical and psychological causes (Viteles 1932) and all 
the other factors which have been considered are causally related to it. The 
reduction of fatigue has been the main thesis in all the papers referred to on 
pages 6 and 7 concerned with fatigue in :flying personnel, and the literature 
~lread:r quoted upon the deleterious physical and psychological factor~ in :flight 
1s pertment. 

(c) Psychologicril causes.-The emotion of fear was considered far the most 
important psychological determinant of the psychological disorders seen in 
flying personnel. The conscious awareness of fear, depending as it does upon 
the degree of repression to which the emotion is subjected, is affected by many 
adverse physical and psychological conditions. Again, these conditions have 
already been reviewed in the appropriate paragraphs, and repetition is 
unnecessary. Of particular importance is individual predisposition to fear, 
largely dependent upon temperament. The reduction of fear by selection of 
those with suitable temperament for war flying, or rejection of those without, 
is dealt with under the next heading. But the individual's resistance to 
deleterious factors does not only depend upon his temperament and character, 
his physical health and his own psychological adjustment. It is also coloured 
by the total reaction of his group, that is, by its morale. The literature upon 
the whole question of morale in relation to war conditions has recently been 
reviewed by Child (1941). 

9. Selection of ftying personnel 
(a) Constitutionril. predisposition.-As determination in efficiency of air 

crews, as well as evident psychological illnesses, was apparent in the later 
stages of the 1914-18 war, attempts were made to remove the predisposed 
individual and to forestall symptoms in the non-predisposed. In devising his 
cardio-respiratory tests for flying efficiency and flying strain, Flack (1920) was 
greatly concerned with the psychological as well as the physical make-up of 
the individuals tested, and his physical tests designed to give some indication of 
perseverance, will power, and fatiguability., Birley (1920~ applied the tests to 
flying personnel who showed deterioration in flying effictency, including men 
who were simply fatigued, temperamentally unfit, and men whose symptoms 
were attributed to a head injury. He found a great difference between the 
results of Flack's tests in fit pilots, and in those in a state of chronic fatigue, 
and also found that after rest and recuperation the standard of performance 
of the tests rose. It is interesting that a high level of performance was observed 
in pilots who had been sent home for a rest, in those who had been taken off_ 
:flying after a trivial head inlury, and in those who would no.t ~y, where~s the 
performance was very poor in those who had had a head m]ury suffie1en~y 
severe to require invaliding, in those who were pennanently unfit for :flymg 
on medical gr9unds, in the great majority of those considered temperamentally 
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unfit and in pilots who showed an abnormal psychological response to excessive 
flying stress. As those_ considered temperamentally unfit showed unsatisfactory 
results to the test he concluded that it had merely revealed a predisposition to 
neurosis. Of men who had lost zest for flying after a trivial head injury he 
said :•" Failure to :By was not so much due to the actual concussion as to the 
constitution of the individuals- concussed. . . . In other words, it is not 
concussion of the brain which chiefly matters, but concussion of the mind." 
It is evident from these .results that; as he had intended, Flack's tests gave 
some indication of the temperamental qualities of the individual. These 
workers approached the psychological problems arising from flying duties 
from a physical standpoint, but their tests formed the basis of all future methods 
of selection. Since the war 1914-1~, selection of aviation candidates has been· 
based mainly upon physical and secondarily upon psychological testing. 

Physical testing.-We are not here primarily concerned with the physical 
methods of selection, although " more stress should be laid on the suitability 
or unsuitability of the mental make up of the would-be pilot and less on the 
actual physical efficiency as found at the original examination, as long as 
organic disease is absent" (Rook 1939), but they have an indirect bearing 
upon many of the problems which will be considered later. The general physical 
tests, and those involving time and the candidate's sustained effort, as opposed 
to the special tests of organ efficiency, have by their very nature a relationship 
to temperament. This fact was realised by Flack (1919). who devised his cardio
respiratory tests to give an indication of the candidate's response to fatigue 
and of his powers of perseverance and determination. " It would seem, therefore, 
that a routine application of these tests to pilots in training for high flying would 
indicate the powers of endurance of the subject for the fatigue of high flying." 
Birley (1920), who was interested in temperament, showed that in practice 
Flack's tests were valid. Elaborations of these tests are contained in a full 
survey of the subject in Air Publication 130, " The- Medical Examination 
for Fitness for Flying (R.A.F. and Civil)" (1938). Thorndike (1919 and 1920) 
described analogous tests in use_in the U.S.A. Similar batteries of tests were 
devised by Schneider (1920 and 1924) and details of the system have been 
described by Bauer (1926), Armstrong (1939), Mashburn (1939), Spunt (1941) and 
others. The tests have been discussed in relation to flying efficiency by· 
Rook (1939). 

Psychological testing.-TI:).e inter-relationship of physical and psychological 
testing has already been shown on the basis of Flack and Birley's W@rk (1920). 
Razran and Brown (1941) have recently made a comprehensive summary of 
this subject, observing that the test con~truction has been hampered by crude 
criteria since the war 1914-18, and concluding that it is "really difficult 
to think of another field of such practical importance as that of the selection 
of aircraft pilots in which so much confusion reigns, and in which research 
has been attempted and interpreted by investigators of such varying back
ground and training." A summary follows of the more pertinent aspects of 
testing to which they refer. · 

The criteria for selection have been based upon the records. of various 
air training schools, in the following ways :-

Successful pilots contrasted with failures during training (Henunon 
1919, Thorndike 1919 and 1920, De Foney 1931 and 1933, Lacker 1937. 
Longacre 1931, Mashburn 1934). 

Accidents v. non-accident pilots (Yerkes 1919, Sutton 1930), ratings 
made by instructors and others (Flack and Bowdler 1920, Henunon 
1919, Nechayeff 1923, Parsons 1918, Stratton, 1\IcComas, Coover and 
Bagby 1920). 
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Many of the psychological criteria which have been advanced have been 
shown to have an insignificant relationship to the ability to fly. The tests 
shown to have practical significance and mentioned by Razran and Brown 
axe:-

- The startle tests of emotional stability, and the free association 
tests of fear of flying (Parsons 1918). 

Complex reaction time and judgment tests (Stratton, McComas, 
Coover and Bagby 1920). , . 

Mental alertness (Thorndike 1919). 
Hemmon's battery (1919) evaluating emotional stability, tilt 

perception, choice reaction, mental alertness and using the Miles 
ataxiameter complex co-ordinators (U.S. Army Med.. Bull. No. 26,. 
1931, Mashburn 1939). 

Various flying analogy tests which have been devised in Germany 
(Kronfeld 1919; Selz 1919; Stern 1919), Denmark (Ericksen 1927), 
Spain (Azon 1934), England (Burton and Reid 1924) and in Italy (the 
Carlinga cockpit, described in the U.S. Army Bulletin 1931). 

This subject was reviewed after the last war by Dockary and Isaacs (1921), 
Gradenigo and Gemelli (1919), and by Perrin de Brichambaut (1921). Other 
tests for resistance to emotional e;ccitement apart from startle tests have been 
described by Camus (1919), Capek (1930) and Talenti {1929). The full scope 
of the tests described in these papers is not covered in this short abstract. 

The difficulty which has arisen in compiling a suitable battery of tests is 
reflected in the wide scope of the literature and although there is now general 
agreement that some form of psychological testing is desirable, its form is 
difficult to define. One group of workers has stressed the importance of evaluating 
the whole personality. Rivers and Rippon (1920) used the method of personal 
interview upon accepted clinical psychiatric lines, but were not satisfied with 
the results. Talenti and Enzo de Meo (1940) advised very close observation 
both in the entrance examination and afterwards in the aviation school. 
Room (1941) has pointed out that the emotional response to an entrance 
examination may give a false impression of the candidate's capabilities and 
temperament. Archer (1939) ~dvises a full psychiatric interview, with 
investigations of the candidate's past record and his family history, as well 
as assessment of the total personality, as well as circulation of a questionnaire 
to the candidate's school, similar to that employed by th~ Vocational Guidance 
Department of the National Institute of Industrial Psychology. Patient (1938) 
thinks that a very full assessment of the total personality, with special emphasis 
upon such qualities as cheerfulness, stability, self-l"eliance, aggressiveness, 
modesty, frankness, powers of co-operation and relaxation and so on, will 
favour more efficient selection. Poppen (1941) states that however objective 
the tests become; it is not feasible to eliminate the personal interview entirely. 
Carlson (1941) has used intelligence tests and finds that 20 per cent of candidates 
fall below the requirements of_ the U.S. Army Air Corps. 

Another group of workers, many of whom have already been quoted, 
have used various fornls of simple and complex tests of kinaesthetic ability 
and other objective methods of assessing the candidates' response to stimuli. 
These tests, most of them now of purely historic interest, have become 
increasingly complex:. each addition being fresh evidence of the great defect 
of the method, that it takes no account of the total personality. Recently 
elaborations have been achieved which require the simultaneous performance 
of complex and inter-related actions calling for speed. judgment, dexterity 
and endurance. They are based upon the simpler co-ordinated pursuit metres 
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of the Reid (1924) type, and as they evolve they approach closer to the actual 
conditions existing in. an aeroplane cockpit. The use of still more claborate 
batteries is in process, but the details have not yet been published. 

The trend of this evolution of the tests supports the view of those (Birley 
1920, Rivers and Rippon 1920, Talenti and Enzo de Meo 1940) who tl\ink that 
aptitude can only be efficiently demonstrated by trial, urging observation in 
the a\'iation school and in the air during the early stages of training. A more 
conservative, but ob'1ously valid, observation by Thorndike (1919) and Birley 
(1919), is that even were the assessment of temperamental suitability for· 
flying efficient, it does not necessarily reflect the airman's suitability for with-
standing the stress of operational service. . 

From a survey of the literature it seemS that although selection by psycho
logical methods prevents acceptance of some candidates who are tempera
mentally unsuitable for flying, it does not seem possible by such methods to 
recognise those with a marked flying aptitude. This has been appreciated by 
'many observers, including Anderson (1919), Birley (1920) and Rook (1939). 
This is to say that evaluation of the total personality in relation to Service 
flying either as a whole or by analysis of its components with special tests has 
value in rejecting, the unsuitable but not in selecting those eminently suitable 
for flying training. This appears to be true however skilled the examiner 
or however detailed the examination. Burton and Rook (1939) followed the 
flying careers of 100 candidates, some of whom were somewhat below the 
acceptance level upon ordinary standards, but who were nevertheless allowed 
to train. They found that the proportion of failures to learn to fly was equal 
in the groups above and below the standard requirements. 

. . 
(d) Results of selection.-The batteries of physical and psychological 

tests at present in use produce a very high rejection rate. All the reports 
published in the United States show a level of about 80 per cent. Benson (1937) 
made observations on 10,000 applicants, and found that the rejection rate had 
risen from 75·6 per cent in 1931 to 84 per cent in 1936. Of tliese 62·2 per cent 
were rejected for ocular defects, 19·4 per cent for medical reasons and 10 per 
cent for neuro-psychiatric causes. Even with this high rejection rate, selection 
is not adequate, for in 1933 although the rejection rate was 70 per cent, less 
than 40 per cent of those accepted completed training.'. Mashburn (1934),_ 
Gore and Lawton (1936) found that of 575 candidates examined at Maxwell 
Field in 1933-1935, 80 per cent were rejected, but even so only 84 of the 112 
started primary flying training after the aviation school, and a mere 42 
graduated as pilots. This is 7•3 per cent of the candidates. Nevertheless, 
selecti?n has doubtless red.uced inefficiency in air crews and as the great majority 
of acc1dents are due to pilot error (between 80 and 90 per cent, according to 
McFarland 1941) and not to mechanical or unavoidable natural causes, the 
reduction has great practical value. In the 1914-18 war the proportion of 
pilots grounded through psychological disorders was reduced from 90 per cent 
to 12 per cent after a system of selection had been adopted (Bauer 1926). 
~ith so m~y varia~le factors, such as modification in aircraft design, 
mcreased efficiency of mstruments and ground control, together with added 
responsibility and strain, it is difficult to assess wit:b, any accuracy the value of 
selection for war flying by long-term observation, and the literature does not 
contain any data upon a long-term follow up of two groups of pilots selected 
and unselected, or selected under different conditions. Indeed, Mashburn (1939) 
has sever~y criticised the practical validity of many of the tests emplo~ed. 

As Poppen (1941) ·observes, the trend of new examination methods is 
distinctly towards greater objectivity. This is, of course, highly desirable. 
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but it results in rejection upon rigid cdteria, so that the rejection rate of each 
speciality may be expected to rise. For instance, attention has recently been 
drawn (Bartlett and Carter 1941) to unsuspected cardiac defects in candidates, 
demonstrated by combined electro-cardiography, stethography and cardioscopy. 
Using the electro-encephalogram, Williams (1941) has shown that the proportion 
of abnormals in successful pilots is lower than in the normal healthy population 
and Thorner, Gibbs and Gibbs (1941) have found a relationship between 
efficient performance of pilots and characteristics in the normal electro
encephalogram. 

The development of such methods of detecting abnormalities unrevealed 
by routine clinical examinations will naturally increase the rejection rate, 
and should lead to a point at which unfitness or potential unfitness in the 
selected candidates may reach a very low figure. It is evident, however, 
that this advance is made through rejection and not selection, so that more and 
more apparently unsuitable candidates who might in fact prove efficieht 
pilots, are rejected. A point must be reached at which the practicability of 
this degree of selection has to be judged in rela~ionship tQ the factors of supply 
and demand. • 
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CHAPTER p 

USE , AND ABUSE OF THE TERM • FLYING STRESS ' 

by 

Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F:R.C.P. 

FPRC Report 412, January, 1942 

During the war of 1914-18 it became apparent that flying personnel might 
show inefficiency or loss of confidence in the air without evidence of any known 
physical disease to account for these phenomena. The problem of wastage 
from this source became important and investigations into the nature and causes 
of such conditions were undertaken. . The approach in the first place was 
physiological and resulted in the tests for physical efficiency devised by Flack 
and reported in" Tests for Flying Efficiency and Flying Strain" (1920). From 
this report it appears that although psychological factors might be evident 
in the aetiology of the condition, they were taken into account only in so far 
as they might be presumed to have caused, or contributed to, a state of nervous 
exhaustion, other factors concerned being the effects of altitude and physical 
fatigue. All these factors together were summed up as flying strain or flying 
stress, and by a natural but inexact transition the symptoms attributed to 
these factors were called collectjvely flying stress. Thus on the same page of 
Flack's report we find reference to "cases who have broken down through 
flying stress" and to a state in which" flying stress has markedly supervened." 

Birley's report " Temperament and Service flying " (1920) indicates that 
a· symptom picture of psychological disturbance psychologically determined 
was already recognised and that the term temperamental unfitness was in. use 
to describe this. It appears that this term was employed to include both 
those whose inefficiency or lack of confidence had appeared without ariy crash 

. or unpleasant experience, and those who had shown no evidence of inefficiency 
or lack of confidence until after such an experience or after a considerable 
period of operational flying. Birley observed "that in the former group as 
compared with the latter the tests for physical efficiency were generally 
satisfactorily passed ; and that there was frequently a positive_ family, or 
personal, history of neuropathy. He concluded that temperamental unfitness 
and physical unfitness .were closely allied, and that in the temperamentally 
unfit the unfitness " lies largely in an undue susceptibility to mental shock." 
Individual susceptibility of this kind therefore was a factor which must be 
taken into account as well as the strain of flying. Birley concluded his report 
with the suggestion " that certain conditions which are at present called flying 
stress could more appropriately ~e designated by the title flying distress. He 
implied presumably that whereas the title flying stress .was applicable to a 
state ca~sed ~y the ex~es~ive strain of flY;ing duties,,it should not be applied to 
a state m which constltutlonal defect, not excessive strain, was the cause. 

Other terms which came into use in the early -days of flying were aviation 
~eurasthenia and aero-nel!l'osis. The la~ter was used by Anderson (1919) to 
mclude any type of func~10nal nervous disorder brought o.n by flying. He and 
Gotch (who was respons1ble for the section on the aeroneurosis of war flying) 
include under aeroneurosis conditions of tiredness or staleness toxic state, 
oxygen want,, air sic~~ss, heterophoria and constitutional psychopathy, as 

. w~ll. a~, those m wh~m the breakdown as regards. fl~g has a purely mental 
ongm. They admit, however, that the vast ma]onty of cases fall into the 
last group. 
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It is evident that nomenclature was already proving a difficult problem. 
and that the different meanings attached to new terms had resulted in confusion. 
The reasons for this are not far to seek. At that time aviation was in its infancy 
and little was known of the effects of altitude and gravity upon the human body. 
When :flying personnel developed functional disorder of any kind it was at once 
assumed that this was a physical effect of the new and unknown factors which 
were called :flying strain or flying stress. At the same time and for similar 
reasons, soldiers who developed functional nervous disorder after exposure 
to the effects of high explosives of a weight and force never before experi· 
enced were assumed to be suffering from the physical effect of blast or shell 
shock. This would not have mattered much if .flying stress and shell shock had 
continued to be used to describe new causes of functional disorder, for critical 
examination of the clinical syndromes resulting from these causes would fairly 
soon have revealed that while some of these syndromes were attributable to 
physical causes, as for example the syndrome of anoxia from flying, or blast 
concussion from shell explosion, the vast majority were due to psychological 
causes. VVhen this had been apprec~ated, as it was much later, it 
would soon have been evident that the syndromes of psychological causation 
were in no respect different from the neuroses of civil life and were classifiable 
under existing headings. Unfortunately both flying stress and shell shock 
came to be used to describe syndromes instead of causes, and the result irt the 
case of shell shock is well known. It was assumed that a new clinical syndrome 
or disease had arisen attributable to shell blast and that anyone who had been 
exposed to shell fire might develop this new disease. Shell shock became a 
diagnosis which ranked for attributability with gun..shot wound, and implied 
in just the same way as a ~ound, a purely external cause. Flying stress 
also became a diagnosis with similar implications and we have noted Birley's 
uneasiness at finding it so used in cases where it was evident to him that the 
true cause of the nervous disorder observed was not the stress of :flying but 
•• undue susceptibility to mental shock."· 

After the war, the War Office Committee of Enquiry into Shell Shock (1922) 
published its detailed and critical review of the evidence given on the subject 
by medical and executive officers. The opening paragraph of the recommenda· 
tions made by that committee reads: "The term shell-shock should be 
eliminated from official nomenclature, the disorders hitherto included under 
this heading bemg designated by the recognised medical terms for these 
conditions." Medical and executive officers of the Royal Air Force gave 
evidence before the committee and described, as the result of terrifying 
experiences in the air, symptoms which differed in no material respect from 
those observed in soldiers, and were" in fact called shell-shock by those who 
described them. Nowhere in their evidence have I been able to find the term 
flying stress. This seems tacit admission that flying stress was merely a synonym 
for shell-shock and that the recommendation quoted above was as much 
applicable to the former as the latter. Nevertheless flying stress as a diagnostic 
term appears to have survived in the Royal Air Force with the implication that 
the strain of flying duties could produce~ clinical syndrome sui generis. 

This view received strong support from Armstrong (1936, 1939) who, 
under the title aero-neurosis, for which he accepts flying stress as a synonym, 
described " a special form of functional psychoneurosis appearing in airplane 
pilots."" This he distingui~hes from all other n~uroses as" ~n e_ntity seen only 
among aviators." Its mam features are descr1bed as gastnc d1s~ress, 11:ervous 
irritability, fatigue of the higher voluntary mental centres, msomma and 
increased motor activity. It is attributed primarily to the stress of flying, the 
symptoms only developin~ after several Y~· Among exd:ting causes. a 
variety of factors are cons1dered, both phystcal and psychologtcal. The list 
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appears to include every possible ill with which the aviator may be beset, from 
carbon monoxide poisoning and centrifugal force at one end of the scale to 
chronic anxiety and psychic trauma at the other. The only effective treatment 
in the author's experience has been removal from flying duties. Return to 
flying after improvement is usually followed sooner or later by relapse. In 
discussing pathogenesis the author concludes that a psychogenic basis provides 
the best explanation and proceeds to describe the mental state engendered by 
emqtional conflict together with its associated bodily reactions. Unfortunately 
the author appears to· be unacquainted with psychiatric terminology and 
definition as used to-day, for he states that in aero-neurosis " there are no doubts 
or hesitations as in psychasthenia, no quitting under the guise of organic 
disability as in neurasthenia, no infantile reactions of hysteria, or none of the 
obsessions or mental manias of the anxiety state." Reference to any textbook 
of psychiatry published within the last five years will reveal that the author's 
understanding of what is meant by these terms is imperfect. . 

Critical review fails to convince the psychiatric reader of Armstrong's 
claim that what he describes is a new disease, or that it is a disease confined 
to aviators. It appears to be only our old friend shell-shock in a new disguise, 
in fact an anxiety state, complicated as often by symptoms of the kind covered 
in modem psychiatric parlance by the term neurasthenia-a combination well 
known in people who have had nothing to do ei~her with aviation or war. 

A communication from Dill and Ivy (1941) to the Committee on Aviation 
Medicine of the National Research Council, U.S.A., deals with another 
supposedly new disorder among flying personnel designated acute pilot's fatigue 
The authors report that they ll.ave seen no evidence showing that the condition 
actually exists, but proceed to consider in some' detail the factors which might 
contribute to such condition, such as general physical unfitness, emotional 
stress of various kinds, CO poisoning, cold and the effects of altitude. All 
these are well known, but there has as yet been no proof from the experience 
gained in this war that any clinical syndrome may result from each or all of 
these factors, which cannot be described in existing terms. 

The tendency to invent new terms for neurosis in flying personnel is due 
largely to the desire, especially on the executive side, to avoid for the man 
who has often achieved much, or at any rate has done his best, any appell~tion 
which would class him as 'neurotic.' Fortunately the classification of all mental 
disorder in terms of reaction types now almost universally adopted in this 
country will allow us to give a name to any psychological disorder of the kind 
which might be included under flying stress, aero-neurosis, acute pilot's fatigue, 
and for that matter shell-shock, without-introducing the term 'neurosis.' 

The following classification is now in use for psychological disorder in 
flying personnel for the Royal Air F~rce :

Anxiety 
Depression 
Elation 
Fatigue syndrome 
Hysteria 
Obsessional 
Schizophrenia 
Organic acute 
Organic chronic 

It will be observed that a concession has been made to popular prejudice by 
the insertion of fatigue syndrome which replaces the term neurasthenia of current 
psychiatric usage. This is considered justifiable provided that it is strictly 
understood that fatigue syndrome means a syndr?me in which sensations of 
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fatigue, or complaint of undue fatiguability are the prominent symptoms, and 
that it does not mean a syndrome caused by fatigue. This point is laboured to 
avoid possible confusion between effects and causes. The fatigue syndrome in 
some cases is due mainly to physical exhaustion, in· others (probably more) 
it is mainly due to emotional conflict ; it is- not infrequently due to· a combina
tion of both, as well as to other causes such as oxygen want, or the after effects 
of infective illness. 

It is submitted, therefore, that there is no justification for the term flying 
stress as a diagnostic heading, and that such usage might well have harmful 
effects of the kind which attended the use of shell-shock, of which the Committee 
of Enquiry reported that it .. was wholly misleading but unfortunately its use 
had been established and the harm was already done." On the other hand 
flying stress might usefully be employed in its original sense to designate the 
especial strains or stresses to which flying personnel are exposed. It might 
well ,in this sense be used in a quantitative way to denote the amount of strain 
to which a man had been put. Thus a man who had had a crash without 
injury to himself or others might be said to have been exposed to slight 
flying stress; a man who had had a similar crash with painful injury to himself 
or fatal injury to others, to moderate flying stress and so on. Such estimates 
especially as recorded by commanding officers would be of considerable value 
to the medical branch if the man subsequently became ill with psychological 
disorder. There will still be problems of flying stress for discussion by executive 
and medical officers: for example, how much flying stress can the average 
man stand without breaking down; what are the most important elements in 
flying stress for fighter, bomber and reconnaissance personnel ; what 
psychological types stand up to flying stress best or worst ? But it should be 
understood once and for all that flying stress is that which happens to the man, 
not that which happens in him : it is a set of causes, not a set of symptoms. 

Anderson, H. G. 

Armstrong, H. G. 

Birley, J. L. .. 
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CHAPTER III 

A SERIES OF CASES WITH PSYCHOLOGICAL DISORDER 
EXAMINED IN RELATION TO THE 

PROBI.EMS OF SELECTION OF FLYING PERSONNEL 

by 

Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P. 

FPRC Report412(a), January 1942 

Material 
In relation to the problem of selection of flying personnel I have examined 

my notes on 100 consecutive cases referred to Central Medical Board on account 
of psychological disorder. These cases were of course a selected group in so far 
as they had all developed sufficient evidence of psychological disorder to cause 
them to be referred for a ci>nsultant's opinion. They were unselected in so far 
as they were 100 taken in alphabetical order from a group seen between 
October 1940 and November 1941 without reference to the duration of flying 
experience, position in aircraft or other factors. It may, therefore, be worth 
recording some of these points for the series as a whole. 

(a) Age.-The average age for pilots was 25·57 years, the extremes being 
· 19 and 37 : the average age for other members of air crew was 25 · 24 years, the 
extremes being 19 and 36. 

(b) Ran-k.'-55 were commissioned and 45 non-commissioned. 

(c) Category in crew.-71 were pilot!;i, 8 observers, 12 wireless operators
air gunners and 9 air gunners. 

(d) Duties.-65 of the subjects had been engaged upon operatio:ilal duties, 
as follows :-

24 Night bombers 
12 Day bombers 
18 Fighters 
2 Coastal flying boats . 
4 Coastal General Reconnaissance 
2 Coastal f.ghters 
1 Night fighter 
2 Army Co-operation 

Of the remainder, 29 were under training, 5 were instructors and one had 
· completed his training but not begun operational duties. 

(e) Flying lwurs.-The total number of flying hours for 71 pilots was 
52,455, with an average of 738·8 hours. For other than pilots, the total was 
8,462 hours, with an average of 291· 79 hours. The total number of flying hours 
for 34 personnel (pilots and crews) with no operational experience was 
22,215 hours, with an average of 653·37 hours. For 35 with an operational tour 
more than half completed the total was 20,680 hours, with an average of 
590 · 85 hours. The larger average of flying hours for the group with no 
operational flying is due to the fact that this group includes 5 instructors with 
a total of 11,100 hours, and 4 others with a total of 6,050 hours, mostly pre-war, 
who · broke down before beginning operational duties. When these are 
subtracted the average flying hours for the remainder of the non-operational 
group is 202·6 hours. 
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2. . Method of case examiDation 
The method of examination was that of the ordinary routine followed in 

such cases in clinical practice. The patient was first encouraged to state in 
what respects he felt unwell or une!ISY· When it became apparent that his 
symptoms were of a nervous type enquiry was made as to the existence of any 
such disorder in other members of his family. An outline was then obtained 
of his life history from chjldhood up to the time he entered upon his flying 
career, with special reference to school achievement in work and games, and 
jobs held. A note was made of any previous illness or injury, and especially of 
any evidence of timidity, general or specific, lack of aggressiveness, liability to 
depression or anxiety, obsessional trends or psychopathic traits. The history 
of the flying career was next taken with particular attention to the reasons for 
volunteering for flying duties and to any unpleasant experiences ol' difficulties 
since these duj:ies had been commenced. The date of onset of symptoms com
plained of was then determined in relation to flying experience, or other possible 
causal factors, such as physical illness or private worries. A brief examination 
of the nervous system completed the examination. Notes were made of any 
abnormalities observed in the mental state. The duration of the examination 
was limited to three quarters of an hour. No attempt was made to obtain 
answers to a set of questions such as that employed by Air Commodore R. D. 
Gillespie, though many of the points included in his questionnaire were covered 
in taking the history. It .was considered more profitable in the time available . 
to get the patient talking, to extract as much information as possible upon 
special points in the course of conversation, and to obtain a clinical impression, 
rather than a formal score. 

3. Analrsis of clinical data 
Examination of the,material suggested that it would most profitably be 

considered for the purpose in hand in relation to the amount of operational 
work achieved. Two groups of cases were therefore first selected : A, 34 men 
who had not served in operational units, and B, 35 men who had completed more 
than half an operational tour or had in the course of operations suffered severe 
or exceptional stress in a shorter time. In each group two sets of facts were 
looked .for, first those which in the observer's opinion provided evidence of a 
predisposition to brealtdown, second those which indicated external causes ·· 
for the breakdown (i.e. psychological or ph}'siological stress, whether from 
flying duties or other sources). When predisposition was evident an attempt was 
made in the light of the clinical impression recorded, to decide whether the 
observer, as a result of a single clinical examination, would have rejected the 
individual for air crew duties. If so, the predisposition was noted as severe, 
if not, as mild. When the external causes included stress of flying duties, the 
degree of stress was roughly estimated against normal flying experience as 
nil, slight, moderate, severe, or exceptional. 

Group A : 34 me~e fiJith no operational hours lo their credit 
Instructors.-Five of the group would probably never have been posted 

to operational units, but would have continued to be employed as instructors. 
All had more than 1,000 hours to their credit. They form a small group which 
is outside the main topic of discussion but deserves comment. One, aged 27, 
with 3,500 hours of commeidal flying on commencing Service training could 
not adapt himself to aerobatics, which he felt were unsafe. One was stale 
after nearly 2,000 hours instructing and had domestic worries.. One~ ~.700 
hours flying had once had to bale-out, had had a crash Wlthout m]ury, 
spbsequently a minor he~d injury ~ a J?Otor accident, and had recently 
experienced a loss of a co-mstructor killed m a crash. In none of these three 
cases was there any evidence of predisposition to psychological disorder. 
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Of the two others, one was liable to depressive moods, with an uncle subject 
to recurrent. depressive illness, and was worried over the fact that his wife 
was German born. The other, with 2,900 hours {father had a history of break
down), had always been moody and irritable, disliked instructing and had 
recently had to cancel his approaching marriage as his fiancee had developed 
tuberculosis. In these two cases therefore there was evidence of predisposition, 
but rated as of mild degree, i.e. i~ would not have warranted rejection. 

·Men (29) under training, or with their training completed, who would ordinarily 
have been expected to proceed to operational duties 

(a) Four in whom no predisposition could be found: in every case there 
had been some degree of stress. In three cases it was graded slight, and in 
one moderate. For the sake of indicating at this stage the grounds taken 
for assessment of stress, details will be given. 

Case 50 : Symptoms began after witnessing a fatal crash. Flying stress slight. 
Case 37 : Suffered minor injuries in a crash, including concussion. Nervousness 
of flying began after this. Flying stress slight. 
Case 54 : Crash with minor injuries. Flying stress slight.' 
Cast 56 : • A pilot who crashed with minor injuries to himself, WJOp. kiiled. Flying 
stress moderate. 

(b) Nine in whom a mild degree of predisposition was found: in three of 
these cases there had been no unpleasant experience whatever ; in three others 
there had been some unpleasant experience, but none beyond the average 
(two had had crashes without injury to self or others, one had witnessed a 
similar crash at a time when he was anxious about his wife who was pregnant); 
the remaining three had all suffered some degree of flying stress, two mild, 
one severe. The last case was that of a WfOp.A.G, who was the sole survivor 
of a Beaufort crash and learned that his best friend had been killed in a similar 
crash on the same day. An example of this group is the following:-

Case 3: PJO A. Pilot aged 28. ujt fighter, flying hours 1,200. 
Complaints : Defective hearing and vision : loss of weight : awfully nervous, 
jumpy and irritable : "if a door slams, my heart pounds : .. difficulty in coneentra
tion. 
Family history : Mother has spells of depression and pervousness, for which she 
has to go to bed under doctor's orders. 
Personal history : Apt to get depressed and irritable for a day or two if things go 
wrong. Apart from this no abnormal traits. Married seven years, no children. 
Flying history: Took up flying as a career in U.S.A. after leaving college, and 
became a commercial pilot. Was a careful pilot, did over 1,000 hours with no crashes 
or unpleasant experience. Two of hi.> friends volunteered for the Eagle Squadron, 
and he thought he would go too. He was influenced by the fact that his wife was 
English. · 
Clinical history : After a few hours flying in Masters, on coming in to land his brakes 
locked an~ he turned over. He was momentarily unconscious, suffered a cut scalp 
(no stitch needed) and multiple contusions. He was put to bed in sick quarters 
with a hypnotic, but did not sleep. The next night he slept better but had a slight 
headache for a day or two. On retnming to flying a fortnight after the accident 
he found he had lost his nerve. He had to drive himself to fly. Nevertheless, he con· 
tinued for two months having then completed 70 hours solo in this ·type and then 
as he had not recovered his confidence, reported sick. The ophthahlmic and E.N.T. 
reports revealed no cause for his symptoms. He stated that he felt incapable of 
continuing with flying duties. According to his own statement he had lost SO pounds 
in weight since his accident. He was marked A4hBh for three months permanently 
unfit AI. Six weeks later he was seen again as he felt unable to cope with ground 
duties. The sight of aeroplanes upset him. Three of his friends had been killed in 
crashes. He could not concentrate on his job, he was clearly anxious to return home. 
He was considered permanently unfit for flying, disability non-attributable. 

-Comment : The main evidences of predisposition in this case were in the 
family history and his r~asons for joining the R.A.F. The predisposition 
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however was not considered to be of more than mild degree. Flying stress 
was rated as s~ght. ~ere was no evidence of head injury of a degree which 
could be considered Important as a causal factor. The impression gained 
was that he was an individual of poor morale, and not.a strong character. 

(c) Sixteen in whom a severe degree of predisposition was found: in 13 
of these there had been no unpleasant experience whatever.· They had broken 
down in the ordinary course of flying training. In one, symptoms developed 
after a single crash without injury to self or others. Flying stress nil. The 
other two were deemed to have suffered slight flying stress (one crash landed 
without injury to self or others after having been lost for some time in fog; 
the other had witnessed two fatal crashes). An example of this group is the 
following :-

Case 49: Sgt. G. Pilot, aged 23. Flying hours 190. Operational hours nil. 
Complaints: Headache (especially when flying), depression and difficulty in con-
centration. ' 
Family history: Father always an anxious type had a nervous breakdown five years 
ago : he ' went to pieces ' and was off work under medical care for several weeks. 
Personal history: At the age of nine he was away from school for six months owing 
to ' a mania for tapping things and screwing his eyes up '. He recovered from this, 
but always had a tendency to worry about small things. After school he obtained 
a post as assistant cashier. He worried a good deal about his future. Married two 
years. No children. 
Flying history : He was keen to fly and joined the V.R. before the war. He had no 
special difficulties or unpleasant experiences in training. 
Clinical history: For the past year he had been anxious and unhappy without at 
first any special cause. He had difficulty in getting off to sleep. He envied his friends 
who were carefree. He wanted to feel that he was doing something worth while, 
but when he got on to Hudsons the noise got on his nerves. He found himself 
obliged to think of this and could not give his attention to the job. After first 
reporting sick he was operat&d on for a deviated nasal septum. It was after this that 
his other symptoms became associated with headache. Marked permanently unfit 
aircrew. . 

Comment: The incidence of ·predisposition in the family and personal 
history is clear and he would have been unhesitatingly rejected on· a single 
clinical examination. Flying stress, nil. 
Group B : Thirty-five men who had completed more than half an operational tour 
or who had in the course of operations suffererJ severe or exceptional stress in a 

shorter time 
(a) Eight cases in which no predisposition could be found: the incidence 

of stress was as follows :-
Flying stress moderate 

, ,. severe 
, , exceptional .. 

This sub-group included one D.F.C. and two D.F.Ms. 

Brief examples are as follows :-

3 cases 
4 cases 
1 case 

Case 46: F/Lt. G. D.F.C. Pilot, aged 23. Flying hours 600 . .25 sorties on day 
bombers. Heavy casualties in Squadron. After completion of his tour felt tired. 
Was posted to an O.T.U. as instructor. There he had an operation for chronic 
appendicitis. While he was convalescent his baby died and he became depressed and 
sleeplE-ss. He was grounded for two months, and thereafter had four months non· 
operational fiying. At the end of this time though he still appeared somewhat tense 

· and restless, he considered himself as fit, and was passed fit for full flying. . 
He described his mother as a nervous person •. but she had never ~en ~nder m~cal. 
care on this account. There was no other htstory of psychologtcal. dJ.S?rder 1~ the 
family. He, himself, had had at the age of 16 a disturbance of some kind 111 the n~ght, 
which,from the story might possibly have been epileptic ?1' an attack of somnambu· 
lism. There was no other evidence of personal abnormality. . 

Comment : It was considered that there was no definite evidence of 
predisposition in this case. Flying stress was rated as moderate. 
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Case 20: F/Lt. C. Pilot, aged 24. Flying hours 590. Operational hours 270 in 
:fighters. During the Battle of Britain claimed 4 enemy aircraft. Was subsequently 
on Defiants, in which he was never quite happy and had 5 crash landings but without 
injury to himself. After this he was knocked over by the blast of a bomb during an 
attack on his airfield, sustained a bruise on his forehead and was momentarily 
unconscious. After this he became nervous, depressed, restless and irritable anEI. 
completely lost his confidence for flying. He failed to recover it after four months 
rest from flying duties. A paternal uncle had periodic mental breakdowns with 
recovery. There was no other abnormality in the family history, nor any abnormality 
in his· own life history. 

Comment: Although the story ot his uncle's illness taken together with 
his own was suggestive of an inherited liability, the rule taken for purposes of 
the present analysis has been not to include mental disorder in second degree 
relatives unless supported by other evidence of predisposition. Predisposition, 
therefore, was considered to be absent. Flying stress was rated as moderate, 
but the addition of the bombing made the total stress severe. 

I 
Case 88 : Sgt. M., D.F.M. Pilot, aged 21. Flying hours 400. 13 sorties in night
bombers. On last trip in mid-November was shot down into sea and was 16 hours 
with the rest of the crew in dinghy. Was awarded D.F.M. as captain of aiicraft 
on this trip. Afterwards visualised the episode repeatedly and could not sleep, 
but in two-and-a-half months he recovered and passed fit full flying duties. The 
only suggestion of predisposition was the story that one of·his brothers had been 
nervous after an accident. 

Comment: Predisposition w~s considered nil. Flying stress severe. 

Case 25 : F/0 C. Fighter pilot, aged 25. Flying hours 400. More than 30 combats, 
shot down into North Sea in February, 1940, and picked up after swimming for 20 
minutes. In June, 1940, shot down in flames over Dunkirk, burnt on face (not badly). 
In September, 1940, shot down in :flames over Kent, baled out, moderately burned 
face and hands. After his first e,xperience he had nightmares for some time ; after 
the second he felt shaky but concealed his nervousness. After the third he began to 
have repeated imperative visualisation of one ot other of his experiences, and con
fessed himself terrified of being burned again. 

Comment: No suggestion of predisposition could be found in this case. 
1' 1ymg stress was exceptional. 

(b) Nineteen cases in which a mild degree of predisposition was found: the 
incidence of stress was as follows :-

Flying stress nil 1 case 
, II slight 1 case 
., , moderate _ 11 cases 
, , severe 5 cases 
11 ,. exceptional ~ , 1 case 

This sub-group included 1 D.F.C. and Bar, 2 D.F.Cs., 3 D.F.Ms. and 1 George 
Medal. Two cases may be given as examples of this group :-

Case 62 : Sgt. K., D.F.M. Pilot, aged 25. Flying hours 700. 30 sorties on night-
bombers. -
Complaints : Anxiety and loss of confidence. " There is a continual battle between 
what I see on the flying panel and my other senses. I am afraid I shall not be able 
to control my natural impulses in bumpy weather. I want to ignore the instruments 
and tly by what I feel." -
Family history : His father was said to be self-conscious and ill at ease with strangers. 
Personal history : He was born and educated in the country. 'After school he was 
employed as a clerk. He came to work in London at tlie age of 21 and did not like 
the c~o;vds. " I w~nt~d to get away into the open and the fields away from them." 
He d1sliked travelling m the tubes, having an uncomfortable feeling of being enclosed. 
He was keen on ama~eur dramatics, but suffered so badly from stage fright that it 
was a torture.. Knowmg that it was good for him he forced himself to take big parts 
to. get over ~s ner":'es. He was always mildly obsessional, unhappy unless all his 
things were m the nght place and his correspondence up to date and liking to have 
each stage of a job properly tidied up before he went on to the 'next. 
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Flying history: He joined the R.A.F. because he wanted to tly. After Blenheims 
he went to Hampdens and on his first tl.ight got into a stabilised yaw, pulling out at 
50 feet. He was shaken by this but got over it in a few days. He then did 13 sorties 
as second pilot in a Hampden and completed a first pilot's course of instruction. 
Clinical history : His first trip as tirst pilot was to Cologne, all instrument flying. 
He felt tired, lost confidence in himself, became anxious, and reported sick. He 
was seen by a neuro-psychiatrist, who observed that he had only had 7 days' leave 
in 17 months. He was given 14 days' leave, came back, completed the operational 
tour and was awarded the D.F.:M. He practised instrument flying all he could by 
going into clouds and after a few trips got over his loss of confidence. 

Comment : Predisposition was assessed as mild. Flying stress was moderate. 
Fatigue and staleness had played an ;important part. 

Case 27: P/0 n: Pilot. George :Medal. Aged 27. Flying hours 240. Operational 
hours 100 on day-bombers. 
Complaints : Loss of confidence in tlying : can't sleep if he know& he has got to 
go in an aeroplane. · 
Family history : Nothing abnormal. 
Personal history : His father died young.· He was brought up, with two sisters, 
• by a lot of women • and thinks he was pampered as a boy. At school he could not 
take chaffing, and was sensitive and depressed if left out of things. He was liable 
to moods of depression if things went wrong. He went into an office, but disliked the 
indoor life and was restless. 
Flying history : He did well during training, but was dissatisfied with himself. 
He had the idea that instead of having ability he had luck. His instructor told him 
he had a sense of inferiority. He had one crash night tlying in training, and sub-

• sequently was never quite confident when night flying. He was posted with friends . 
to an operational squadron with only 13 hours' experience on twin-engined aircraft, 
and felt conscious of his inexperience. In the first month with the squadron three 
of his friends_ '11-ere killed owing, as he thought, to ine,xperience. 

' Clinical history : , He was wounded by ack-ack in the thigh and ankle in an attack 
on the Danish coast but flew his aircraft home. He tried to jettison his bombs but 
one failed to disengage and exploded on landing. He was awarded the G.M. for 
getting his air gunner out of the burning wreckage. While in hospital be became 
shaky and depressed, and as his wounds healed was very unhappy at the thought of 
tlying again. Two months after his wound he ~s passed fit for full tlying duties, 
and at that time concealed his apprehension. On returning to his unit he was given 
dual but had to foroe himself to fly. He was then put on to night flying, but couldn't 
land and his instructor refused to Jet him go solo. After this he did two long daylight 
sweeps but, before tl.ights, waiting was a torture. He then reported sick. On examina
tion he was restless, tense and self-reproachful. •• I feel I'm yellow, and a disgrace 
to the squadron." He was given a ground job for three months, and afterwards 
marked limited to light aircraft at home only, but four months later had not flown 
and was doing an administrative job. He was still anxious and self-reproachfuL 

Comment : Predisposition was assessed as mild, flying stress as severe. 

(c) Eight cases in which a severe degr~ of predisposition was found: 
in this sub-group, which included one D.F.M., the incidence of stress was as 
follows:- -

Flying stress slight 
,. ., moderate .. •• severe •• 

2 cases 
3 cases 
3 cases 

Case 55: FJO H. 
Hurricanes. 

Fighter pilot, aged 29. Flying hours 500. Operational hours 150. 

Complaints: Insomnia, depression, loss of confidence in ability to fty. 
Family history : Father was a bad sleeper and c~mscientious to an abnormal degree. 
Personal history : He wu solitary as a child, but reasonably happy at his preparatory 
school and at Eton. He then tried his hand u a newspsper reporter and subsequently 
had a post a.s a private secretary. Four years ago when a.nxi?u~ over. his work, he 
suffered from insomnia with subsequent recurrence under stmtlar CU"Cumstances. 
Tho insomnia was then, as now, related to obsessional tendencies. In June, 1939, 
after tailing to fulfil his hope of becoming engaged he had a severe bout of insomnia, 
being sometimes without sleep for se~ nights. For .this he had treatment, f:lld 
on medical advice took a three-months bohday, from wh1ch he wa.s recalled to active 
s..-rvice. He married in November, 1939. 
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F1ying history : He joined the Auxiliary Air Force in 1936, enjoyed his flying and 
'had no difficulties or unpleasant experience. He ftew throughout the Battle of 
Britain in Hurricanes, claimed to have shot down four enemy aircraft and was 
twice shot down himself. During the earlier part of this period he was sleeping well 
and experienced no more than the average affective reaction. 
Clinical history : He was then made a flight commander and slept badly at the 
dispersal hut, sometimes getting no sleep at all. He became anxious about his sleep 
and began to have retrospective anxiety about his combats. He was relieved of his 
flight but lost confidence in his ability to fly, and was posted to an O.T.U. There he 
crashed a Spitfire and subsequently reported sick. "I would like to fty, but I only 
hope it won't upset my sleep. You can do any other job whether you~ve slept or not, 
but not flying. I think of this in the night." He was admitted to Torquay, where 
he remained under treatment for silJ:: weeks, He was then marked AlhBh, one hour 
flight, not above 10,000 feet, for 6 months, but was given a ground job. Six months 
later he reported periodic insomnia-about once in ten days. He was unable to get 
off to sleep owing to obsessional thoughts, for example, whether he had forgotten to 
do something during the day, or whether, if he were going away, he would sleep in 
strange surroundings. .He had done one solo flight of ll hours, but did not like it 
because he had to get back within a specified time. He did not think he could ever 
get back to operational flying. He was marked permanently unfit for flying duties 
and for overseas. · 

Comment: Predisposition and flying stress were assessed as severe. 

Discussion 
The value of these observations is limited first by the fact that all these 

individuals had already developed psychological disorder before they were 
first seen. As it is probably true that in every case of psychological disorder . 
there are two groups of factors, the one internal (predisposition), the other 
external (stress), the observer must necessarily be prejudiced in favour of 
finding evidence of both. With regard to predisposition it must be admitted 
that persistent enquiry in most people will reveal some imperfection in the 
family or personal history of a kind which may be regarded as a possible factor 
in the causation of breakdown. Such a discovery does not necessarily mean 
that the imperfections revealed have acted causally in the breakdown which 
has occurred, for there is a great variety in predisposing factors and an equal 
variety in the factors of external stress. Breakdown may be due to a chance 
combination of a particular set of the one with a particular set of the other. 
'Wttat kind of predisposition, what kind of stress and what particular combina
tions-of each are important in causing breakdown in flying personnel are questions 
which will be considered in further reports. 

With regard to flying stress it may be questioned whether the attempt 
to evaluate it on a scale such as has been used here is of any value at all, when 
one considers all the factors which may be operative. What matters is not so 
much what happens to the man as the circumstances of the happening, both 
external and internal. This will be evident from some of the case records 
quoted. 

The as!?essment of predisposition and stress in the cases under review 
has been made with full recognition of these difficulties. It remains to be seen 
whether anything of possible value emerges from it. It is of interest to note 
that the proportion of cases showing no predisposition in the non-operational 
group was 4 out of 29 as compared with 8 out of 35 in the operational 
group. Sixteen of the non-operational showed severe predisposition as 
compared with 8 of the operational group. 

The incidence of flying stress in the operational group is inevitably 
greater than in the non-operational. Within the non-operational group however 
there is a relationship between predisposition and stress which does appear to 
be significant. In this group 14 of 16 individuals with severe predisposition 
broke down with no stress, as compared with 6 out of 9 with mild pre-
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disposition, and none out of 4 with no predisposition. There is a trend 
therefore suggesting an inverse relationship between stress and predisposition. 
But when we consider the operatlonal group the trend is less eVIdent. F1ve 
out of 8 individuals with severe predisposition broke down with moderate 
stress or less, as compared with 13 out of 19 with mild predisposition, and 
3 out of 8 with no predisposition. Although none of these figures is large, 
their general trends are interesting. 

The difference between the two groups of cases requires explanation. 
It is possibly to be found in the much greater opportunity in the operational 
group, owing to the variety of external causes, of 'that chance matching of 
specific stress with specific predisposition which may cause a breakdown in 
any individual without relation to his sum total of predisposition as judged 
by clinical standards. On the whole it appears that predisposition assessed 
by the method described in this report is, within limits, an indication of the 
probability of psychological disorder developing under non-operational con· 
ditions, but is of doubtful value in those who have CO!llpleted half an operational 
tour. , 

If the 24 individuals assessed a~ showing severe predisposition had been 
rejected as candidates for air crew what would the Service have gained and 
lost? It would have gained by saving training 16 individuals with a total of 
7,420 flying hours, who proved incapable of making any contribution to the 
operational effort. It would have lost by the rejection of eight who had 
contributed as follows :-

Case 12: Pilot. Coastal G.R. 300 operational hours. 1 M.E. 109 destroyed. No 
likelihood of return to operational dying. 

Case 17: Airgunner. Coastal G.R. 300 operational hours. Prospect of return 
to operational flying good. · 

Case 31 : Pilot. Night bomber. 28 sorties (5 from Britain, 23 from Middle East). 
Prospect of return to operational dying doubtful. . 

Case 41 : Pilot. Night bomber. 14 sorties. No prospect of return to operational. 
flying. 

Case 55 : Pilot. Fighter. 150 hours. 4 enemy aircraft claimed. No prospect of return 
to operational dying. · 
Case 71 : Observer. Night bomber. 20 sorties. No prospect of return to operational 
flying. 
Case 73 : Airgunner. Night bomber. 19 sorties. Little prospect of return to opera· 
tiona! flying. 
Case 83: Observer. Day bomber. 100 hours. D.F.M. No prospect of return to 
operational fiying. 

These contributions have to be discounted by the adverse effect upon the 
morale of others of psychological breakdown, especially if it occurs before 
the end of an operational tour. It would therefore seem possible that rejection 
of all these individuals might have shown a balance on the profit side of the 
account. On the debit side we have to allow for the possibility that other 
personnel still engaged on operatioual flying would have shown a similar 
predisposition and would therefore by the same criteria have been rejected. 
Further research must determine this question. 

If those with mild predisposition had been rejected the profit and loss 
account would have shown a quite different balance. Nine individuals would 
have been rejected who proved incapable of achieving operational duties, 
but of these one might have done so had he not had the misfortune to suffer 
severe stress during training. In return for this, 19 would have been lost 
to the Service who had completed more than half an operational tour, of whom 
seven had won decorations. In 6 of these 19 there was a good prospect of 
eventual return to operational flying. 

(76642) 



4. 

30 

Summary 
(1) The records of 100 unselected cases seen by the writer at No. 1 Central 
Medical Board for psychological disorder have been examined, and data as to 
age, rank, crew category, duties and flying hours tabulated. 

(2) The method of clinical examination is described. 
Cases have been selected for detailed analysis : those with no operational 
hours (34) and those with an operational tour more than half completed (35). 

(3) In each group an attempt has been made to assess predisposition and stress. 

{4) It is claimed that there is a relation between predisposition, as estimated 
by clinical examination, and stress, such that in the non-operational group 
the probability of psychological breakdown under a specified degree of stress 
may within certain limits be forecast. 

(5) If a severe degree of predisposition as assessed by this method were 
taken as a cause for rejection, more than half of those who broke down before 
reaching operational squa(J.rons would have been thus rejected, but at the 
same time nearly a quarter of those who completed more than half an operational 
tour would have been rejected. 
(6) If a mild degree of predisposition were taken as ground for rejection, 
25 out of 29 of a non-operational group would have been rejected, and 27 out 
of 35 of the operational group. Eight of these 27 had been awarded decorations. 

(7) The. practical value of a single neuro-psychiatric examination in the 
selection of flying personnel is discussed. 

Note.-Chapters IV, V and VI relate to the problem of neurosis in air crews 
of Bomber, Fighter and Coastal Commands. These reports were based upon 
a personal canvass of the views of executive and medical officers who were in 
intimate contact with the problem -as it affected air crews on their stations. 
The method used is fully explained in \he preamble to Chapter IV, which 
concerns Bomber Command. The reports were for internal reasons submitted 
independently to each Command. They all had much the same form and it 
would therefore be tedious to reproduce all three in extenso, so the compromise 
has been adopted of reproducing one of the otiginal reports in full, and then 
describing how the other two differed from it. The Bomber Command report 
has been selected as the prototype because the psychiatric casualties in that 
command were so much higher than in the others, both in actual numbers and 
in incidence (see Chapters VII, VIII, IX), that the problem of the psychologiccal 
care of flying personnel was more urgent there. Special aspects of the subject 
which were encountered in Fighter and Coastal Commands are described and 
are related to experiences in Bomber Command in Chapters V and VI. 
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CHAPTER IV 

PERSONAL INVESTIGATION OF PSYCHOLOGICAL DISORDERS 
IN FLYING PEBSO.NlJEL OF BOMBER COMMAND 

. by 

Air Vice-Marshal Sir Charles P. Symonds, K.B:E., C.B., )i.D., F.R.C.P., and 
Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report 412(/), August, 1942 

Introduction 

I. Purpose 

The purpose of this investigation, as defined by the Director-General 
of Medical Services, was " to gain definite evidence as to the incidence and 
causes of flying stress and to ensure that our knowledge of these matters is 
brought up to date and kept up with current operational experience." In 
Chapter IX is an interim report upon the incidence based on data obtained 
from the Central Registry of cases of psychological disorder in flying personnel. 
The present report is mainly concerned with flying stress and the symptoms 
which may result from it. Flying stress represents the sum of all_ those 
factors which constitute the mental and physical strain of flying under war 
conditions. The effects of this load upon a man vary in relation to its weight 
and to the mental and physical stamina of the individual. When the load is 
too heavy for a man to carry, its effects are revealed by signs of fatigue, anxiety, 
or inefficiency, and in other ways which will be examined in some detail. 
It should be clearly understood that the tenn flying stress is not used by us to 
describe these ill-effects but as a synonym for the load or strain of war flying. 
Unfortunately, flying stress has been loosely used in some quarters to cover the 
effects of overloading. In order to avoid any confusion which might arise from 
this misuse, we shall throughout speak of the Load and the Signs, the former 
being equivalent to flying stress and the latter to the effects of flying stress. 

2. Method of collecting evidence 
The authors separately visited representative stations in each operational 

group and sought information b:om Station Commanders, Squadron 
Commanders and Station and Squadron Medical Officers. The interview was, 
with few exceptions, conducted privately and made as informal as. possible, 
and occupied a half to one hour. It was ex:plamed that tho Director-General 
of Medical Services wished to bring the instruction of junior medical officers 
up to date with current operational experience and that as the unit medical 
officers could not share this experience it was essential to interrogate general 
duty officers JWho were concerned with the leadership, training and care of 
flying personnel. The knoyvledge thus gained would be used to help junior 
medical officers to prepare themselves to advise or assist Squadron Commanders 
when asked to do so. 

· After this explanation, two broad questions were proposed. .. What 
are the things which get people down l " and .. How do you tell when a man has . 
had enough ? " Leading questions were then used to obtain information on 
subjects which from experience had been found worthy of discussion. Longhand 
notes were made of the replies to these questions, and of any other relevant 
material, and full reports of the interview were made as soon as possible. 

81 
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In giving us their facts and opinions the officers were primarily concerned 
with the problem of impairment of operational efficiency and the effective loss 
of flying personnel resulting from flying stress. Both in their unsolicited expres
sions and in their replies to questions, some of them raised issues which are 
outside the bounds of medical opinion. This naturally occurred rnpre often · 
in the case of general duty officers whose outlook was practical and com
prehensive. Views were expressed for example on the duties of the squadron 
commander, the form of relief employment and the value of discipline. These 
views .are presented objectively in exactly the same way as those covering 
more orthodox medical subjects, but unlike these they are presented in ignorance 
of their full significance. It has been thought necessary to include them as 
they form an essential part of the results of our medical enquiry, and it has been 
our object to record this without any selection Qr mutilation .. 

3. Material 
The report deals with the results of interrogation of 44 general duty 

officers and 37 medical officers in Bomber Command. As the method employed 
gave the examinee as much freedom as possible in the expression of his views, 
the topics discussed varied from one individual to another. In no case was it 
found on subsequent analysis that all the questions had been covered by one 
individual. The material therefore is not such as would result from a systematic 
questionnaire, but comprises a variety of posit~ve opinions more or less relevant · 
to the questions proposed. These opinions were given freely, as a rule emphatic
ally, and appeared to reflect previous consideration of the topics discussed. 

4. Method of presentation 
The information was analysed under headings which had been formulat~d 

during collection, the points most frequently raised being given special 
prominence under each heading. When it seemed valuable the number of 
observers in agreement was stated and when there was divergence of opinion 
the number on each side. The relative numbers of general duty officers and 
medical officers were only stated when it seemed that the subject of discussion 
might concern qne more than the other. As might be expected, some officers 
had given more thought to specific problems than others, and one more observant 
or thoughtful than his.fellows would present a measured and critical statement, 
the importance of which was out of all proportion to its numerical significance. 
As the report is based on the pooled results of two investigators any unavoidable 
personal emphasis which might have been present in collecting the information 
has been. reduced. The final synthesis of opinion presents a picture of existing 

. conditions as described by others which has not been retouched or personally 
modified and a serious attempt. has been made to maintain a true perspective. 
The. report has been presented in three parts, the first dealing with the Effects 
of Flying Stress.. This includes opinions on the purpose of looking out for these 
effects ; the value of an operational limit in preventing them.; the value of 
relief employment or rest in counteracting them ; . and the measure of success 
at present achieved in getting men back fit for a second tour. The second section 
of the report deals with Flying Stress, or the Load, and includes opinions offered 
on the constituents of the load itself .and the factors which may affect the man's 
ability to carry it. The third concerns theM edical 0 fficer' s Function in Detecting 
and Preventing the Effects of Stress. Although many of the subjects had a 
common application to all duties in the command there are obviously special 
problems inherent in the various duties 'performed. When they appeared to 
be specially relevant to one form of duty this has been indicated in the text. 
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PART ONE : THE ~~ OF FLYING STRESS 

I. SIGNS INDICATING Tb... , i:FF.ECTS OF FLYING STRESS 

1. Facts observed by others 
(a) Change in appearance, talk and behaviour.-Forty-five officers, over half3 

of them squadron and station commanders, said they could often tell by 
changes in his appearance, behaviour or conversation when a member of an 
operational air crew was beginning to feel the stress .of his duties. Only three 
of the group, all experienced medical officers, thought it very easy to detect 
alterations in personality, but 30 said that if you know the man you can 
observe these subtle changes in the mess, at briefing, take-off and return, or 
elsewhere. They emphasised the difficulty of observing these changes in 
personality. One medical officer said that changes are difficult to assess unless 
the man is really well known, so that, because of the impossibility of mixing 
with N .C.Os. in their mess, he himself only felt confident when dealing with the 
officers with whom he lived and mixed freely. A station commander said that 
there are so many different types of individual, each of whom reacts differently, 
that one has to live with them and observe them closely to notice any change. 
The same number of observers had noticed increased restlessness, excitability 
or irritability as had observed decreased activity, quietness, loss of interest 
and a tendency to be solitary. The ,explanation of this was given by 25 people 
who said that the important thing to look for is a change in the individual's 
personality. As one medical officer put it : " You will notice, only if you know 
your men well, that a quiet man will become sociable and garrulous, and a normal 
man quiet, solitary and moody.1' Practically all stated or implied that the 
most significant sign was a change in behaviour whatever its direction, and they 
urged that the man had to be known personally to appreciate this change. 
This is not to say that the change is ephemeral and only to be appreciated by 
experts. It was noticed by ordinary men, living under ordinary Service 
conditions. Special sigrts of a positive kind frequently noted were increased 
excitability, restlessness, irritability, or truculence. These signs ranged from 
' Making weak remarks around the mess and roaring with laughter at them • 
to • becoming irritable, sarcastic, truculent and out for trouble in the mess.' 
The contrasting signs of unusual quietness, \\<ith a desire for solitude are equally 
evident. This behaviour is • more obvious if the man is usually a good mixer. 
He ceases to be one of the party. He may remain in it without interest, or keep 
drifting away, starting a game of shove-halfpenny, but soon losing interest in 
even that. He breaks off a conversation and tends to be solitary, and later 
becomes unoccupied· and lacks all initiative.' • They sit around in the mess 
without bothering to read-they just sit. • They also go to sleep in their chairs. 

Their facial expression may change in a variety of ways. They look tired 
and haggard, pale, worried, tense and nervy or miserable and depressed. · One 
squadron commander said that after a few unpleasant experiences: " The man 
begins to look unhappy and worried and his face becomes' rigid. You hear 
that he has become quiet and has withdrawn into himself." A medical officer 
reported a loss in weight of 14 pounds in 100 operational hours which was later . 
rapidly regained. Slight changes in manner such as fidgeting and sometimes 
a tremor may be seen. Other observations have been a tendency to complain 
of trivial things ; inability to concentrate-' he chucks a book down instead of 
sticking to it, ' and increased smoking and drinking, which are referred to 
later. All these changes illustrat~ the alteration in total behaviour which has 
already been stressed. • 

The man's conversation fits in wfth this picture of loneliness and anxiety. 
' He thinks about the casualties he has seen ; he talks about the people who 
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have been shot down in the st:. ,......?...,th discussion in the mess he enlarges 
on the casualties, and his mind 1-lcihs toward the dangers rather than concen
trating on the job in hand. He is fidgety and not in repose and looks here, there 
and everywhere.' One station commande~ called this a state of alarm. 

Although these signs have been reported by so many, a man who has long 
passed his peak of operational efficiency 'may appear quite normal, so that 
sometimes you find that when you are sure ~ man is feeling strained ,you ar~ 
wrong and that those who break down may not show any symptoms. 

(b) Loss of keenness for flying duties.-'One observer remarked: " The first 
evidence of the effects of :flying stress is usually to be found in diminished 
enthusiasm. A keen man will react to the announcement of ' a heavily defended 
target for to-night ··with immediate professional interest, but if he is suffering 
from the effects of stress he will show his lack of keenness by immediate 
preoccupation with the defences." This loss of keenness has been described 
by 20 observers, 15 being station or' squadron rommanders. A lack of 
enthusiasm, apparent in the man's manner or conversation may be seen at 
briefing, when unnecessary questions may be asked about the sortie, or trivial 
reasons may be given for not flying. In the mess he may be half-hearted and 
mention the possibility of icing-up. Some men over-compensate and appear 
wildly enthusiastic, emphasising their keenness too forcibly. These signs are 
most apparent to the crews and squadron officers but they can also be seen by 
the medical officer. They may be the very first signs of deterioration, and, 
as they can be directly observed by the ex~utive officers, are especially 
valuable. 

(c) Loss of efficiency.-Flying stress may cause loss of efficiency in 
operational flying, which can be recognised by squadron and flight commanders. 
A· number of ways in which it might appear were described. The actual 
standard ol :flying may decline; there may be foolish errors of judgment; 
gross carelessness, leading to bad landings or crashes. In operations, care
lessness or recklessness may lead to catastrophes, the real cause of which 
would be unknown 1mless the crews .are fortunate enough to escape, when they 
may return and report lack of proper evasive action, or the acceptance of 
foolish risks. When one particular aircraft is badly damaged in successive 
trips • this usually means that the· pilot's judgment is going. He forces himself 
to go in regardless of risks because he is afraid that his nerve is getting shaky.' 
' The navigator may become inefficient and make silly mistakes, he gives wrong 
fixes, or sets the wrong course,' or he may,, go to pieces over the target.' 

More often, an aircraft returns bef<>re reaching the· target; a mechanical 
defect being blamed. The defects may be trivial or imaginary, and they include 
minor engine troubles, such as a fall in revs or oil pressure, turret trouble, or 
difficulty with the intercomm. These unnecessary failures are usually due to 
the captain of the 'aircraft. Once they occur they tend to be repeated, a different 
reason being fo1md each time. They sometimes cause operational squadron 
commanders great anxiety and one said that when a crew returns without 
reaching the target more than once, he immediately investigates the cause. 

. Another described how he used to go into the aircraft himself when an 
unconfirmed defect was reported immediately before take off, to investigate. 
He would explain that all was well and if there was still reluctance on the part 
of the captain, he would invite another pilot to fly the aircraft. Another squadron 
commander regularly visited each aircraft with the engineer officer just 
before take off, • just to pat them on the back and nurse them into the air, but 
chiefly to prevent returns for mechanical defects.' 

Over-the-target inefficiency may be apparent in hlgh bombing and in 
failure to press home the attack, with inaocuracy or actual jettisoning of 
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th~ bombs on the fringe of the ta.riet. At other times the inefficient crew may 
fail to find the target. Such evidence of inefficiency is commonly associated with 
some of the !)igns of individual deterioration whkh have already been described. 
A squadron commander said: " You can usually tell when a man has had 
enough, you can tell by the results of his. trips. He either takes undue risks or 
becomes o~er-cautious. If you study a man carefully you will find that he 
behaves rather differently during operations. In the first five trips it is well 
to sum up what he is like. After that if he alters at aU yoa must look out for 
troubl_e. Generally the extreme he will go to depends on his wanting to do the 
oppoSite to what he feels, so. that if he is feeling afraid he compensates by 
new risks." One medical officer emphasised that information is only available: 
on those airmen who return from operations. He argued that if, as has already 
been stated, carelessness, recklessness and loss of judgment result from excessive 
stress. there must surely be an abnormally high casualty rate in. the air crews 
who, through one member, have become inefficient. 

. (d) Alcoholic euess.-Of 25 officers who mentioned this subject, aU except 
one had at some time observed increased drinking as a result of stress in flying 
crews. Usually the symptom has a gradual onset, is steadily progressil'e, and 
• quite different from the occasional outburst used to relieve tensi<ln after an 
unpleasant experience.' It is accompanied 't1y the other signs which have been 
described. .. ' . 

2. Facts reported b;v lhe man 
Physical symptoms.-A medical officer said : •• There are two sorts of men. 

Thf; first report sick with some trivial complaint which has no real physical 
basis. After a talk if you ask them why they have come to sick quarters they 
will say that they are afraid or that they panic in the air. The other sort never 
report sick. They show their signs and symptoms in the mess, but they keep on 
flying and in the end write themselves off. because they become inefficient 
through loss of judgment." The second group has already been dealt with. 
There is in fact a third group, who say quite honestly that they cannot carry on
they will be discussed later. 

Those who come complaining of physical symptoms can readily be divided 
into:-

(a) Taolf6 who 411 exaggerating .an existing slight disability.-They use 
' same exisling physical reason such as a visual defect or a va:cicocele ' to take 
them off flying. or they may repeatedly report sick with mild' sinus trouble', 
or airsickness which is not in fact incapacitating. They are the smallest group 
and the least likely to return to operational flying. They may use their disability 
after they have been briefed for a particularly hazardous soctie, the anticipation 
of which is too much foe them. One man used a small boil in this way, but 
when eventually it had recovered he said that he was too afraid to fly again. 
Complaints of sinus trouble, including nasal catarrh and ear trouble are also 
frequent. Here no accompanying signs may be found and one medical officer 
said that anomalies in the onset of pain in relation to altitude may give a clue. 
to its psychological cause. These pe<>ple do not suggest that they cannot tly 
until the motive behind their complaints has been exposed. They then have 
to make the decision whether or not they will fly again. The result of the 
decision is usually unsatisfactory. 

(b) Those wfti'J harJe p1tysittn symptVMs resulting enN'rely frrmt mental strain.
This group (the largest) has been desaibed by 27 observers. As one squadron 
commander put it: " They come complaining of trivial physical ailments 
which have no real foundation. This is especi.a.lly evident if they get wind 
early of a. particularly bad raid-even very good men do tlli.s sometimes." 

(7d642) 84 
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The most common symptoms are abdominal discomfort, nausea, mild dyspepsia, 
and even vomiting. These symptoms are not caused by flying as such, but 
originate in the visceral response to anticipation of danger. • Occasionally 
mild dyspepsia and a feeling of discomfort and impending diarrhoea may occur 
before operations, especially on approaching the aircraft. It disappears once 
they are on board.'· Headache and visual complaints, such as eye strain, pain 
over the eyes, or blurring of vision are almost as common. Some men report 
sick repeatedly in this way throughout their tour. A medical officer said, "I 
keep them going by explanation and encouragement-even if they have purely 
physical complaints I talk to them about fear, quite frankly, and explain that 
it is not peculiar to them alone. This helps them greatly, and even if their 
symptoms don't go, they carry on.'' 

It is unusual for these men to say at first that they cannot carry on with 
operations. ' They all exaggerate the poir1t that they don't want to come off 
flying. But later, if they are kept on they may say that they do not think it 
fair to the rest of the crew that they should carry on, because they are afraid 
they may let them down.' Ultimately, when they are faced with the question 
of their inability to carry on, or their fear of doing so, they describe the fear 
and stress which have produced their symptoms. Whatever their reaction to 
this situation, whether an admission of fear, an inability to carry on or a refusal 
to do so, the outlook, compared with those who in the first place came saying 
frankly that they were afraid and could not go on, is bad. It is important to 
exclude physical causes for the disorder, as some of those· with symptoms such 
as headaches, sickness, sleep troubles and loss ,of weight may be suffering from 
bodily illness. An experienced medical officer said, " It is difficult to distinguish 
between the man who doesn't like it and the one who is genuinely ill, but it is 
most important to do so, and you must weigh up the whole man.'' . . 

Sleeple$sness may be a prominent feature in this group. It was reported· 
by 11 observers and may be associated with nightmares related to Hying 
experiences. ' They come complaining of sleeplessness and dreaming of flak 
all night long.' Only one medical officer reported fatigue as a symptom. 
Tiredness is sometimes used to meatl loss of zest for flying, but here the 
mechanism is apparent and the symptoms not primarily based on physical or 
mental fatigue, which are discussed under The Load. 

(c) Those unable to carry on.-Fifteen officers observed that a man may 
go to his squadron or flight commander and say that he cannot cairy on with 
operational flying. He may imply that he can never return to operations or 
say that he simply needs a temporary rest. The outlook in both these groups, 
with careful handling, is better than in those already described who have 
spurious or real physical symptoms. Sometimes they frankly admit fear or 
say that their nerve has gone. ' The man who comes up complaining of inability 
to carry on is the honest type, and there is more chance of getting him back to 
flying than the others.' There seems general agreement with this statement, 
the experience being that ' If a man is honest with himself to say that he has 
had enough, he will come to the squadron commander straight away and some
thing can be done about it.' The management of these men obviously depends 
mainly upon the stress to which they have been submitted. Thev will be dealt 
with more fully under Operational Limit. -

3. Facts noticed, but not reported, by the man himseU 
These observations are based on the introspective accounts of their reactions 

to stress given by squadron commanders, in order to illustrate their discussion 
of points in squadron management. These officers had all completed one or 
more tours without having reported any symptoms, or having been taken off 
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operations before the limit of the tour had been reached. The most common 
?bservation of these officers was of their personal experience of increasing fear 
m ~~e later .stages of an operational tour. The intensity of fear, usually 
ant1c1patory m type, may be associated with increasing physical symptoms. 
One said: "I judge these men entirely on my own reactions because I know 
~ha~ it is like both before a trip and ~hen you start a second tour. Everyone 
1s frightened and if they could stop reasonably they would, .unless they were 
d~mn fools." A S<;Juadron comm.ander, talking of the factors which caused 
failure ~or non:medtcal reasons, satd :. "If they are as afraid as I am they know 
what Wlnd-up ts. They are scared stlf'f and I don't blame them either." They 
may lose confidence in themselves in the air and experience panic over the 
target. 

f'Jthough the usual story is that of fear, the complaint may b~ of fatigue, 
as w1th one officer who, after 40 hours in his second tour, found himself tired 
listless and slow in taking evasive action. He found that after a little whil~ 
in the air his instrument panels invariably became double. He went on leave 
and his symptoms disappeared. Another squadron commander said that he 
became tired and his fear became obvious and increasingly difficult to control. 
In the end he was shaky and whenever a gun opened up he would jump. He 
completed his tour successfully. A squadron commander of great distinction 
said he lost a stone in weight during a period of intensive operations, but he 
soon regained it in a rest period afterwards. Another said that he became 
sleepless and dreamed about his flying experiences. It was noticeable that in 
describing their own reactions to stress these officers dwelt upon the primary 
symptoms-fear and fatigue, rather than those of secondary development, 
thus showing evidence of their superior intelligence and. insight. 

II. ROLE OF THE MEDICAL omCER IN DETECTING THE 
EFFECTS OF STRESS 

Out of 26 general duty officers who discussed the function of the medical 
• officer in this respect, only 2 doubted his value. One took the extreme view 
that the medical officer should not be concerned with this problem. He 
thought, nevertheless, that the medical officer was valuable in maintaining 
morale in the squadron. The other believed that a good squadron commander 
had greater opportunities for observing the crews than had the medical officer, 
and that unless tactful, a medical officer could do harm by over-scrupulous 
enquiry about the welfare of air crews. All the others were emphatic as to the 
value of a good squadron medical officer and welcomed his advice in deciding 
when a man had had enough (see page 38). A squadron commander said: 
" I' get a tremendous lot of information from him about the ability of people 
to carry on. We believe in not keeping a man on until he breaks, but posting 
him so that he won't break, and we will get him back later. For this I rely 
to a very great extent on the judgment of the medical officer.'"'· The 24 general 
duty officers who referred to the co-operation between the medical officer and 
themselves said. that the medical officer came to them with advice and 
information about air crews, and they in tum went to the medical officer. 
They liked him to take the initiative and to come to them spontaneously. The 
squadron medical officer should be the intermediary between the squadron 
and the squadron commander in this respect, but although the liaison should 
be close it should also be unobstrusive, so that however great the understanding, 
on the ~tation their relationship should be that of commanding officer and 
subordinate. Having noticed the earliest signs of deterioration, ~ven when a 
man has come to him in confidence, he should then refer the quesb~n of future 
management to the squadron or flight commander who, usually, will welcome 
his further advice. One commanding officer said: " The doctor sees a man 
from one angle and I see him from another." 
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To enable the medical officer to observe the earlie~t signs of deterioration 
'and especially to be able t<J appreciate the changes in personality which may 

occur he must always be in intimate contact with the crews. He should 
mix ,;nth them in the mess, drink with them and go on parties with them. 
In duty hours he should spend time in the crew rooms and hangars, and during 
operations should be present at briefing, take-off, return and interrogation. 
In order to establish common interest, he should 1ly occasionally and be 
concerned for all aspects Qf squadron life-in fad he should • think squadron 
and live squadron every minute Q{ the day'. His observation of the crews 
must never be apparent, but should take the form of friendly interest. 
A number of highly successful medical officers supplement this with a private 
card index system, recording the personal characteristics, flying experience, 
operational stress, and successes of ·each man. . 

The observation and assessment of officers are made easy by the readiness 
with which contact can be made With them in the mess. It is quite different 
with the N.C.Os., into whose mess an officer hesitates to intrude, and so 
suggestions for a common mess or club for flying personnel have been made 
partly to remedy this (Living Conditions, page 59). The medical officer can 
increase his contacts with the crews and his observation of them by making 
use of his relationship to them as their doctor. When the crews respect his 
.opinion they will come to him for advice, and having done so they may readily 
be engaged in a discussion about themselves or their work. ' If they have 
confidence in the medical officer they will come before they have actually 
thrown their hand in.' When they ask to see him an immediate and informal 
interview should be arranged. One squadron medical officer arranged for 
one heavy bomber crew each day to come to the station sick quarters for 
ultra-vkllet light. During the time they sat round the lamp he got to know 
them per:;onally. Another arranged informal discussions on oxygen, equip
ment and quasi-medical affairs, ostensibly for education, actually for 
observation and personal contact. In order to maintain this relationship 
with the crews the medical officer needs special personal qualities which are' 
dealt with in {Role of the medical officer in relation to the loail, pp. 61-62). 

m 
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OPERATIONAL LIMIT 

Reasons for and against an operatioJlat:limit 
Definite opinions were expressed on this subject by 43 officers, all except 

three of whom were in favour of a limit of some sort. The more important 
reasons in favour of it were as follows. Although any widely-applied limit 
has disadvantages, an arbitrary limit is as practicable a method of maintai:n:ing 
efficiency as any .. There must be a yard-stick for the squadron conun(!.nder's 
use and with it he is given a standard reference point from which he can measure 
the achievement of individual members of his squadron. Not only does it 
remove great responsibility from his shoulders, but it helps in handling those 
who are sub-standard. It also provides a measure of safety, for some 
commanders find it impossible to assess a man's capacity, and some men do 
not show that they have passed their peak until they have deteriorated greatly. 
It is particularly useful in dealing v.ith N .C.Os. who form the bulk of the 
squadron but who are not intimately kno"n to the squadron and Jlight 
commanders, and may well show the effects of stress without his knowledge. 

The limi~ also helps the crews themselves .. They know roughly the degree 
of effort requrred of them, and they do not have the alternative of continuing 
operations until they are killed, missing <>r 500wing symptcuns. They can look 
forward to the end of the tour and they have a goo.l at which to aim. If the 
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limit is within the reach of the averag~ member of a crew he will be 
removed before deterioration begins and so can remain efficient for a second 
tour (Second ToU'I', page 63). Lastly~ even were it encouraged, many men 
would not report that they had passed their zenith or had reached the limit 
of .t~ir endurance, through a. misplaced sense of guilt. Rather, a competitive 
spmt wo~ld be fostere~ which, by overtaxing the average crew member, 
would ultunately have disastrous results. Having a constantly applied limit is 
much fairer on everybody, for they are all asked to make the same effort. The 
objections to a limit were based on a. recognition of the variations in the 
individual capacity to carry the load. • · 

2. Comments on the present arrangement of tout 
(a} The measuTe.-Seventeen officers approved of the 200-hour limit for 

~vy. bombers, bnt 11 thought that it was unsatisfactory. The main 
objections were that the effort could not equitably be measured in hours. 
Th~ new. four-engined boll?-ber must make about 40 trips as opposed to 30 in 
twm-engmed craft. . Stattons further removed from enemy territory on 
account of the greater distance include fewer sorties in their 200 hours. 
Therefore the load may be more accurate if measured by the number of sorties 
than by the number of hours. Three thought that 200 hours was beyond the 
reach of the average man, and that if the limit were lower, more men would 
be available for an efficient second tour. 

(b) Flexibility.-0£ 17 officers who discussed this point, only two were 
in favour of an inflexible limit. The remainder thought the present system 
too rigid. The reasons for this were expressed as follows : ' The 200-hour 
limit is too rigid, for it makes the nervous man more nervous. If it were 
made elastic there would be less anxiety at the end of the tour. At present 
the men feel they must conserve themselves in the last few trips, which they 
may stretch out to add as many hours as possible to the total.' Some tend to 
take undue risks in the last few trips, so that one wing commander said: 
.. If ever I hear a man say ' this is my last trip', either I don't send him on the 
trip or I tell him he has another dozen to do, then send him twice more and 
unexpectedly take him off.,. Several thought that although the present limit 
shoUld be used, it should in fact be a• maximum limit, above which no one 
should go, but below \\ohich, men could be rested without any stigma. One 
commander put it thus : •• The 200--hour limit is reasonable, but the discretion 
to take a ma'n off should be left to the station and squadron commander 
with the medical officer."· Good types of men who come off before the limit 
is reached should not be considered to be lacking in moral fibre, for some 
men have to finish before others. The universal application of a fixed limit 
is unfair. An equable fignre cannot be adopted because 'the strain varies 
with the type of work," rate of loss, degree of success, type of man'. Another 
officer added the type of aircraft to this list of variable factors. The general 
opinion was that these factors, especially the variation in t~mperame~t and 
operational conditions, were so potent that they made a fixed lirmt undest.rable. 

(c) [{nowin~Y the limit.-All except six approved of the limit being kno·wu 
for the reasons 

0

already given. These six mentioned the excessive caution or 
recklessness at the end of the tour which has been described above. Two 
thought that the suggestion of a limit to one's duty was bad for the morale of 
the Service. 

(d) Constructive sttggestions.-The commonest vi~" expressed was that 
the limit should remain at 200 hours, but that discretion should ~e left ~o the 
station authorities to take a man off soor:e~, if they thought. 1t adVisable, 
without any formal action, or further opuuon. The medunisrn suggested 
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was that the flight commander 01: squadron medical officer should help the 
squadron commander by reporting signs of stress. The squadron commander 
would then weigh up the man's performance and the operational hours completed, 
taking into account his temperament and his present condition. If considered 
fit, he would then recommend that he should be. sent to relief employment. 

It was suggested by some that the station and squadron commanders 
with the squadron medical officer should hold a relief employment board either 
.as the necessity arose or as a periodic review of those in the second· half of the 
tour. If the men remained well they wbuld be taken off at a fixed upper limit. 
There would therefore be a maximum but no fixed minimum to the number of 
hours constituting a tour. There were notable exceptions {o this point of view. 
A squadron commander had had so much success in bolstering up morale and 
keeping sub-average men going to the end of the tour that he would never 
hear of anyone being taken off before the 200 hour mark without disciplinary 
action. In the light of his own operational experience he considered that the 
strain of continued fear was such that everyone would prefer to come off earlier 
if he had a valid reason fot doing so. It was also suggested thatthere should 
be a fixed limit within the compass of the average crew, but that the limit 
should vary, its level depe:r.ding on the type of duty and aircraft used. Afl.exible 
guiding limit was also suggested. This would be used to indicate what may 
be expected of the average crews in set circumstances. It would be modified 
by the squadron commander as already outlined. Lastly, there was a 
suggestion to set an arbitrary minimum as well as a maximum, a report being 
submitted if a man were taken off below the minimum. There was fairly 
general agreement that no one should be allowed to elect to operate beyond the 
limit, because this would defeat its object by causing competition and invidious 
distinction, and encouraging the man with a strong sense of duty to strain 
himself beyond his capacity. Two commanders thought that an extra 50 hours 
should be allowed those who were still at their peak efficiency. 

One distinguished squadron commander summed up the problem of the 
limit as follows : " The operational performance of a good crew goes steadily 
uphill to a peak. It then levels off and later comes down again. The 
deterioration is due to operational and not physical tiredness. The man should 
be caught at his peak before he begins to crack up. If he is rested at the.J*ak 
of his form he will come back from the O.T.U. ready for a second tour, but if 
you send him back when he is getting to the quiet stage, he will not return, for 
his reaction will be severe." It is therefore impossible to keep a hard and fast 
limit. Men should be taken off when they have had enough but there should 
be an arbitrary minimum to guide the squadron commander, and a report 
should be rendered if a man comes off too soon. There should also be a known 
arbitrary maximum so that the good men will know when they are going to 
get their rest,?but some, especially in day bombing, will need to come off long 
before this, since apart from individual variation in capacity to withstand the 
strain, the strain of the trips varies. If there is no maximum, the very keen 
crew will go on indefinitely and never be any good again. The factors 
determining the limit for day bombers are different. (Conditions peculia' to 

. Day Bomber Squadrons, pages 62-64). 

IV. RELIEF EMPLOYMENT 
1. Many of those interviewed, having discussed the value of recognising 
when a man has had enough, with the object of insuring his fitness for a second 
tour, proceeded to give their opinions upon the most suitable form of employ
ment for him in the interval. . These opinions were invariably based upon the 
necessity in Bomber Command for a steady supply of men with operational 
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experience to act .as instructuiS in the O.T.Us., the O.T.U. not being just a 
rest, b1;1t, alternative duty. _This was accepted as the controlling factor in 
determmmg the. nature of relief employment for the majority. Of 35 officers, 
all except on.e sa1d that most men dislike going to the O.T.U. and would welcome 
any alternative. · 

2. Comments on present arrangements for reliet employment 
(a) !-ack of rest experienced at an 0. T. U.-A wing commander said: "The 

O.T.U. 1s a relief from nervous tension, but it is no rest physically They 
hate .the O.T.U. because i~ is much harder work. They start earl~ in the 
mornmg 3:nd go on late a~ mght, but it does keep them in with flying.'' Added 
to the f~tlgue of long fl~g ho1;1rs, there was the constant strain of teaching, 
~he anXle~y ca1;1sed by mexpenenced pupils and awareness of the extra risk 
mvolved m flymg hard-worked and badly handled aircraft. One squadron 
commander, who also suffered from temperamental unsuitability for instruc
tional duties, expressed himself thus: "I went to an O.T,U. and was dead 
tired in no time, and frightened stiff too.'' 

(b) Duration of relief employme~.:_A rest is needed from operations, and 
for a time the man benefits from the change. After a while he becomes conscious 
of the security of his new employment and develops a ~iking for it. His contact 
with operational flying becomes remote and he is loth to return. As time 
goes on the effort needed to return becomes greater and he has become at 
heart a permanent instructor. 

(c) Temperamental suiuibility.-The opinion was expressed that from the 
beginning some men like instructing and that these make the good instructors. 
Many others after disliking the work at first, make an adjustment and settle 
down to it. There is also a considerable number who continue 'bO dislike 
instructing and are inefficient at ·it. For these the period of employment at 
an O.T.U. is the greatest strain. A squadron commander in his second tour, 
in discussing his own experience, stated that he knew that he was not mentally 
suited for instructing. When he went to an O.T.U. he realised that owing to 
his inability to teach them, his pupils would be inefficient and would come to 
grief, and this was what in fact happened. 

(d) Atmosphere.-Some men do not benefit by a period at an O.T.U. 
because the contrast is not great enough. The aircraft are the same, the 
flying hours are high, there may still be anxiety, especially when dualcontrol 
is not used, 'and the preparation for operations is apparent everywhere. On 
the other hand there is not the same sense of achievement as at an operational 
station, and there is less freedom. 

(e) Screening.-Men are at present anxious lest they will be brought out 
of relief employment to go on special raids or maximal efforts shortly after 
they have completed their tour. The possibility of this has a demoralising 
effect and was strongly deprecated. The effect of this was more marked on 
the squadron than on the man himself. Cre~s still on operat~ons knew t~t 
some of their colleagues had been sent on a ra1d shortly after gomg on to rehef 
employment. They felt that they would never have a guaranteed rest period. 
The effect of casualties in these men was particularly disastrous. 

3. Constructive suggestions 
(a) Alternative employment.-Twenty-four officers menti~ned this possi

bility. Some thought that in spite of the n~ed for instructors m ~.T.Us. more 
opportunities should be offered for altemabve employment. ThlS should not 
be optional • as no one would ever go to the O.T.Us.' Rather, the small 
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proportion of men for whom an alternative form. of employment seems desirable 
should be selected by the station and sqnadron commanders, particular 
attention being given to temperamental suitability for instructional duties. 
A number of suggestions were made as fo the form that such alternative 
employment should take, including an exchange into other commands, or 
ground employment with opp6rtunities fot occasional flying. One experienced 
officer considered that if it were not for the needs of the O.T.Us. a period of 
six to eight weeks away from flying and the Service would be the best preparation 
for returning to a second tour. Eleven general duty officers suggested 
relief employment in another command. Eight advised exchange between 
Bomber and Flying Training Command on the grounds that instructing at 
F.T.S. would offer greater change and relaxation. They contended that the 
pupils at the F.T.S. would also gain by t:ontact with men who had had 
experience of operations. All bu~ -one agreed that relief employment should 
always include flying duties. It '\as also suggested that facilities should be 
available for temporary transfer of some to Coastal or Ferry Command: A station 
commander said: "At present the commands are quite independent, and 
people in Bomber Command have the hardest time. They are either operating 
or instructing. There should be a constant flow to all commands so that 
people would each have one operational tour, one period of instructing, and 
then go on to such jobs as ferrying, Catalinas, and so on, instead of their second 
tour. In the end their appetite would return." To allow sufficient time to 
arrange a transfer, it was suggested that a month or so before the end of a tour 
the station commander should be told what relief employment a man would 
prefer. 

(b) Duration of relief employment.-The ideal time needed to recuperate 
and return to operational flying was thought to be about 3 to 6 months. 
This short period of relief employment was thought ample because ' the 
longer you are off the harder it is to return:' It was recognised that in this 
time the instructor had just been trained and was only beginning to become 
efficient, but the length of time should be a compromise between that needed 
for return to operations at maximum efficiency, and the minimum required 
from the new instructor at the O.T.U. A stay of as long as 18 months at an 
O.T.U. was too long and made the return very difficult. Two observers thought 
it better to fix the period of relief employment at the O.T.U. in flying hours, 
and one said it should not exceed 200. 

V. THE VALUE OF MEN RETURNING FOR A SECOND TOUR 
Eleven officers who discussed this subject were unanimous in the opinion 

that the men who came back fit for a second tour were of great value to their 
squadrons, It was therefore most important that they should be well looked 
after during the first tour and protected from the effects of excessive stress. 
One squadron commander summed up his experience thus : ''Those men who 
return for their second tour are immensely valuable. They are experienced, 
well trained, and teach the others. They usually come back as officers, making 
valuable flight commanders or seconds in command. It is well worth nursing 
them on the first tour'because if they are looked after they come back just as, 
or even more, efficient." He went on to say that the duration of the first tour 
was in his experience a factor of importance in determining the value of a second
tour man. He preferred a man who had done 20 sorties to the man who had 
done 45. He believed it possible by careful handling to get three short tours 
from the same man. The need for good leaders was such that the conservation 
of these experienced men was most important. The same opinion was expressed 
by a station commander who said : " You should always aim at getting your 
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men ba~~ on a second to":lr becau.se these experienced men make very good 
~~aders , . and by a station medical officer of great experience who said : 

If you bnng them back for a second tour while still fit they will be very good 
and even better than during the first. They will make the leaders." 

. From these ~pinions it may ?e concluded that the early dt-:tection of the 
s1gns of overloading, before any meparable harm has been done is of great 
practical value for operational efficiency. It follows that a proper u~derstanding 
of the factors affecting th~ load are of equal importance. · 

I. 

PART TWO: FLYING STRESS-THE LOAD 

FACTORS CONTRIBUTING TO THE LOAD 
. The present inves~igation. ~eveals, as might have been expected, that 

p1cked men under certain conditiOns may carry a load of mental and physical 
strain far greater than could have been predicted, and this without complaint 
or surprise to themselves. The load is relative. There are natural sources of 
strength and endurance to support it, together with the advantages of training, 
discipline, leadership and morale, and the confidence born of first-rate 
equipment. Analysis of dying stress, therefore, must take into account not 
only the factors which contribute to the load, but those which increase or 
impair a man's ability to carry it. This was at once apparent in the answers 
obtained to the question : " What are the things which get people down ? " 
for they referred as often to lack of the supporting as excess of the loading 
factors. In presenting our material we have distinguished, as far as possible, 
between factors contributing to the load and factors affecting the man's ability 
to carry the load. We shall conclude by presenting opinions obtained upon 
the function of the medical officer in lessening the load and helping the man to 
carry it. - · 

1. 

(a} 

Operational conditions 
Nature of operations 

(i) Th1 wealher.-The effect of bad weather on ~e. morale of tl~g 
personnel, discussed by 30 officers, depends on whether 1t mfluences the tnp 
out, conditions over the target, the return, or whether it causes postponement 
or cancellation of the sortie. On the trip out weather plays little part in adding 
to the load so long as there is not heavy icing. Over the target bad visibility 
is demoralising because the crews get disheartened when they do not ~ee .the 
results of their raid, and they are apt to feel that they have wasted the1t time 
if they do not know how accurate their ~mbing ~as been. In contrast, uplift 
due to good visibility such as the 1942 ra1ds on Pans and Colo~e was enormous. 
(Success, pages 55--66-). 

· On return bad weather adds to the load, because crews worry about 
the return to base, finding it, and landing in poor visibility or bad weather, 
more than actually doing the job of bombing. ~xiety about t~e ~ks of ~he 
return trip has been lessened by the use of Improved naVIgational a1ds. 
(Hazardous Return, pages 44-4:5)· In causing cancellation, postponement or 
inactivity, weather may be an lmportant adverse factor. 

(ii) Le11gth of trip.-The majority said that the length of trip at .night <;lid 
not affect the load, one even thought that crews preferred long tnl?s wh1cb 
make their operational tour go quickly. \Vben over tb.~ sea a lon_g !-np causes 
little anxiety, unless there is a spe~itic .fe~ of sea crossmgs, b~t 1f 1t ~volves 
many hours over Germany the anxiety 1s mcreased. A long tnp on thCU' own, 
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particularly if the automa~ic pilot is not working, may ca1;1s~ fatigue, but in the 
ordinary course of events 1t has no bad effect. Even so, 1t 1s good for the sake 
of morale to throw in a few short easy trips from time to time. In day bombers, 
however, the strain is greatly increased on a long trip. 

(iii) Enemy defences.-The extent to which the hazards of the enemy 
defences increase the load of the crews was described by 32 observers. It 
depends upon three distinct factors :-

The nature and intensity of the defences.-There was agreement that 
the intensity of the defences adds to the anxiety of a sortie. As oue 
squadron commander put it : "You would go crackers if you were 
kept going to Essen or Kiel, whereas Bremen is easy ". The increase in 
the enemy's defences in the last year has greatly increased the stress of 
operations and many observers referred indirectly to this in discussing 
stress in relation to the operational limit. There was great difference 
of opinion as to the effects of different types of defence. On the whole, 
the most demoralising are searchlights because they are so obviously 
looking for one, and because the effects of being coned are so serious. 
They usually cannot see night fighters (so that they do not add greatly to 
the anxiety) and the crews are aware that they are only really effective 
after they have been coned, or on a moonlight night. If the crew mils into 
heavy flak it upsets them, but light flak, which can be seen and often 
avoided, has no bad effect. Flak reduces their operational efficiency 

. because they spend their time taking evasive action, but this pre
occupation with action reduces their anxiety. 

The psychological effects of having got away with it in spite of severe 
opposition.-It seems that the demoralising effects of the enemy defences 
are mainly anticipatory. If little opposition is encountered the crews 
consider they have had an easy trip, and have caught the enemy napping. 
Consequently their confidence is increased. If they return having 
encountered intense and accurate opposition they have not only a sense 
of relief but also a feeling of self-confidence, for they have shown that 
even the worst the enemy can do does not stop them returning. This 
paradoxical response to danger may be. very marked. When another 
crew, less fortunate, is missing they treat it impersonally. Having 
escaped themselves tll;ey are buoyed up until the same target is briefed 
again. They then anticipate the dangers which are in front of them, 
and there is recrudescence of fear. The way in which the crew responds 
to a target defended by heavy flak is a good ind~x of how they will last 
the tour. 

The specific and often irrational fears of the individual.-Four officers 
raised the subject of specific fears. One man may have a specific fear 
of flak, another more calculating, may consider that to be hit by flak is 
just bad luck. and realise that night fighters are really more dangerous, 
One· may be afraid of searchlights to a degree which in the light of 
experience is irrational, while another may feel that although search
lights are very )lllpleasant they are in reality just a nuisance. It was 
evident that in assessing operational stress no yard-stick could be 
adopted, but individual susceptibilities had to be considered. · 

·(iv) Hazardous return.-Thirteen observers discussed the uncertainty and 
~angers of. re~umin&' from the sortie as a factor which might sometimes be 
1mportant m mcreasmg the load. Four thought that being lost was the most 
potent cause of ~nxiety and might prove a great strain, especially for the sub
average man (Weather, page 43). Two of these added that with the improved 
navigational aids now in use this was an infrequent occurrence. ·A long return 
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trip over enemy.territory naturally .added to the load, as did en~ne failure or 
damage to the arrcraft by :flak, but 1f they got back safely with a damaged air
craft or with one engine cut, their confidence was greatly enhanced and they 
!elt that for the next trip with an efficient aircraft they had plenty of reserve 
m hand. 

{b) Anticipation 
It was evident from the opinion of33 officers who discussed the emotional 

results of the cancellation of a sortie that the anticipation of a raid is as great a 
load as the raid itself, unless this happens to be unusually hazardous. • As 
soon as th~ day breaks there is a strain, because they are looking forward to 
the operation, and the sooner they know it is on or off the better they like it 
so that uncertain weather has a particularly bad effect on them.' Severai 
squadron commanders consequently planned an early briefing to allay the 
crews' doubts; but one very experienced officer said he preferred them to have 
as full a day as possible, and so made briefing very late to reduce anticipation 
of the raid itself. A commander of a day bomber squadron said: "Prolonged 
standing by, which has reached 16 hours on end, does them much more h'arm 
than the operation. The strain of standing by is great, but when you are 
under way everything is all right". Another commander said: " When they 
are briefed in bad weather there is a deterioration in morale, because there is the 
uncertainty. The whole nerve strain of an operation lies in getting ready for 
it, so that when a raid is cancelled it should really count as a sortie. The 
operation itself doesn't get them down, it is thinking what might happen that 
does." ' 

(i) Briefing.-Sixteen officers agreed that the form of briefing may affect 
morale greatly. They thought that briefing should be short and to the point 
and should not be touched up with encouragement ' to go in and win ' or the 
justification of possible casualties. Rather there should be factual emphasis 
on the importance of the target, the purpose of its destruction, and the most 
economical way of achieving it. ' It is best not to question that they will all 
come back, but give it to them straight, telling them the dangers, giving the 
reasons, describing the plans and showing why they should not go wrong.' In 
this way professional interest in all aspects of the raid is fostered, and morbid 
anticipation of catastrophes limited. 

(ii) Cancellation.-The disastrous effects upon morale of repeated cancella
tion of sorties, especially when late in the day, was emphasised by S.'l observers. 
An experienced squadron commander said that ' last minute scrubbing' was 
the most demoralising factor with which he had to contend in managing an 
operational squadron. He would much rather send h~s squadron on a rafd 
even with ten-tenths cloud over the target, than subJect them to the dis
appointment, frustration and demoralisation of last minute cancellation due .to 
weather conditions on the Continent. 

Late canceUations.-Most of these 33 observers said that the lateness of 
the cancellation was the worst factor. Cancellation of sorties due to baq or 
deteriorating weather was unavoidable! but the earlie; in ~he day ~he 
cancellation was known to the crews the mdder was the reacbon to 1t. A stat10n 
commander said: "A last-minute cancellation, waiting for bad _weather to 
change or waiting for a delayed operation has a most demorali~ing effect," 
and a ~quadron commander: "I have been revving up my engines when I've 
been told to tum hack. It just. about makes me burst a blood vessel." A 
station medical officer observed: " Scrubbing may occur so late that they 
cannot make any plans for an evening off. This sometimes happens for a 
whole week, and gets them right down." 
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Repeated cancellations.-Even if sorties are not cancelled at the last 
minute, in continued bad weather crews may be briefed day after day without 
going on a raid. As examples, one station commander mentioned this as 
having occurred for 18 nights in succession, and a squadron commander said 
that his squadron had been standing by every day except .five for a whole 
month without operating at all. As an instance of the bad effect of repeated 
cancellation upon morale, a station medical officer remarked:'' One freshman 
was scrubbed 17 times before he got his first trip. He only lasted three trips 
after this, and then said he had had it". 

The effect of canceUations was described as a lowering of morale throughout 
the squadron. It becomes apparent after five or six postponements and affects 
freshmen and captains specially. The bad effects are shown in the men's 
behaviour, for they become dissatisfied and irritable. The main causes for 
this are:-

A repeated cycle of preparation, anxiety, excitement and strain, 
followed by prolonged suspense . and then ultimate frustration. This 
seems to have been particularly potent_ in the case of the freshman 
already quoted. 

Prolonged inactivity in bad weather .. When a sortie is expected 
alternative programmes cannot be arranged and the crews hang around 
most of the days unoccupied (Inactivity, paragraph (c) below). 

After the emotional tension of the day the crews, ultimately released, 
find it is too late to arrange any form of recreation, and so continue to 
hang about the station, mess or bars. , 

(iii) Constructive suggestions.-There was unanimity in urging that 
cancellation should be. announced by Group as early ·in the day as possible. · 
A squadron commander said that. maintenance of morale was so important 
that it would be preferable only to brief a raid 1f the weather was very likely 
to be suitable, even if this meant the sacrifice of some of the operational effort. 
A station commander said that he had maintained morale in the winter by 
taking the responsibility. of not 'announcing an operation if the weather 
conditions were likely to prevent it. He thought the risk he had taken was 
justified, but fortunately had not been wrong in his judgments. He suggested 
that whenever possible the crews should be told definitely, early in the day, 
that there would or would not be operations that night: These observers said 
that excessive difficulties may be insuperable and scrubbing inevitable, but 
they stressed the serious effects of delay, inactivity and cancellation, and 
thought that air crew morale should be taken into consideration in shaping 
the operational programme. 

, (c) . Operational inactivity 
Thirty-one observers said that when inactivity was prolonged this caused 

a deterioration in morale. ' Last summer our -losses were terrific, but there 
was not nearly the fall in morale that there was during the winter's inactivity.' 
' They are far more contented when at the job regularly. After a raid there is 
somet~~g to talk ~b?ut .whi~h is inte.r~ting and stimulat~g, b?t the period 
of wattmg ~d. anttctpatwn 1s a stra11,1. A few days of macttvity is very 
useful for trammg, lectures and recreation, but after about a week ' it begins 
to get them down '. The effect is particularly seen before the first sortie 
after a quiet period (Signs, pp. 33-37). Squadron commanders agreed that 
with a little initia~ive and ingenuity the time can be filled in. • I point out 
that training is the best insurance policy thev can take out, and when ops. are 
imp.ossible I ~eep ~.em at it.'. Lectures, fiims, diSC?ssions on technique and 
eqmpment, arr trainmg, organtsed games and recreation can be arranged with 
a little foresight, during bad weather periods. 
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(d) Critical points 

~n heavy bombers there are three critical periods in the tour at which men 
are likely to show the effects of stress, as well as the critical period after 
exceptional strain has been experienced. 

(i) In the first few trip~.-.Twel'!e observer~ r~orted spontaneously that 
between the 3rd and 6th .tnp t~ere IS a great likelih~ ?f waverers reporting 
that they cannot go on With therr duty. There was striking agreement in the 
story. 'In the first few trips he sees what he is up against, in the next he 
makes an effort, but by the 6th he has thrown his hand in.' He usually 
manages the :first three. He is invariably an unsuitable individual and the 
outlook is usually hopeless. 

(ii) Ar()Und the 12th to 14th trip.-Nine observers reported that during the 
first 12 trips a man has come to a full realisation of the hazards of his duty. 
The end of the tour is far off and he feels he cannot go on. • He begins to 
count oow long he has to go.' Again there was close agreement upon the 
time of onset. ' They begin to realise the dangers and reach the critical 
point after about 14 trips .. It is much easier to get the first half of a tour out 
of a man than the second.' This critical point may be heightened by the 
added responsibility of being first pilot. These men, with explanation and 
encouragement, control their fear, and nearly all go back to complete their tour. 

(iii) At the 24th or 25th trip.-Near the end of the tour some men who have 
had a hard tour of duty, or who have not the staying power, report sick or see 
the squadron commander.· They are showing the effects of stress, and should 
be rested. Most of them will do well. 

(iv) After exceptional stress.-There is a critical period immediately after 
a bad crash, a forced landing in the sea, or a succession of unpleasant 
experiences. This is fortuitous and may of course occur anywhere in the 
tour. One medical officer said : " There is nothing you can do about it-it 
happens before you know." Two others advised immediate prophylactic 
treatment-securing prolonged sleep, advice and encouragement, a further 
trip or two and then leave : the results, they report, are good. 

2. 
(a) 

Some phJsical factors 

Physical fatigue 
Physical fatigue is considered here as one of the loading factors adding 

to the stress of operations. It is to be distinguished from the feeling of 
tiredness, or from the evidences of deterioration which have already been 
considered (set Signs, pp. 33-47). 

Few of the officers interrogated thought that in the ordinary: course of 
events physical fatigue added greatly to the stress of an operatwnal tour. 
Twenty-two of the 32 who mentioned fatigue said that it was usually 
insignificant. Six said that there. may be physical fat.igue during a period of 
intensive operations. In these crrcumstances the fahgu: may be such t~at 
actual deterioration in efficiency may occur. For mstance, a s~at1~n 
commander stated that one time after his squadron had done seven. ratds •!! 
12 nights they were obviously tired, and at the e~d were ~ot finding thetr 
target. One medical officer would chart each man s operational effort from 
his crew's accounts and the fortnightly ~quadron ;etur~s. to ensure th.at a 
crew was not being overworked. Tl!e relation of the mtens1ty of the operational 
effort to fatigue and the value of spacing the number and types of targc~ are 
fully dealt with in Spacing of Effort, pp. 54-55. 
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Physical fatigue is sometimes encountered apart from these periods of 
overwork. A medical officer said, "Fatigue is an important adverse factor 
and is largely physical. This is not due to the length of the trips but to the 
uneven rhythm of sleep and feeding during the operational period. Even a 
tough man at the end of his tour will spend' most of his leave in sleeping" 
(Steep, see paragraph (b) below). On the other. hand, the majority said that in 
ordinary circumstances the weather so determined the spacing of the operational 
effort that fatigue did not normally arise. ln.fact, one medical officer thought 
that crews are so conscious that they might become tired that they make 
allowances for themselves, and so fatigue does not arise in any circumstances. 
In heavy bombers physical fatigue definitely can occur in a long trip, especially 
if there is no second pilot, and if the automatic pilot is not used. Small men 
particularly find the physical exertion required in taking evasive action to be 
considerable, but this kind of fatigue is dispelled by one good night's sleep. 
There is a great individual difference in the amount of work which men can 
perform.' The physical fatigue of flying a heavy bomber is limited to the 
pilot who, as captain of the aircraft, has an added mental load. There was 
agreement that big men found these planes .easier to fly than small men of 
slender build, and one station (;Ommander thought that there should be special 
selection for these heavy jobs. A squadron commander said that physical 
discomfort, caused by unsuitable seats, poorly fitting goggles or masks, 
contributed more to the total fatigue than lack of sleep or pressure of work. 
Four observers considered that the symptoms of fatigue were largely due to 
fear and that physical fatigue alone was not an important factor in the stress 
of operational flying. 

(b) Loss of sleep 
The place of loss of sleep in adding to the load of crews was discussed 

by 28 observers. Fifteen of these said that lack of sleep existed, especially in 
the summer, but 13 thought that there was no lack. Loss of sleep may be 
directly due to spacing of the operations themselves or to factors not directly 
related to the operational tour, such as unsu~table sleeping conditions, failure 
to use facilities offered, or inability to sleep m the day time. 

The operations themselves c:lo not ~der average conditions cause much 
loss of sleep but during periods of intensive activity this may become a serious 
problem, for ' When crews have been out on a few consecutive nights there 
is a falling off in efficiency, reaction time becomes slow, and there is liable to 
be an increase in aircraft losses '. The ease with whic4 crews can make up 
for lost sleep obviously depends to a great extent on the spacing of the effort. 
The ideal spacing which has often only theoretical interest, since it is governed 
by the weather, is discussed under the heading in relation to fatigue and sleep. 
A station ·commander said that during the operational tour unevenness of 
the rhythm of existence makes it impossible to obtain enough sleep even 
though there may be a sufficient number of hours. He said that after two 
nights' operations a man must be given a night's sleep. Another said that 
there was no lack of sleep if operations were not more frequent than on 
alternate nights. . 

Arrangements for sleep were thought perfectly adequate on the whole, but 
because of some individuals' difficulty in sleeping in the day time it was suggested 
that air crews should have separate air crew sleeping quarters, or that there 
should be individual cubicles in the quarters. One commanding officer had 
forbidden the morning broadcast news to ensure quiet for the crews. 

Soine men cannot adjust themselves to sleep in the day time and every 
consideration should be given to these people. They cannot become accustomed 
to the change in sleep rhythm, they ate disturbed by daylight noises, and 
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especi~lly in summer th~ light k~eps tJ;lem awake: ' Some people cannot 
sleep m the day and dunng a penod of mtense operational activity may not 
average more than two hours. At the end of my operational tour I felt the 
idea of getting a fu}l nighfs sleep was marvellous. When you are short of 
sleep your control 1s lost. It was suggested that by reversing the whole 
programme of day and night during the tour some of these men who cannot 
sleep during th~ day after a raid ~o~d be taught to acquire a rhythm for day 
sle~p. The porn~ w_as f!lade t~t 1t .lS the perpetual ~hanging of the rhythm, 
owmg to the vanatlon m the mtenstty of the· operational effort which causes 
the difficulty. 

Ten officers said that the main trouble is that the men will not go to bed. 
They go to parties and will not make use of the facilities offered to them. A 
station commander said : " Lack of sleep depends mostly on the individual 
and his initiative. Officers have excellent facilities and the N.C.Os. often 
sleep right through to tea time, so if they don't get enough it is their fault ". 
One officer thought that they should be educated to spend a sufficient number 
of hours in bed after a sortie, and another thought that firmer discipline should 
be imposed, the N .C.O. aircrew being kept on the stations for fixed periods 
after an operation. The position is summed up in the remark: • Taking 
it all the year round it is mainly their own fault if they do not get enough 
sleep, but if they do two operations running there is very little sleep for 
48 hours'. · 

Lastly, the sleep of squadron and flight commanders should be considered 
as a separate problem. The commander of a heavy bomber squadron does 
not operate often although he spends much of his nights out of bed on the 
station, but the flight commander not only operates frequently but may have 
responsible executive duties in the day time. These require his presence in 
his office in the morning, so that both his night and hi<> day sleep are broken up. 
The consensus of opinion was that although crews usually have adequate 
facilities for sleep, of which they often do not make full use, the senior 
operational officers have too many day duties to ensure ample sleep and 
relaxation. 

(c) Cold and altitude 
Seventeen observers dismissed these factors as unimportant under present 

conditions in heavy bomber crews. The Taylor suit has reduced the hardships 
of the rear gunner, the only member of the crew w~o really suffered from c?ld, 
unless the heating broke down. The effects of altitude on the rare occastons 
when they arise are due to individual carelessness or misfortune with the 
oxygen apparatus, masks, or clothing. 

3. 

(a) 

Catastrophes 

Casualties 
There was great disparity in the 48 answers to the question, " What effect 

have casualties in getting men down 1" Fifteen observers unrese~edly said 
that casualties did not affect the men at all or that they did so only 
temporarily. ' They develop an extraordinary reaction to deaths. ~f 
casualties are well spaced out and they don't talk about them, they don t 
matter at all.' ' They are just one of those things.' ' They treat casualties 
lightly,' • Casualties and crashes are taken in a spirit of fatalism.' Eleve;n 
thought that casualties invariabl):' affected the moral~ of the squadron. This 
disagreement suggests that the mfluence of casualties ~ust be affected by 
other factors, and observers discussed features which added to thetr 
significance. The more important of these are :-
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(i) The casualty rate.-Seven officers said that there was appreciable 
anxiety when the rate was high. ' A bad run quickly gets them down.' ' Loss 
of crews causes a panic state in the squadron.' I When the casualty rate is 
high the men are apt to work out for themselves their chances of survival and 
when this happens the effects are bad.' On the other h!illd : 1 casualties don't 
get them down in a period of great activity.' The uplifting effect of activity 
and successes was mentioned by 14 officers (Success, pp. 55-56) .. 

(ii) Personallosses.-Often, when- changes are rapid, the squadron does not 
know the missing crew intimately and the loss is imperson~l. ' If inexperienced 
air crews are lost they say ''that's tough," but don't worry.' The effect on the 
squadron may be noticed if casualties include : an experienced man, their 
reaction being ' if he has gone what chance have I ' ; a leader, ' my 
station has lost three squadron commanders in quick succession and the 
effect on morale has been very bad ' ; a personal friend in their own crew; 
if a man has to stand down and his crew is missing the effect on him is disastrous. 
' A good crew was lost on their last trip, but the second pilot was attending 
a court at the time and so escaped. He has since packed up, having only 
done 10 trips.' 

(iii) Success.-If the casualties have been incurred to some purpose there 
are no bad effects. A medical officer said : " Casualties have a direct effect · 
on morale, but if the crews feel the losses have been balanced by success it 
doesn't worry them.'' Another said: "When casualties were very high, 
morale went up because they were getting successes to balance them." 

(iv) The leaaer.-Leadership is especially important in this connection. 
A station commander said a propos of casualties : " It staggers me that they 
are so unflinching. It must be the squadron commanders." A commander 
of a day bomber squadron s_aid when the casualty rate was exceptionally 
high : " I used to discuss the economics and show that the results were well 
worth it and point out that if one aircraft and crew wex:e lost for each ship, 
the results were superb." He said his squadron took heavy casualties very 
well (LeadershiP •. pp. 53-54}. 

(b} Crashes 

By the time a crew has reached a squadron the effects of experiencing or 
witnessing crashes is not great unless special catastrophic features attend it; 
in fact if a crew ' gets away with a crash it .may well increase their con
fidence.' 

(i) Crashes experiencea.-Factors which increase the strain after a crash 
are fire; unavoidable or unexplained crashes unrelated to pilot error; personal 
injury; immersion in the sea; features which match specific fears of the 
individual. · • 

(ii) Crashes witnessea.-Seeing a crash has a worse effect on the crews 
than aircraft failing to return through enemy action. The crashes which 
influence the onlookers most are those which occur on the airfield. especially 
when they are accompanied by :fire or explosions. Again the effects are 
enhanced by uncertainty as to the cause or its possible prevention. The 
delt;-t~rio~s effec~s .of crashes are caused almost entirely by the man himself 
antlopatmg a simila~ catastrophe! so that the more unavoidable, distressing, 

f'<i.JUKgsonally related 1t se~ms to him, the worse are the repercussions upon his 
to ~e. 
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II. FACTORS AFFECTING THE MAN'S ABILITY TO CARRY THE LOAD 
1. The intrinsic !actor 

~e int;insic factor of individual capacity is dependent upon inherent 
q_uabhes which are fixed: the problem which arises is that of the selection of 
fl.~g personnel. Many of those interviewed and especially the most experienced 
station and squadron commanders dwelt upon the inherent quality of the man 
as the .most important single factor concerned in his ability to succeed in the 
operational effort, most of them going on to discuss the difficulties of selection 
for operations during training. One said that in order to be of use to the 
squadron, a man must be temperamentally suited to flying, -and have the 
right offensive spirit. If a man has these two qualities he will keep going in 
spite of opposition, his one purpose being to strike hard at the enemy. As he 
can fly intuitively and has this purpose, he becomes an efficient member of the 
bomber squadron. If he has not both these qualities he is handicapped from 
the start, and may well fail to complete his tour. A senior officer with much 
experience of selection of flying personnel, divided entrants into three groups : 
those who obviously have the offensive spirit and will prove a success 
whatever the operational stress ; those who hide their temperamental 
defi.c:;iencies behind a show of enthusiasm (these should, be weeded out early 
in training, for they soon show their quality); and (the largest group) the 
quiet, Wlassuming, normal men, all of them problems, because although they 
have not yet developed the offensive spirit it may well be latent, and will 
show itself after they have successfully completed training-this group produces 
many great operational pilots. The processes of selection and rejection which 
have gone on in training, ensure that only a minority of unsuitable men reach 
an operational squadron (12 observers reported that these are all weeded out 
in the first few raids). Many of these officers said that these men were not 
really to be blamed, because they are made of poorer material than the rest of 
the squadron. Although they eanriot be blamed, the result of their inadequacy 
-failure to accept the load-may have disastrous effects upon the morale of 
others. The successful members of the squadron have all had to exert some 
degree of self-discipline in order to stay the course. To some, the load is not
great, but to others the same load is almost overpowering, and their self
discipline must consequently. be great. It is thus evident that in relation to 
a man's ability to carry the load, the constitutional, intrinsic, factor is generally 
held to be of great importance. It follows that prevention of the effects of 
flying stress should begin with t.he select~n of the right tyPC of man for flying 
duties. The problem of select10n of flymg personnel J.S, however, beyond 
the scope of this report. · 
.2. Extrinsic f.a.ctora 

The extrinsic factors affecting the man's ability to carry the load may be 
divided into factors directly connected with flying and factors indirectly 
connected with flying. The extrinsic factors are c~pable of modification; this 
led to discussion ~f the ways and means of supportmg morale and endurance. 

(a) FACTORS DIRECTLY CONNECTED WITH FLYING 

(i) Confidence in the crews 
It was said of a day bomber squadron: 'The crew spirit is the strongest 

thing I have ever met, stronger than .the feeling of ~rother for brother, or man 
for wife. If one member of the crew 1s on an ope~atton and the other two h~ve 
had to stand down they don't go off the station, but hang about lookmg 
miserable till he con;es back . • . . The crew confidence is steadily built up and 
will then continue, even if to the outsider it appears unjustified. For instance 
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the crew will swear by their pilot and not want to go with any other, even though 
he is obviously to others a poor one.' This is also said to be true of heavy 
bombers. 'Crew confidence is often intense and you cannot run· a crew 
without it. The crew should be kept together and strangers should not be 
put into it.' Crew confidence can be fostered by careful matching at the 
O.T.U. After they had been crewed up at the O.T.U. and reached the squadron 
one commander always asked them if they were happy together, but very 
few said they were not. Sometimes it seemed that a man would not fit in 
with the rest of the crew and he reshuffled it. All those who discussed this 
said that they tried to avoid moving anyone out of a crew or interfering \'\<ith 
it in any way .. Once they have been crewed up, the captain is mainly responsible 
for keeping the crew together, and their loyalty to him becomes intense. 'If 
the captain is a man the others rely on, it is a first-class crew.' ' A good 
captain and a good pilot are both essential, but it is difficult to find both in the 
same man.' (Leadership, pp·. 53-54). A further method of fostering the crew 
spirit is to praise them as a crew, and not as individuals. A squadron 
commander said that if they came back with a good photograph he praised the 
whole crew, or gave them 48 hours off. 

Of 39 officers who discussed crew confidence 22 referred to the disintegrating 
effect cf one bad member. Air gunners because of their loneliness and in
activity are particularly apt to complain and affect the others The effect of an 
unsuitable captain is much greater than that of any other member of the crew, 
and their deterioration under him is much more rapid. For ~xample an 
experienced air observer, who had never had symptoms while flying, went on 
a freshman's first two raids and vomited each time, His pilot was changed 
and he was never sick again. If a man is weak but is an accepted member of 
the crew the rest will nurse him along, but if he ever seems likely to jeopardise 
the safety of the aircraft they as a crew will report· him to the squadron 
commander. Each man relies on the rest of the crew to such an extent that 
the individual members will conceal illness in order to remain in the team. 

(ii) Flying training and operational experience 
• Of the 17 officers who emphasised· the importance of flying training in 
reducing the load, 11 found that at present it left nothing to be desired, and 
only 2 thought that there had recently been some deterioration in the skill 
of men reaching operations. The standard to aim at is ' to be fit to fly auto
matically with all their dash available for the job.' Although they come to 
the squadron well trained it is difficult to make them continue training, although 
there are adequate facilities for it in the squadron. (Operational Inactivity, 
page 46). 'They h,ave to be forced to train but the effort pays by giving them 
more confidence-it is the best insurance policy they can take out.' When 
a pilot's training has been suitable' If he meets flak he will take evasive action 
in a methodical, systematic way, and he will tend to think of hostile ground 
defences as inferiors, a lower race of mortals than the air crew.' It was stated 
that ' Adequate training is the most important factor of all in building up 
confidence, form which arises fearlessness.' Badly trained men, on the other 
hand, have a greater load to carry and become more fatigued than the well 
trained. 

Operational experience may have different effects on morale: 'It is good 
and ba~, for the experie~c;d m8fl knows more about danger and so discriminates, 
but he 1s also apt to anhctpate. Squadron commanders favour the established 
p~actice o! sendi?g.a man !is a second pilot for his first two or three operational 
tnps for 1f he 1s mexpenenced he does not yet know what danger is, and 
consequently takes undue risks and may not return. With increasing experience 
he usually ' reaches a stage of professional confidence and keenness.' 
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(iii) Leadership 

L ... r#rience, i.t can 
~'large extent be 
.<.>ns. . 

. Forty-five officers (22 general duties and 23' r\hedical) discussed the 
llllport;ance of .leadership in helping the man to accept and carry the load of 
opera~10nal :liymg. There w3;5 no exception to the opinion that good leadership 
was v1tal ~d ~any thought 1t the most important factor of all. The discussion 
of leadershtp m the squadron will be limited to the squadron and flight 
comm~ders because 37 of the 45 referred to them specifically, and the 
e~presston that 1 the squadron commander is the most important man in the 
Arr Force' s~e~ up all op~ions. It was evident that all the squadron 
commanders mterv1ewed had glVen much thought to leadership and to their 
personal relationship to the squadron, and that the opinions they gave 
represented their own experiences. Similarly, the medical officers were 
describing their observations of the commanders with whom they had worked. 
They all had definite views on the quality of leadership and the place of the 
leader, and there was close uniformity of opinion. One medical officer had 
seen 22 commanders of his squadron, most of whom were first-class leaders. 
In discussing the personality of the ideal commander his final opinion was 
that 'No twp were ever the same.' A very experienced wing commander 
said : '1 One man is thick headed and has no imagination, another is 
nervous but drives himself on, another will beat anything up, another is just an 
easy-going jolly nice fellow." Each of these if he has the personality to lead, 
may be a perfectly good squadron commander. 

Nevertheless, some qualities, which will be summarised, were widely held 
to be desirable in the leader of a squadron. He must have had operational 
.experience. If he had not completed a tour he should quickly show himself 
an efficient operational pilot. 1 He should be a good steady man who goes to 
see what it is like, they don't like being led by a wild pilot.' He should not 
pick and choose his sorties for the crews will soon notice, and one commander 
who was acutely aware of this, always told the adjutant a day or so beforehand, 
before the target was known, that he would be going on the next sortie. The 
commander ought occasionally to go on difficult raids, and should also go out 
when losses are heavy or morale low. In operations he should always set an 
example : 1 He should fly just enough to be one of the lads and to share their 
hazards.' He must be keen and have plenty of initiative and drive, his whole 
interest being in the squadron. ' The leader must be prepared to make the war 
his whole interest and get on with it.' He is expected to have a personal 
knowledge of all the crews and to mix freely and be friendly with them. It 
is important that the leader should be accessible to. the crews and lis~en to 
them when required to do so. Rather than appearmg too sympathetic and 
kind he should be hard, and in all matters connected with :flying must be fair 
and exert discipline, not giving an inch where duty is concerned. (Discipline, 
pp. 57-58). Above all, whatever his other qualities, or his type, of pe!-'SOnali~. 
he must be a leader. 'A very good pilot may be a bad leader. ThlS qual1ty 
of leadership becomes partic~arly evident when things. are goin& ~adl.y. '~e 
was at once active after a penod of very heavy casualties, orgarustng mtens1ve 
training, and keeping the spirit of a~gressiveness g?inf ' When things ~e 
"oing badly he speaks quietly and Wlth confidence. He should take a tnp 
:t the right moment when morale is low.' 

The emphasis on the leader's place in maintaining squadr.on morale w.as 
such that 34 officers described the fortunes of the squadron m tenn~ of 1ts 
commanders. A good one will build it up to a very high level of effic1ency-



' Good leader : ,w- dl1 the bombs on the target.' ' The 
backbone of m .... uron commander: a bad one will have an 
immediate effect. c iiad several cases of lack of confidence. They 
usually occur in e )l':Jld when an epidemic occurs it is usually due· to 
a bad squadron or ~ commander. It became known that a squadron 
commander wouldn't operationally and five cases occurred in the first 
fortnight.' • I have se,en men crack because they had nn confidence in their 
flight commander, whdwas really quite a good chap." A station commander 
said: " Leadership is( all important. A bad squadron or flight commander 
makes all the difference to the-crews and you can see the efficiency fall and 
consequent breakdown occur. This is usually due to attending too much to 
administration and not taking enough interest in the men.'' 

{iv) Spacing of effort 

Thirty-three· observers, 21 of them general duties officers. discussed the 
effect upon the crews. of variations in the spacing of the operational effort. 
The intensity of the effort varies. with the frequency of the raids and with the 
type of targets. Its effect depends largely upon the extent to which it interferes 
with sleep and recreation. (Fatigue., p.p. 47-48 and Sleep, pp. 48-49). 

Frequency.-The spacing of the raids in heavy bombers is usually determined 
by the weather and moon; 18 officers gave their views on the ideal spacing 
from the point of view of the crews. They were concerned with the maximal 
effort in a time of intense activity. and with the most efficient spacing throughout 
the whole tour. Two thought that during a period of maximal effort it is possible 
to do three trips on consecutive nights without a fall in efficiency, so long as 
there. are suitable arrangements for sleeping and feeding, but three others 
thought that even in exceptional circumstances this is too much, two consecutive· 
nights being the most to be asked of a crew-' After two nights' operations 
a man must be given a sleep '. ' Two days. on and one off is about the limit 
they can stand.' They considered this point important because " If there have. 
been many operations in a short time the crews don't fly so well ". • They get 
tired and don't find the target! Only one considered that two consecutive 
nights was excessive, but one medical officer thought that " After two nights 
on, one night in is not enough to catch up on". Fourteen officers gave opinions 
upon the ideal spacing of operations in ordinary co1Uliti.ons. One considered 
alternate nights to be satisfactory but two thought this excessive. The more 
usual opinion was that two nights on and one off, a spacing of three times a week 
or alternate nights for not more· than 10 days was feasible. One said the ideal 
was one night on and two off, but this was not nearly the most they could do 
with efficiency, while another gave the careful opinion that with two nights on 
and then two off, the man was able to have a good night's sleep, and a late 
evening for relaxation, so that he could go on indefinitely. Another said that 
with one night off only it was impossible to get social relaxation as well as a 
good night's sleep. (Sleep, pp. 48-49). Five officers said that the load of 
the tour was greatly diminished by keeping steadily at it, in order to get the 
effort over in the shortest possible time. A long drawn out tour is very 
demoralising, and the habit of operating is hard to acquire and easy to lose. 
' It is much less strain to finish the tour in six months than to drag it out for 12.' 
' It is best for them to operate frequently and regularly. Three nights in a 
row is too much, the ideal is one on, and one off and one for training or 
alternatively two on and two off. With alternate nights they never get relaxa
tion, they are either operating or sleeping. The best crews like to keep to their 
job and to get their tour over.' 
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The type of target.-• It is of great psychological importance that a crew 

who have had a series of attacks on heavily defended targets should have a 
. c~ce QI' two ove~ easy targets before going back to the stiffer job. • • Endless 
tr;ps on a placeJike ~r~st or Esse!l get t~em down. Quite apart from the 
difficulty of the target 1t 1s a good thing to rrux the targets up. There is nothing 
better for morale than <~; change of trip, even though the target is heavily 
defended, because they like something novel.' This view was shared by 15 
officers. All except three of them :thought it advisable to distribute easy trips 
or novel targets through the squadron. The three officers who dissented were 
in day bomber squadrons and they found this ideal to be impracticable because 
the battle order is announeed before the target is known. 

(v) Success and recognition of eftort 
The -place of success in restoring morale when casuaities have been high 

has already been mentioned (Catastrophes, pp. 49-50). The value of success 
known to Cl'ews was discussed by 33 observers• seven of whom considered 
the effects of success and 19 of lack of success. Of the total, six thought that 
the crew5 were not greatly concerned about the success which attended their 
raids and that lack of success did not affect them seriously. On the other 
hand, 18 thought this factor made a great difference to them. Sucoess known 
to the squadron bolsters up morale-' After a good night they oome back rub
bing their hands. After a bad one it would have been much better for their 
morale if they had not gone.' The stimulating effect of known success is more 
evident in day than in night bombing-' Success makes a particular difference 
in day bombing because you can always see what happens and it is a thrilling 
sight to see a hit.' • The odds of finding a s1iip are 1 to 3 so that it is always 
likely and it keeps their tails up.' The e.ffect of failure to observe success may 
be unpredictable due to bad visibility. If it is night bombing, it may cause 
despondency, though 'not seeing the target is part of the job and so it doesn't 
worry them.' If due to actual failure it may have bad effects-' New photo-
graphic methods show up their failures and add to the bad effect of the failure.' 
In day bombers it is similar. 'When the· Tirpitz was bombed we lost eight 
crews without any result and the effect was disastrous.' On the other hand 
the leader of a light bomber squadron engaged on attacking aerodromes at 
night said ' Our targets are so hard to hit anyway that all we can do is always 
to believe we've hit the right one'. Summarising the divergent views it seems 
that:-

Known success gives a great uplift. 
Failure to observe success bothers some and not others. 
Actual failure has a demoralisin,g effect if associated with losses, 
but otherwise it is ofteu accepted as part of the job. 

Ruognitio'lf of a man's effurl was discussed by 28 observers. Six of these 
talked about the value of prais& give by the squa~ and flight comman~ers, 
particularly early in the tour. Constant good work IS apt to go by unnobced, 
and a pat on the back and an occasional word of praise is greatly appreciated. 
• Praise $hould not be lavish but should be used with great judgment.' 
• It matters greatly at the right moment.' • Lack of praise for brave failu~s 
makes them feel that they are not being appreciated ' but • a bit of quiet praise 
from the squadron commander pushes morale right up.' 

Of 23 people who raised the question of aeuwliltion.s, only two thought 
them unimportant for the efficiency and welfare of the squadron. All the others 
tbougbt that imHidiaU ll'IIJIII'ds were particularly 11aluable, beal.u.se the award 
came through while the man was in the <Squadron, so that all the crews got 
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uplift from it. The only conirnent in relation to immediate awards was upon 
'the difficulty in including the whole crew in the award since some, especially 
the wireless operator and air gunner, may play a passive part. This was 
also mentioned by _three officers in discussing aw~ds in general. 

Non-immediate awards ca~ed some discussion. Twelve were satisfied 
with the present arrangements in their respective groups, and three of these 
even thought that too many decorations were given, while six had criticisms 
to offer. Four officers thought that greater recognition should be given to good 
all-round performance by the whole crew. This good performance is not always 
recognised-' The mere fact that we have not been beaten up leads to our not 
getting any gongs, whereas it is really an indication of our efficiency. If we 
find our targets without casualties it is really a good show·and this should be 
recognised.' The most frequent observation made was that an insufficient 
number are given. The arguments were that any man who has completed a 
good tour without ' putting up any blacks ' certainly deserves a decoration. 
All the squadron commanders who said this attempted to put their views 
into practice. One said that as only 20 per cent of the flying personnel were 
posted away from the station having completed a tour they certainly deserved 
something. On the other hand, four said that the D.F.C. and D.F.M:should be 
reserved for distinguished flying and in order to give recognition to a greater 
number of praiseworthy operational air crew, another form of award should.be 
made. A Service ribbon to be given at the end of the tour* with a bar for an 
additional tour or a badge or stripe on the sleeve similar to the wound or 
overseas service stripe of the last-war were suggested. The purpose of this was 
to give everyone something to work for, instead of the uncertainty of a 
decoration ; to distinguish those who had flown operationally from the others ; 
to enhance their prestige as insti:uctors at O.T.Us. and to preserve the D.F.C. 
and D.F.M. for outstanding gallantry. Against these arguments were advanced 
the opposing views that an operational tour represented only the man's duty, 
and was therefore to be taken for granted ; and that distinguished flying is 
needed to complete a tour. Another point raised was that non-immediate 
awards do not often come through until the man has left the squadron, so that 
they have no personal value for the crews and their effect upon morale is 
consequently reduced. · · 

(vi) Confidence in aircraft and maintenance 
Of 27 officers who were asked " What part does confidence in the aircraft 

play in affecting the load?" 16 said that in their squadron confidence in the 
aircraft was as high as it possibly could be, eight that it was very· important 
in maintaining morale, and four that loss of confidence was accompanied by a 
great deterioration in morale. Those who referred to loss of confidence in a 
type of aircraft mentioned specific reasons for this. Some said that just after 
conversion to a new type, teething troubles occurred and confidence was low ; 
this invariably led to a.deterioration in morale. Specific anxiety was mentioned ; 
observers were anxious about belly landings. For example, in Bostons, when 
it was known that these could be accomplished safely, the confidence of the 
whole crew went up. Mechanical failures when unexplained may cause disruption 
of morale in a squadron. A medical officer quoted an example. A squadron 
were unable to find the cause for repeated fires in the engines. 'We were 
facing a show-down in morale, but happened to convert to another type in 
time.' The unexplained mechanical failures are most potent. A squadron 
commander said : " Confidence in the aircraft can be maintained by the C.O., 

• Provided shortly after presentation of this report by the award of the General Service 
ribbon to men who had been engaged in operations from home based stations. 
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squadron comm3;nder and engineer officer, whose main job is to clear bogeys 
away. 'Ybe~ things go wrong they should at all costs explain, even if the 
exp~abon 1S • not really correct. The men are faddy about their aircraft, 
and if somethmg goes wrong which they can't understand they get very 
depressed and anxious." 

Bes~des confidence in a type, they have confidence in one aircraft and 
al~:'-YS like to .flY that one' however ropey it is'. They easily develop super
stlbons, and will not fly a particular aircraft for foolish reasons. For instance, 
~here had been a series of ~a tal crashes in H. for Harry, and after that no one 
m the squadron would fly arrcraft with that letter. Once great confidence has 
been established it persists, often quite illogically . 

. Eight o~cers also emphasised the place of confidence in aircraft maintenance, 
sa~g that 1t may affect a crew considerably. It depends primarily on the 
engmeer officer and after that on the ground crew itself. A squadron 
commander encouraged his air crews to know their ground crews personally 
so as to learn what· good reliable men they were. He complained that it was 
hard on the air crews that so many respected mechanics were being posted 
away from them. 'Confidence not only in servicing the aircraft, but in the 
organisation of the whole station is most valuable for morale.' Some of the 
factors influencing this will now be considered. 

(b) 

(i) 

Factors indirectly connected with flying 

Discipline 
Twenty-six out of 37 officers who discussed discipline in relation to opera

tional efficiency and the welfare of air crews thought that some form of discipline 
should be imposed on the ground. They all differentiated sharply between 
ground discipline and discipline in the air. Although there were divergent 
views on the place of discipline among aircrews while on the ground, no one 
hesitated to insist how important flying discipline is. This was emphasised 
particularly by commanders of day bomber squadrons. 'Flying discipline is 
most important because most of our work is done in formation.' ' I had a 
man who had to be told more than once about keeping formation, but he thought 
he knew everything. If he had been trained to unquestioning obedience he 
would .not in the end have been killed.' · A commander of a heavy bomber 
squadron said: 'A good squadron will have its own self-discipline in the air." 
Another said " The men who are lost are those who forget their training or 
disobey orders." Flying discipline differs from that on the ground, for' in the 
air things are different, there team spirit counts and they can afford to be 
matey, but if t~ey have discipline behind them this is all right ', 

Fifteen officers thought that discipline imposed on the ground was refl~ted 
in efficiency in the air. ' Discipline inculcates respect for the leaders, -orderhness 
and method, person.al esteem, . and the realisation that o.rders have to. be 
carried out. The last ts the most Important. When I wonder tf they are gettmg 

· right to the target I think that if they,are obeying orders on the ground it is 
likely that they are similarly obeying orders in the air and reaching their 
objective.' A station commat?-der said: "A man who is ~ot t~ught to.~ 
methodical and who forgets thmgs on the ground forgets thmgs m the a1r .. 
Many men have been lost through thls. It is a question of habit and self
discipline. Before they take off, if a routine has not been inculcated, mistakes 
and omissions are made at the very beginning, and later in an emergency through 
lack of routine further mistakes are made and confidence is lost." Apart 
from the obedi~nce inculcated by discipline on the ground, the fostering of 
self-discipline and self-respect was mentioned by nine oflicers, two of who?t 
made these remarks: "good captains and good men are 9(l per cent smart m 
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my squadron." " If a man is slovenly on the ground the odds are that he will 
be slovenly in flying. You can see this in the way they keep. t~eU: roor~s and 
in the way they fly." Two officers thought that ground discipline did not 
increase flying discipline. ' The air crews may be quite undisciplined and yet 
be first class.' · 

Nine officers, although they thought thai discipline on the ground was 
reflected in the efficiency of flying, thought it inadvisable to impose discipline 
on air crews. ' They don't like it, and yon get far more co-operation in the 
air without it. Besides, when a man's been shot at a few times he is, in his 
own eyes, entitled to a bit of freedom.' ' You must lead air crews, not force 
them-they don't want too strict discipline.' One senior station commander, 
although convinred that ground discipline was reflected in air efficiency had, 
through experience, arrived at the conclusion that distinctic:..n between ranks 
in air crews would be better abolished. Three others agreed with him. They 
advocated a common rank and common messes for flying personnel. Some 
favoured a considerable measure of freedcm in the relations between officers 
and sergeant aircrew when together, but added that for the sake of order and 
management and for example to the ground staff the crews had to comply 
with the usual rules of discipline while on the station. 

Only three of the 26 officers who advocated firm discipline wished to see 
rigid parade-ground discipline imposed, and only five recommended any form 
of parades and drills for air crews. Four said categorically that this is 
undesirable, and six thought that all attempts to enforce a system of ground 
discipline should be suspended during a period of operations. The forms 
advised ranged from that of a peace time service to ' compliance. with orders 
and a respect for his seniors'. The aim of the great majority was summed 
up in the remark ' You can have outward form and no discipline, and discipline 
with no outward form. If the second type can be inculcated, well and good, 
but usually something more concrete is needed •. The more concrete proposals 
were insistence on personal smartness and cleanliness on the stations and in the 
mess, with respect for leaders; and strict and immediate compliance with 
all orders with instance on punctuality. at all times. · 

(ii) P.T. and games 
Thirty-six officers, 14 of them medical officers, discussed the value of 

regular exercise for air crews. Twenty-five recommended some form of 
regular. exercis~, ~u~ ten of these t~ought that gam~ should be quite informal 
and swted to mdiVldual tastes. Games are good If they are not too highly 
organised.' They deplored compulsory exercise, and advised rather that team 
games should be arranged between officers and sergeants, and golf, tennis, 
squash or swimming should be encouraged. Five of them thought team 
games were quite unnecessary. Eight thought that the crews should not be 
~oerced into exercise durin!? an operational.period, and that games became 
Irksome unless the. weathe~ 1s })ad, because rur crews hate to be driven to any· 
form of non-essential exerCise. Of 20 officers who mentioned physical training, 
11 thought it not worth pushing. ' P.T. is no good-it just browns them off.' 
No one was ·prepared to enforce compulsory P.T., but the· general opinion of 
those who thought it valuable was that it should be instituted in periods of 
prolonged operational inactivity. If instituted it should be managed by a 
well trained tactful instructor. 

Nine thought that regular exercise was unimportant. ' They should be 
:fit enough with their ordinary exercise, walking on the station, and exertion in 
the aircraft. • Seven officers said that there was no need to be athletically 
:fit to be efficient in bombing raids. A station commander said: " There is no 
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great ~eed ~o keep air crews in strict physical training, what you want to be 
:fit for lS flymg! and the way t? keep :fit for ftying is to go on flying". Even 
those who advtsed games for arr crews did not ask for greai physical :fitness. 
One summed up the position by saying: " The crews need not be atbleticall fit 
bu~ they whould be well enough to keep their limbs supple and their eyes cfear. 
It 1s good for them _morally, mentally and physically". On the other hand, 
one thought that bemg fit to play a game made for comfort at altitude and 
another command~r of a day bomber squadron said he kept :fit in case he ever 
had to stand exertlon and exposure after ditching. · 

{iii) Living conditioils 
There was a great contrast between the opinions of 20 officers depending 

upon whether they were on permanent or temporary stations. On permanent 
stations living conditions were in general calculated to reduce the load but 
i~ the temporary st~tions. the. hardships experienced by air crews livi~g in 
d1spersed s1tes, espec1ally m wmter, were thought worthy of comment by six 
officers, especially the distance of the sites from the administrative block and 
from the bath house. N.C.O. aircrew had in all weathers to make several 
journeys to and from their dispersed quarters-to briefing, to a meal, to the 
sortie and, on return, for a bath before resting. They considered that this, 
with the absence of any water on the sites, adds greatly to, the strain of 
operat,ions. 'In winter they have to come in to be briefed, have a meal, go 
out to the sites and· then back. They are damp and dismal. In the site 
there are no washing facilities and there are no fires at all. There is also no 
one to look after them.' Suggestions upon factors affecting the load in both 
types of station related to closer supervision of air crews' quarters which the 
crews tend to leave dirty and untidy, and to care in the disposal of air crews 
in the quarters. It was desirable to have all the crew in the same room, but 
not more than one crew in each room lest the effect of casualties be accentuated. 
It was also desirable to employ a whole-time, permanent A.C.H. servant in 
the crew rooms, to be responsible for hot drinks, general comfort and drying 
clothing. An extension of the drying-rooms with a communal room replacing 
lockers would be possible if a man were constantly in charge to prevent 
pilfering. The flying clothing would thus be drier and better cared for. The 
A.C.H. would also be responsible for the vacuum flasks and hot drinks for the 
sortie. . Sleeping conditions have already been dealt with (Sleep, pp. 48-49). 
Ten officers who mentioned feeding arrangements were totally satisfied With 
them. Two said that in the aircraft they kept all the sweet chocolate and 
biscuits to eat next day. They prefer a plain or bitter chocolate, chewing gum 
and boiled sweets. 

(iv) Recreation 
Off the station.-The 29 observers who discussed recreational facilities laid 

emphasis on the import~nce of ge.tting right away from the s~ation :a-t r.egular 
intervals. Thirteen satd that Wlth the present transport difficulttes 1t was 
not possible for all the air crews to reach the nearest town each week. Because 
they thought it so important, the commanders of these stations mad~ strenuous 
efforts to achieve this. Five mentioned the necessity of a crew knoWlng before
hand whether they would be operating the next day, so that they could plan 
their evening accordingly. In tlus connection the squadron rele~e day was 
spoken of with deep appreciation, and reference was made to the ill effects of 
its cancellation. A commander said : " When they're off the job they should 
have as much recreation as possible. Once every eight to ten days a squadron 
should have a day off, whatever the work. The aew willl~st longer an~, .~hough 
the effort may be submaximal, the long term economy will be worth 1t • 
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On the station.-Now that ~ransport facilities are d:ijlicult, greater effort 
should be made to provide recreation on the station. Three officers suggested 
an air crew club for the use of flying personnel. One suggested that it should 
have a bar and reading room and that, of the non-flying personnel, the 
medical officer only should have access to it. It was thought this club would 
simplify the recreational problem in the station. 

{v) Leave 
Every one of 27 officers considered the present leave regulation for flying · 

personnel perfectly adequate. In practice it is not always possible to give 
full or regular leave during busy moon periods, or when the squadron strength 
is depleted. Some opinions given about leave were :- ~ 

It should be regular (not always practicable). 
It should be known to the crews well in advance so that plans can 
be made. ' 
It should not be too long. 
It should be spent in suitable environment. 

Opinions varied as to the maximum during operations. Most observers 
suggested about seven days. ' A man is silly to take more than ten days. If 
he takes more than this, he loses contact with the technique· and with current 
affairs in the squadron. He does not know where things are and has to pick 
up the threads again.' The highest figure given was 12 days. two sq~adron 
comman.ders preferred to limit the leave period to Jour days at a time during 
the operational tour. 

. ' The benefit depends on the mental aspect of the people with whom 'they 
spend their leave.' • Sympathetic relatives may have a thoroughly bad effect.' 
In this respect,· air crews from the Dominions have a special problem. ' Rest 
houses like country clubs should be provided for· Colonials who have often 
nowhere to go.' Apart from regular privilege leave during operations, leave 
should only be given if the man is really fatigued. ' If a man is genuinely 
tired he gets ten days, if he is shaky he has none.' 

(vi) Domestic factors 
The part played by domestic worries in adding to the load was described 

by 18 observers. One medical officer said that they contributed to 90 per 
cent of cases of breakdown, but another thought their effect trivial. The 
others all considered that 'they contributed materially to the load. The 
Factors mentioned were :- · 

Marriage during the tour. • 
·Pregnancy, especially in the early months and at full term. 'Jwo 
observers suggested compassionate leave- at the time of the 
confinement. 
Financial worries. 
The family's anxiety. The wives worry and transfer thefr worry 
to the husbands during leave or in letters. 
Much more rarely, very real anxieties or catastrophes such as a 
mental breakdown or serious illness in the family, particularly 
the wife. 

The effect of these anxieties depends on the man's attitude-he may use 
them as an excuse not to fly, or he may put his duty ·before his family, and 
on the wife's personality-in this respect sergeants' wives in general tend to be 
less helpful than officers'. · 

Living out.-Family affairs are so likely to interfere with duty that 
23 officers said that all operational air crews should live on the station and 
their families should be out of immediate' reach-30 miles was given as an 
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arbitrary minimum dist~ce from the Station, The crews should go home on 
leave~ but not at other tunes. One squadron commander who had lived out 
?n Ius fir~t t~ur said ~hat his ~ife ~~rried a bit but it did not upset him-
but cons:denng ~ ~d.;; ~f W1Ves 1t lS best not to make exceptions, but to 

have all arr crews livmg m . There were no dissentients from this view. 

3. The rOle of the medical officer in relation to the load 
. The place of the medical officer in relation to operational crews was 

discussed by 40 officers, of whom 26 were in the general duties branch. 
Every one of ~he 40 _obst;l!'ers agreed ~hat the medical officer had an important 
part to play m ~amtammg_ morale m ~he squadron. Regarding this, such 
observabons as The medical officer lS the most important man in the 
squadron ' and ' The squadron medical officer is the most important doctor 
in the Air Force', were not exceptional, In order to help members of the 
squadron, he must know them personally, and must have their respect. 
The crews should be prepared to confide in him and to accept his 
advice, however hard it may seem. On his part, he must have the confidence 
of the squadron commander and must adopt an attitude to squadron affairs, 
and particularly to operations, which is consistent with maximum operational 
efficiency. A squadron commander said: " One good medical officer used to 
make the fellows go to him because of his outlook, but the doctor was never 
soft. He used to shoot them back to me" (R6le of the medical officer i11 
letecting the effects of stress, pp. 37-38). 

Station and squadron commanders were emphatic that medical officers 
should be carefully chosen for this work, and they agreed very closely upon 
the most suitable type of men for it. They preferred a man with fairly wide 
experience, not one newly qualified. His age should be around thirty years, 
and he should be mature and have sufficient savoir faire for the crews to come 
along with their domestic and social troubles. Sometimes a younger man is 
able to fill this r6le, and then he has the advantage that he is more likely to 
play games and enter into a party. Above all, the squadron medical officer 
must be a good mixer. It is easier for him if he is not teetotal, but though 
he should drink with the crews he should always be a little behind them and 
should not be the life and soul of the party, in case he should lose their respect. 
He must be a practical man who can cope with an emergency, so that he 
always has the crewe;' confidence, but for this he need not be a good academic 
physician. In order to maintain their confidence he must always be available 
when emergencies may arise. He should invariably be present at briefing, 
take off return and interrogation, and should mix freely in the crew rooms. 
High p;aise is ' When:ver there ~s fi~g the doc is the~e '. This entails living 
in the station and taking recreahon W1th the squadron m the crew rooms, the 
hangars, in the air, the messes and in outside parties. Although liai~on. between 
the medical officer and the commanding officers should be as mtlmate as 
possible, it should be outside the knowledge of the crews. 

Eight officers thought that the usefulness of the squadron medical officer 
would be enhanced by careful selection and also by some form of education in 
squadron affairs. It is important that the medical ~fficer should be persona 
grata on arrival at a squadron. It was suggested that 1f he had had no squadron 
experience he should first be attached supernumerary for instruction to another 
squadron before being posted to his own. 

Being readily accessible to all members of the squadron ?e is in ~ 
privileged position and will soon h~ve the cre_v.'S' confid~nce. If t~e ~ 
crews look up to him and r:spect hun, they v.:ll trust h1I?, and be m h1s 
confidence with very benefictal results. The failures are mce enov.gh men, 

0 
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but they are fish out of .Jater.' An experienced and successful medical 
officer said: " The actual approach depends on the personality. He should 
work in close collaboration with the squadron and flight commanders, but 
this should not be evident to the men. By his attitude and app~;oach he 
will inspire their ·COnfidence." {ROle of the Medical Officer in detecting effects of 
stress, pp. 37-38 ; and Operational Limit, pp. 38-40). 

The crews should look on the medkal officer not only as one of themselves, 
but as their doctor. They will bring their small complaints to him, and they 
will expect him to be available in times of disaster. When· they bring their 
~~~~~~m~~~oc~~~~~~ 
deterioration, he should act promptly, for 'Decision· and acceptance of 
responsibility in these cases is the medical officer's supreme task.' The 
men will make confidences to the medical officer that th~y would hide from 
others, and some will even go to a medical officer, knowing that he will discuss 
the problem with the squadron commander, rather than go to the squadron 
commander himself. ·In this way the medical officer obtains a unique position 
in the squadron, and if he uses it properly can have a great infl_uence upon 
squadron morale. 

III. CONDmONS PECULIAR TO DAY BOMBER SQUADRONS 

(Appendix to FPRC 412(f)) 
Sixteen officers of day bomber squadrons, nine general duties and seven 

medical, were interrogated: The substance of their observations was the 
same as that obtained from the officers of heavy bomber squadrons and much 
of the material gained from them has been incorporated in the body of the 
report, but there were nevertheless some observations peculiar to day bombers 
which have not been mentioned. . 

The signs.-There ar~ unusual facilities for observing a man's operational 
efficiency in day bombers. Two squadron commanders said that they summed 

·up a man in his first five trips by the way he behaved in formation flying, 
and after that if his performance changed they kept an eye on him. They 
thought it significant if a man who had been keeping his place in formation 
began to keep too close, or at the sight of danger tended to break formation. 
It is so dangerous, however, for aircraft in day bomber squadrons to break 
formation and return to base alone, .that it is unusual to find men who are 
showing the signs of stress turning back complaining of mechanical failures.. 
This is a marked contrast to the situation in heavy night bombers. 

Experience.-The value of training and operational experience is especially 
great in day bombers~ ' Experience counts for an enormous amount, because 
the seasoned man is able to cope with any emergency, as he has had it before. 
More men are lost by making mistakes ·than by bad luck.' The forms which 
the emergency may take are more varied than in night bombing, since they 
include all the hazards of aerial combat and the tactics of close formation 
flying. 

. Leadership.-From this it-follows that the leader has an important function 
in leading the squadron personally into combat, in addition to his duties relating 
to squadron management on the ground. While. in the air he is in much more 
intimate contact with his squadron than is the night bomber squadron 
commander, and is in fact in the forefront throughout the raid. Consequently 
as well as leading difficult raids for the sake of morale, he should also lead 
important' raids where his experience will count for so much. His steady 
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leadership is imp?rtant a~d since experience counts for s(/ much the wing 
cor;nmander and his ere~ sh~~d be both very good and very senior in operational 
fiymg. It has. been satd : ~ good leader makes the squadron. " A group 
commander satd t~at lea~er~h1p mattered more in day than in night bombers. 
He ther;fore a~VJ.Sed ptcking the leaders mainly upon their operational 
records, rrr;spechve of age.: "this means picking young men who will always 
be on the ]qb them~elves and who have got personality and can get the best 
out of pe?pl~.''. A."":mg commander said: "All our operations are team shows, 
and nothing 1s mdiVldual, so that the example of the leader is all-important." 

Seco"!cl t?ur.-As leadership in day bombers involves the ability to lead 
a formation mto operations and as experience is so important, general duty 
officers. ~f da):" bomber squadrons laid special emphasis upon the importance 
of regammg tned m~n for second tour. ,Having urged the necessity for conserving 
a man for an effictent second tour an experienced wing commander said : 
" An added reason is that the great snag in day bombing is to get hold of good 
leaders, who are much more important to us than to night bombers." It 
was this officer who thought it feasible by careful nursing to get a good man 
back for three short tours, rather than two longer ones, his object being to 
prolong the man's period of leadership. A medical officer said that the 
experienced men who came back efficient and at the top of their form became 
the officers of the squadron and by their obvious superiority soon became 
flight commanders. From then on their value was greatly enhanced. 

Operational limit.-It has been shown in the body of the report that the 
main object of an operational limit is to secure a man's return for a second 
tour with unimpaired efficiency. The officers of day bomber squadrons, as has 
been shown, all stressed particularly how important this was in their Group. 
They consequently had decided views, upon the operational limit. Every one 
of the 13 officers who discussed an operational limit in day bombers said that 
the universal application of a fixed limit was impossible. The reasons were: 
the type of work varies so much ; the rate of loss and degree of success is so 
unpredictable ; the amount of stress to which a man may be subjected on a. 
fixed number of trips or hours varies so enormously ; the men themselves 
Yary so much in their response to the stress. 

One said that there should be a fixed maximum, and two that there should 
be a maximum for each type of duty. This should be within the reach of the 
best man, but the individuals should be taken off while they were still fit. 
the limit only being used to prevent over-working the exceptional man. They 
all said that the limit of 160 hours was impracticable since no one ever reached it. 
A squadron commander of great experience said: "No one has ever rea<:he.d 
the 160-hour limit, because only one man has completed 28 trips and the hmtt 
on an average would mean about 56. " There was unanimity-whether a 
maximum be fixed in hours or sorties-that the length of a tour depends upon 
the individual. ' You can't limit anyone in a particular manner. There are a 
lot of good chaps who have done 20 trips, come off, and who were good for a 
second tour but if they had gone beyond 20 they would never have come back. 
It is the job of the squadron commander more than anyth~g else to. watch 
the individual from this point of view. It is best to take lum off a btt early 
so that he will come back for a second tour, but in day bombers yoll.must leave 
it to a large extent to the individual. There should be a maximur;n for a~y par
ticular kind of work but the man should not know when he 1s commg off. 
The operational performance of c~ews goes stead~y up~ill to a peak. It then 
levels off and later in the tour begms to go downhill agam. The men. shoul~ be 
caught at the peak before they begin to crack up. It was therefore 1mposs~ble 
to keep a hard and fast limit, but it would be well to haYe a very fiextble 
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sche.r ~own limit so that they know when they are going to get their 
rest',... ~--... • ....,...r>e good to make an arbitrary limit of 25 to 30 trips in order to 
guide the squadron commander, but some people on day bombers should be 
taken off long before this. If there is no maximum, the very keen crew will 
go on indefinitely and get an enormous reaction in the O.T.U. and be no good 
afterwards.' The case was quoted of one excellent man who in his first five 
trips had ' a hell of a hammering ' and simply had to be t<;tken off •. ~aving 
completed his tour of duty. Three officers suggested an arb1trary IDlllliDum, 
below which if a man is taken off the reasons must be given. 

The suggested mechanisms by which the station and squadron com
manders together with the medical officers may determine the end of the 
individual's tour have .already been described in the body of' the ~hapter. 

Operational conditions.-The depth of penetration into enemy territory. 
particularly Germany, adds greatly to the strain of a raid. The effect which the. 
particular target has upon the crews depends upon the amount of flak 
encountered over it. 

Heavily defended targets soon become known and the anticipation of a 
raid on one of them may consequently have a demoralising effect. The intense 
strain of shipping beats is similarly based on the fear of flak. In day bombing 
the weather does not add greatly to the stress except by postponing operations 
(Operational Inactivity, p. 46). 

Operational inactivity.-Fourteen of the 16 officers said that operational 
inactivity always causes a fall in morale. ' Inactivity is one of the worst things, 
you must keep working. Last summer the losses were terrific, but there was not 
nearly the f<!-ll in morale that there was in winter inactivity.' The crews soon 
get tired of training during a period of inactivity and they need other forms of 
occupation and recreation to keep up their morale. Two squadron commanders 
described the efforts they made to keep their crews training during periods of 
operational inactivity, both to occupy them and because of the importance 
of efficient formation flying. It was one of these officers who said : ".training 
is the best insurance policy they can take out." Standing-by has a similar 
demoralising effect, but here the anticipation of the sortie adds to the stress. 
If the sortie is cancelled after a prolonged standing-by the effect is even worse. 
(Anticipation, pp. 45-46.) 

Physical factors,_:_Fatigue and loss of sleep do not exist in the ordinary 
course of events but if crews are working very hard they may become tired 
for a short while. 

The critical points in the tour of a day bomber. are the first few trips, 
as in heavy bombers-' in the first few trips they go out and see nothing 
and are disappointed or they get a bad doing and are a bit worried ' ; at about 
the 12th to 14th trip ' a man will work himself up to about the 12th op. 
and then begin to think he has done enough and wants a rest.' ' They begin 
to feel the effects at the 12th to 14th trip but this depends so much on the type 
of operations ' ; after any particularly unpleasant incident;' • late in. the tour, 
when signs of deterioration are present.' A squadron commander said : " the 
first trip and the last couple are the worst ". Reference to the main report shows 
that these critical points coincide closely with those given for Bomber Command 
in general.· 
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CHAPTER 

PERSONAL INVESTIGATION OF PSYCHOLOGICAL DISORDER- IN 
· FLYING PERSONNEL OF FIGHTER COMMANn ' 

by' 

Air Vice-:Marshal Sir Charles P. Symonds, K.B.E., C.R, M.D., F.R.C.P., and 
Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report 412 (e), August, 1942 . . 

Introduction 
ID; t~e ~in, the signs by which the effects of flying stress were recognised 

were similar mall the commands, many of the factors which contributed to 
th~ Joad were common and the more general factors which affected the man's 
abihty .to carry. the load were of course id~ntical. The place of the medical 
o!fi~er m detectmg the effects of stress and m preventing their occurrence was 
smillar, and the trend of application and criticism of the operational limit and 
the form of relief employment was uniform in the commands. There were, 
nevertheless, points of difference in detail which depended upon the different 
conditions of operational employment which should be described. These 
differences can readily be fitted into the general framework of Chapter IV. The 
present chapter and Chapter VI should therefore be read against the back-
ground of Chapter IV. · _ 

1. Thes~ 

Loss of efficimcy.-Loss of efficiency is more easily recognised than in 
Bomber or Coastal Commands, for the squadron commander has direct 
observation of his flying personnel in the formation flying of operations, as 
well as upon the ground. Thus, lagging in or breaking away from formation 
may be noticed. Deterioration in flying, bad landings, and general carelessness 
were commented upon-' His flying isn't as good as it was ... he begins to 
lose his appreciation of danger and thus either gets killed or else merely piles 
up.' The introspective accounts of deterioration given by some of the squadron 
commanders were also coloured by the nature of their operational duties. 

2. Facts noticed, but not reported, by the man himself 
Common to all these stories was an account of the development of fear to 

a degree which called for an increasing effort of will to control it. Some degree 
of fear was admitted as natural and stimulating,· increasing alertness and 
sharpening judgment. Any effect fear might have had in claiming attention 
and impairing efficiency was. in the ear~ier stages of the. operational care~r 
offset by the interest of the JOb, the desrre to do well at 1t and perhaps wm 
a decoration, and the offensive spirit. The experience of a few successes added 
to the weight of these balancing factors, and the balance was such that once 
airborne the pilot was relatively fearless. The cumulative effects of stress, 
both mental and physical, weakened the inhibitory effect of the balancing 
factors so that fearlessness was gradually lost. An effort now had to. be made 
to control fear. One officer told how in the Battle. of France he knew quite 
well when he had had enough ; he was so frtghtened that he sweated every 
time he got into an aeroplan.e and couldn't .slee~;. he had to c~rry on as there 
were no reliefs. (After a penod of rest he dtd brilliant work; gamed the D.~.C. 
and bar and since he was interviewed has won the D.S.O.). Another de!'cnbed 
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himself as getting hrto-~·t so nwhich you don't care ~hether you are shot down 
or not: "If the King hau e down to look on no one would have bothered." 
He thought that a number o ~ilots were lost in the Battle of Britain from 
getting into this state. Another oticed that pe was becoming jumpy and irrit
able and that he had a sudden craving for leave, though previously he had not 
wanted it or taken it. Another found himself waking tired in the mornings, and 
feeling jumpy when a show was on. Another stated that on his'first tour he 
never thought of his personal safety, but rather enjoyed it. He felt the physical 
strain (of the Battle of Britain) but was mentally unperturbed. · At the start 
.of his second tour he still felt keen and had no qualms whatever, nor any 
thought for himself. Gradually thereafter he reached a stage when he had 
to force himself to go on operations with a smile and while on the job felt very 
bad (enough, he thought, to interfere with his efficiency). Then he became 
aware of continued concern for his. own safety. It became a great -strain to 
preserve his composure. He felt he was becoming a coward, which he had 
never been before. He argued to himself, however, that real courage was the 
ability to overcome :{iatural fear in the presence of danger and forced himself 
to cany on. Finally he reported his state to the medical officer and was given 
a rest. (This officer had already won the D.S.O., and D.F.C. and bar.) 

3.. , Operational limit 
The agreement upon signs was followed by similar comment upon the 

200-hour operational limit, which was on the whole considered to be satisfactory. 
Those who criticised it pointed out thatno account was taken of the stress 
encountered in the 200 hours, whether it occurred on sweeps or convoy work, 
whether in long or short trips over the sea, with shallow or deep penetration, 
and whether or not engaged in combat. Furthermore it takes no account of the 
length of time taken or of the individual capacity to endure the strain; 

4. The load : operational conditions 
There are special loading factors in day fighters, particularly the nature 

of the operations, involving long sweeps over the sea and over enemy occupied 
, territory, often with deep penetration and anxiety ·over petrol shortage. 
Repeated anticipation after briefing and cancellation and long hours of 
immediate readiness were generally considered to be a greater load than actually 
going on an operational sweep. Such an opinion as : ' The greatest strain is 
hanging about before operations and having them postponed-they get 'keyed 
up to a pitch and then brood '-was characteristic. Of rather less moment is 
the demoralising effect of long period<>. of operational inactivity usually 
enforced by bad weather. · 

5. Physical factors · 
The physical factors incriminated were a little different from those blamed 

in heavy squadrons. Fatigue and cold were important, but the cumulative 
effect of flying at high altitude was mentioned repeatedly. ' You are tired, 
limp and cannot be bothered, so you sink in a chair, your muscles feel flabby, 
you have not the physical energy to pick up a book-four low patrols are not 
too fatiguing, but after two climbs to 30,000 feet you feel absolutely weak and 
washed out, and just want to go to bed and sleep.' Idiosyncracy to this form 
of deterioration was recognised by some. 

6, Training and experience 
In day fighting particularly flying training and operational experience 

were considered vital, for to be efficient on a· sweep a pilot must be free to devote 
the whole of his concentration to combat. If his flying is to serve him at 
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its best on the~ ocC?-sions it J:?USt be perfect, and automatically perfect. In 
order .to obtam ·.this perf~cbon he must practise assiduously. Similarly 
operational expenence was mvaluable. 

The value of operational experience :was discussed from several angles by 
seven observers. It was stated that the first sweep was a strain but • if in 
Y.o~r first fe.w swe:ps ~h:re is no action yori may become over.confi.dent and 
trunk there IS nothing m 1t. You need a good fight to get experience.' ' Most 
people who are lost are bumped because they don't obey orders. This is due to 
~)Ver-cm;fidence resulting from i?experienc~.' One stahon commander thought 
1t very rm~ortant that the noVIce s~oul-? 1f possible go on simple jobs for the 
first few tnps so that ~e could .obtam h.lS early experience gradually: ''If he 
gets on a deep penetration for h1s first tnp he cannot tell the difference between 
a Hun and a Spitfire, keep~ looking behind and seeing things, may get 
separated and have to battle hlS way back. This may shatter the average chap. 
though a man above average may get good value from the experience.'' Two 
wing leaders and one squadron medical officer emphasised the importance of 
a proper understanding and digestion of operational experience. The latter, 
who was invariably present at t'lispersal after a sweep, said that the experience 
of combat was so -compressed that the pilots don't know until afterwards 
what has happened, till they have talked it ou.t. He described three types of 
reaction : . " the man who forgets his bad experience at once, the man whQ 
after he gets back does an intelligent retrospective analysis, and the man who 
ruminates.'' The last suffers strain. Both wing leaders who discussed the 
question insisted upon the importance when casualties have occurred of 
explaining to the pilots as soon as possible after they return from the sweep 
why these casualties happened and how they migbt have been avoided. For 
Jack of such instruction one of them said : " many a bloke becomes windy 
almost from the start because his experiences are warped 'by reflection." 

7 •. Discipline 
For similar reasons, discipline was held to be of great value for ' discipline 

on the ground reflects itself in the air; if you can't keep them together on the 
grm.md you can't keep them together in the air.' · ' Individualism is frowned 
upon and the pilot is only an individual while he is pressing his button. The 
individualists are soon missing.' 

8. P.T. and games 
Physical fitness was urged more strongly than in the heavy squadrons 

and the amount of indulgence was deplored. Eighteen officers were in favour 
of some form of regular exercise, and only four thought it unimportant. The 
majority were opposed to P.T. a?d to c9mp~sory {Sames, but felt that ~easona~le 
exercise, enjoyed by the man, mcreased Ius efficrency and alertness m the arr. 

9. Recreation 
Recreation had a similar value but in particular the squadron release day, 

with adequate transport, was commended most strongly of all. Several 
emphasised the gain in recreational value if the day off was knoy,n_ beforehru:td· 
The mnin reason for this was that it enabled the man to plan ahead hiS occupation 
and company. Another ~eason advanc~d was that. it enabled t~ose wh?, were 
so disposed to indulge m an alcohohc party "'ltho';lt restramt. Thts. was 
emphasised by two squadron commanders and one medtcal officer who.believed 
in the value of an occasional party of this kind as a means of relaxatiOn. One 
of them said: "A release day to be any good must be fix~d beforehand. It 
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enables a man to have a party the night before and know he won't be flying. 
The worst thing in the world is to be told you are going to have a day off and 
then have to go flying with a hang-over ". Another suggested that the release 
day should be from 1 p.m. to 1 p.m." so that they can have a party and recover 
from it". Of those who thought it important that the day off should be fixed 
beforehand, some commented on the difficulties of arranging, this during phases 
of operational activity, for example: 'at present if y;e do a s~ow and los,e 
two aircraft, the fellow you have promised Wednesday off has 1t cancelled . 
This squadron commander thought the chances of a recreational engagement 
being cancelled were such that few people bothered to make one. Others 
mentioned that the provision of a planned day off was dependent on an adequate 
reserve of pilots. One wing leader emphasised the need for squadron and 
:flight commanders to have a regular day off ori account of their additional 
duties and responsibilities, and observed that in fact these were the men who 
very often did not get it owing 'to their sense of devotion to duty, and in 
conseq~ence felt the effects of stress earlier than others. 

10. Leave .. 
The nature of the operational duties was reflected also in a comment 

upon leave. More than seven days leave was considered by some to be too 
long, for it tended to let the man get out of practice and to lose his confidence. 
Short periods of leave, for example fiv:e days every four weeks, were ~hought 
to be more beneficial. 

11. Problems of flying stress peculiar to night fighters . . 
(a) The signs.-Loss of keenness may be evident in a tendency to over rate 

the badness of the weather as a reason for not going up or coming back early, 
and nervousness in the air may often be noticed by the controller over the radio. 

(b) Operational limit.-There was general agreement that the limit in terms 
of operational hours was unsatisfactory since the amount of stress was so 
variable, and that there should be an over-riding limit in terms of months, 
for after a time most men find the unnatural existence of living by night trying, 
and need a change. Two squadron commanders independently suggested 
12 months as the maximum for a continuous period of night flying. 

(c) Reli'ef employment.-Firm opinions were expressed on this subject by 
a station commander and a squadron commander. Each said that it was 
more of a strain teaching others to fly at night than flying at night operationally. 
Posting to a night fighter O.T.U. therefore was the reverse of a rest. Moreover, 
it failed to provide what the man chiefly needed, a change from the unnatural 
and monotonous state of living by night instead of day. It was suggested 
that there should be provision for interchange with other commands so that 
the period of relief employment should be spent on day flying. bne station 
commander considered that the right kind of rest would be three months 
working on the land. 

(d) Operati~nal conditions.-The impression gained from 11 general duty 
officers who discussed the matter was that the risks from enemy action 
encountered by night fighters were relatively small. One squadron commander 
summarised the position thus : " The risks are negligible compared with other 
types of operational flying; 10 per cent of the hazard is enemy action, 90 per 
~ent .the flyi~g. Ap~r~ from ~he boredom of infl;ctivity it's a thoroughly good 
Job, mterestmg, excttmg at times, and comparatively safe ". Eight mentioned 
bad weather as the night fighter's biggest enemy, and most important source of 
strain. Four emphasised the strain of instrument flying as an addition to the load 
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~n ni~ht fighters. It was stated .that some me1_1 never became entirely confident 
m. th1s, and th~t ~ven an exJ?er~enced man rrught occasionally have to contend 
Wlth ~he C?nVl~twn t~at his ms~rument~ were wrong, and the temptation 
to behe~e m h1s phys1cal sensahons. NJ?-e mentioned operational inactivity 
as a senous load upon morale. At the hme these officers were interviewed 
there had bee;n very few opportunities for contact with enemy aircraft for many 
months.. This r;neant .' en,dless practice with no action: lots of fully-trained 
crews \\1th nothmg d~mg. . They b~came bored with practices and one of the 
squadron commander s b1ggest womes was to keep them happy and occupied. 
~ne squadron commander r.emarked : " Anybody with experience who looked 
mto my squadron could diagnose that they are suffering from operational 
inactivity now". 

(e) Skep.-Eleven discussed the problem of securing an adequate amount 
of sleep for night fighter crews. Three considered that there was no real 
difficulty if organisation were satisfactory and discipline enforced. If left to 
themselves cre~s were apt to g:et too little sleep as the result of delay in g~tting 
to bed, or gettmg up too early m order to go out of the camp. If after a: rught's 
flying they were forced to be in bed by a certain hour and told they were not 
allowed to go out until they had had their proper hours of sleep, they would have 
enough. The majority however thought that there was a real shortage of sleep 
which they ascribed to various causes. The most important was the inability 
of the average man to accustom himself to sleeping sometimes at night (when 
not on flying duty) sometimes by da>.". ' The uneven rhythm makes it impossible 
to switch over to day sleep. After two nights on you get a day or two off and 
return to the other habit of living.' ' If you were on night duty for three months 
you could get into a routine but with two nights on and two off you cannot 
get into step.' On stations containing only night fighter units the remedy 
suggested was a revised routine so that the working day for all flying personnel 
began regularly with breakfast at 13.00 hours. This would promote the habit 
of sleeping by day and would especially relieve the load for squadron and 
flight commanders who at present were often flying at night but had to be 
in their offices in the mornings. " 

Another practical difficulty was that of air crews who had gone to bed in 
the early hours of the morning having to break their rest in order to get 
breakfast. On one station this had been met by allowing them to have breakfast 
in bed. This was satisfactory for the officers who had batmen to bring it to them, 
but did not solve the problem for sergeants. On stations on which there were 
day flying as well as night flying squadrons the noise in the day time, especially 
the noise of aircraft, made sleep difficult under any circumstances. Facilities 
for sleeping at dispersal during.the night when ~ot on duty ~ere described as 
unsatisfactory on the whole, oWlng to overcrowding and the disturbance caused 
by men coming in and going out at different times all through the night. The 
impression gained from the amount of attention devoted to the matter, and the 
effort made to secure improvement, was that lack of sleep for individuals 
who need full measure and cannot take their sleep in snatches is a factor of 
considerable importance in increasing the load for night fighters. 

(/) Intrinsicjactor.-ln relation to the intrinsic factorofindividualcapacity 
three squadron commanders dwelt upon the recognition of specific in.capacity 
for night flying. This might be due to several.causes : fe~r o~ the dark m a ~an 
who had plenty of confidence. by ~ay ; dtffic~lty WltJl mstrumen~ flymg ; 
or a low general standard of flymg ability. Such mcapactty whatever 1ts cause 
was easily discerned by an experienced commander. It added greatly to the 
man's load. One squadron commander. held that aP,titude for night jiying 
was so specialised that it should be recogntsed and the dtsposal of the unswtable 
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should be made e::.Sier than it is at present. Losses' should be cut early and the 
man should be transferred at once to other duties. 

(g) Training and experience.-The view was expressed that training and 
experience had a greater effect in reducing the load for the individual than in 
any other type of unit. The greater the number of hours of night flying a man 
had had the less strain he found it. For anyone with less than 200 hours of 
night flying the strain was considerable. . 

(h) Physical fitness.-The problem of maintaining physical fitness had its 
special difficulties for night fighters. It was mentioned that organised games 
in the afternoon tended to make a man tired and sleepy in the evening. There
fore, one station commander who considered physical fitness important had 
P.T. daily for all air crew before noon. . . 

(j) Success and recognition.-Lack of success was specifically mentioned by 
several as being a greater load for night fighters than others, owing to the 
long periods without opportunity for contact with the enemy. Views generally ·. 
held were thus expressed by one station commander: " They see a Hun 
and the effect is as good as a week's leave. If they go a long while without seeing 
any Huns they get very depressed." 

Lack of recognition was also held by several observers to be a more 
important factor for night fighters than other units in affecting a man's ability 
to carry the load. It was stated that awards were few as compared with day 
fighters, and that the chance of earning a decoration by shooting down three 
enemy aircraft was small. Some form of recognition for continued good 
performance was therefore more necessary than in other units. It was repre
sented that although the dangers for night fighters were less, the demand for a 
consistently high standard of :flying was greater. One station commander 
considered that "it would be better if the D,F.C. were kept for gallantry in 
the face of the enemy and the A.F.C. was given for good stooging through the 
operational tour ". 
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CHAPTER VI 

PERSONAL INVESTIGATION OF PSYCHOLOGICAL DISORDER IN FLYING 
PERSONNEL OF COASTAL COMMAND 

by 

Air Vice-M~rshal Sir ~harles P. Symonds, K.B.E., C.B., M.D., F.R.C.P., and · 
Wmg Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report 412 (h), December, 1942 

Introduction 
. . There was great s~rity between the results of the enquiry into the 
mc1dence and causes of flym~ stress in Bomber and Coastal Commands, largely 
because so many of the duties were undertaken in the same types of aircraft 
two or four-engined, with the same squadron organisation and simil~ 
conditio~~ of statio!"~ life. Observations of special importance or which refer 
~o conditwns peculiar to Coastal Command and which can readily be fitted 
mto the framework of Chapter IV are described in this chapter. 

1. The signs 

The signs indicating the effects of stress were identical except that, because 
of the different nature of the duties, loss of efficiency was manifested in different 
ways. 

Loss of efficiency.-The loss of keenness on the ground leads to deterioration 
in efficiency in the air. This may be apparent in a tendency to return early from 
patrol and to justify this action with complaints of petty mechanical failures, 
such as low oil pressure or minor engine troubles. The men use weather as 
an excuse, too. 'Often it is necessary to turn back from a trip, but men will 
begin to tum back because of the weather when it is really stuff they could get 
through. Sometimes before take-off they report the aircraft U /S without 
cause being found.' Loss of efficiency may be shown by failure to press home 
an attack, or by carelessness in flying teclmique. 'They go off without 
everything being on the top line, a bit over-confident thinking that nothing is 
going to happen.' This carelessness is particularly liable to occur at the end 
of a long patrol when it is accentuated by fatigue. . A squadron commander 
said: "If you see an experienced man under or over-shooting you should find 
the cause." Another said that he approached a good pilot who was making 
bad landings on return, but who refused to admit tiredness, and ip.sisted on 
going on only to write himself off a month later. An experienced medical 
officer of a general reconnaissance squadron said that in a time of great stress 
an excellent captain, whom he had noticed getting overtired, undershot and 
crashed. Another experienced crew just scraped home from patrol. The 
next trip they lost ~heir way over Ireland owing to p_oor na,~ga~ion, a very 
unusual thing for this crew. Shortly after, they flew mto a hillstdc near the 
station. At the same time another captain, who had been piling up hours, 
made an astounding slip, giving the position of a convoy in clear. 

Loss of efficiency, before it leads to an increase ill a~cidents and errors, 
may be notic~d by the controller, who ma_Y s~y that the flight reports are not 
so good. It may be reported that a boat ts diCty and less weU look~.>d after, or 
Signals may report deterioration in efficiency. A co~?er of a flyin~ boat 
base said: " It is pretty easy to detect any loss of effie1ency tn a crew. \\hen I 
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·see a boat going off to time with unfailing regularity, the crew smart and the 
boat clean and tidy, I know they are all right." Occasionally the crew may 
report inefficiency in one member, saying, for instance, that a navigator is 
slow in his calculations, but except when this occurs it is not possible to pin it 
down to an individual, and it is merely evident that the efficiency of the whole 
crew is falling. 

2. Facts noticed, but not reported, by the man himself 
The similar conditions of duty were reflected in the introspective accounts 

of deterioration given by the commanders interrogated. A flight commander 
on boats gave this introspective account of his deterioration: " You must 
at the end of 1,000 hours find it very difficult to maLr1tain the physical effort 
and mental concentration which is necessary to keep the job on the top line. 
For three months I found it increasingly difficult to work up the energy and 
enthusiasm to get around the boat, and I got to a point when I didn't check 
up on every little detail. I missed an error in navigation, which took no 
account of drift, and that was my undoing ; it resulted in a pile up which 
would have been avoided if I had been efficient." The awareness of 
deterioration has individual differences-' One begins to mistrust one's own 
flying ability and becomes excessively cautious.' In another the ever-present 
realisation of fear becomes more apparent and he may become more apprehensive 
of such things as flying two-engined craft over the ~>ea. Fourteen officers 
thought that the man himself is first aware of the .changes in his attitude to 
operational flying, but there was agreement that the best men hesitate to 
admit it.. Unfortunately, those who carry on without admitting their own 
deterioration are likely, through their increasing inefficiency, to have otherwise 
avoidable crashes. 

3. Operational limit 
The general pJjnciples underlying comment and constructive suggestion 

upon the operational limit has been presented in the Bomber Command report, 
but there was specific and forceful criticism of its measurement. In present 
conditions the limit chosen for particular duties was too long in some cases. 
For instance, a Cight Fommander of a Photographic Reconnaissance Unit 
(P.R.U.) flight said that he had never met anyone who had reached the limit. 
No one said that the existing limit was too short, but most of the remaining 
42 observers considered the measure of the limit to be satisfactory for their 
particular duties. The time required to C'omplete the hours of an operational 
tour greatly affects the difficulty in reaching the limit in some duties. One 
medical officer said: "it would take up to 18 months to do 1,000 hours in 
Catalinas and thi~ station is so isolated that this should be taken into account." 
A Fight Commander in P.R.U. said that in 13 months he had just passed half 
his tour and it was the monotony which affected him rather than the nature of 
the operations. 

Suggestions as to the form the limit should take in different duties were 
as follows :-

General rewtmaissana : 
'Whitleys and Wellingrons.-Some officers thought that the present limit of 

600 hours was reasona?Ie, if it were used as a flexible guide, • For some men, 300 
hours may be a long time, but others can do 700 hours easily.' Others considered 
that it should be lower, one even suggesting 300 hours. Special features of duty 
which lowered the men's ability to reach a high limit are the very long trips they do 
and the anxiety about engine failure over the sea. ' 

Hudsons.-The tour must be carefully graduated to the duties. A maximum of 
500 hours was considered satisfactory for general reconnaissance, while a limit of 
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200 hours for offensive strikes is far too high, since this represents 60 to 70 trips. A 
squadron comma.~der said that at one time morale fell through this, since the 
squadron were losmg on an average a crew a month so that theoretically there wa.s 
no cha~ce of anyone .surviving. One station commander pointed out that in Hudsons 
the duties are so ~l3.ble, and the operational conditions in the same duty depend so 
much on the locality, that a generally applied limit is of little value. 

. A!'sons.-There ~s no anxiety about the.fun:i.t since conli.dence in the aircraft 
1s so high anq casualties have been low • 

. _Boats.-A fe'Y officers considered 1,000 hours a. reasonable limit, but the general 
opm10I!- was that 1t was rather high. The objection to this long tour was not that 
exceptional stress was encountered, but that the time required to complete it led to 
s~eness. ~ere w~s a general recognition that some men could go to 2,000 hours 
Without losmg effictency, but 'as the tour will take 18 months to do, it is much 
better to send th~ on a. rest before they really need it.' One station commander 
though~ a datum .line at 75_0 hours. would be best. Many said that the limit had to 
be mo~ified to sut~ the dutles, for mstance, patrols in the Bay and in the Arctic or 
the ~ddle East ~e:e much more exacting than Atlantic convoy patrols, and s<> 
requtred a lower limit. All the officers of Catalina squadrons found that fatigue wa.s 
greater than that found in the same length of time in Sunderla.nds. 

In LiberatOf's and F orlresses also the tour will depend on the location of the duties. 
As one squadron commander said : " 500 hours over the Atlantic is very different 
froiD: 500 hours over the Channel ", but experience has not yet been gained upon the 
staymg power of the average air crews in these aircraft. 

Photographic Reconnaissance Unit.-The present limit was thought to be much 
fu? high in relation to c::a.s!lalty rates and enemy opposition. A fiight commander 
satd the old 300 hour limit should be restored, or better still, the limit should be 
assessed in sorties or months, since long periods of inactiVity were encountered in 
the tour, particularly in winter. 

The load : operational conditions 
The special circumstances of operations in the command in.tluence the 

nature of the load which has to be borne by the air crews. Strains, such as 
those imposed by the weather, flying over the sea and long trips and 
consequent fatigue are more exacting than in the other commands, while the 
acute factors such as the effects of enemy opposition, casualties and crashes 
are less evident. · 

(a) The effect of bad weather in causing anxiety and fatigue was emphasised 
by many of those questioned. The anxiety arises from doubt as to the weather 
conditions which will be encountered on return to base, especially if the landfall 
is difficult or the base is surrounded by hills. One station commander with 
exceptional operational experience said that the uncertainty of the weather 
at the end of a flight would play on a man's nerves for the whole trip. Others 
described the strain 'wh~ you come back after your 12 hours, sometimes 
with little knowledge of what the weather will be, and little petrol. If you 
do find the weather down it is very tricky and this comes at the end of a trip 
when the pilot is. tired.' It was observed that in Coastal.Comm~d ~ne must 
fly under conditions of weather worse than those which obtam m other 

·Commands, and that owing to the length of their trips they frequently have 
either to take off or land in the dark, thus adding to the strain. Some added 
that with modem navigational aids and expert flying control this source of 
strain was now less than in the past. The view generally e::rpre.~sed may ~ 
swnmed up in the words of a squadron commander who satd: Weather lS 

our enemy. If everyone knew when he went out that the weather would 
be fine when he came back all would be well. It's the fear of the weather 
that gets people down in ?ur job." .It was also rep!ese~ted that b~d weather 
greatly increased the fatigue of.flymg, and that 1t mtg~t. sometunes cause 
straiR of another kind when oWing to bad weather conditions crews had to 
stand by for a long period before going off on~ long.trip. For. A~ Sea Rescue 
units bad weather greatly increased the dtffi.culttes of thetr ]Ob, and for 
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Photographic Reconnais;;ance Units unf~vow-able conditions might. add t? the 
strain either by disappomtment at gettmg no !esults for a long tnp or, 1f the 
weather were unsuitable for several days, leading to an accumulation of work 
with consequent fatigue. 

(b) The strain of long t~ips o~er the sea was emphasised by. ~any officers 
as contributing to the "load m vanous ways. The monotony of 1t m 1tself was 
said . to be an important source of fatigue. ' Miles and miles of flying 
over the water is very trying with nothing to look at, staring to look for 
something with no idea of where it will appear. The desire to take half 
an hour off is very strong.' Several squadron commanders considered this 
to be the most important single factor in the load for Coastal Command. 
It was mentioned that the effect might be cumulative, inducing a state of 
apathy towards the end of the operational tour. The commander of a boat 
flight said : " After you have done about 700 hours it is a great effort to 
maintain concentration and enthusiasm for 12 hours". 

(c) Fear of ditching owing to m~chanical failure was another source of 
strain frequently mentioned. This. was intimately related to <:onfidence in 
aircraft. · The state of feeling -commonly experienced was thus expressed by 
two squadron commanders, " Coming home from a trip you begin to look at 
your motors, and you are apt t() sit a bit tight in your seat, knowing that if 
you do go into the drink there is not a chance of being picked up. 
Mechanical failure is a constant sow-ce of anxiety because of the dariger of 
coming down in the drink. We have had one or two men cracking up because 
of this." Fear ·of similar disaster from navigational error was also mentioned. 
This was instanced by reluctance to use the heating apparatus in one type of 
aircraft for fear of compass deviation. It was said that towards the end of a 
long trip with little petrol to spare the anxiety about making a landfall might 
be a great strain, especially for the captain. 

(d) Another sow-ce of strain mentioned was that of flying for long distances 
over the sea at low altitudes, especially at night or in bad weather. This added 
to the strain of flying as the automatic pilot could not be used, and to anxiety 
in case pressure changes might result in flying into the sea or into hilly islands . 

. This was especiallY: emphasised as an element of stress for torpedo bombers. 

(e) Length of trip has already been discussed as a factor in the monotony 
of flying over the sea; it will also be referred to as a source of physical fatigue. 
It merits separate consideration as a cause of central nervous fatigue resulting 
from a combination of other factors with the prolonged exercise of highly 
skilled performance. Several officers questiuned refurred to a state occurring 
in the pilot at the end of a long trip in which there was falling off in efficiency 
characterised by an indifference to hazard, with loss of judgment and skill. 
This might not be appreciated by the individual at the time. There might be 
a tendency in this state for t'Qe pilot coming in to land through hills and in 
bad visibility to get bis aircraft down somewhere and anyhow. This state was 
m~ntioned especially by officers of Boat squadrons in which the length of trips 
m1ght exceed 20 hours, and in which the first pilot, in addition to his 
responsibility for aircraft and crew, might be flying the aircraft most of the 
time, and was invariably in control on landing (Loss of Efficiency, pages 69-75). 

4. Physical factors 
Al!JlOst all the officers interviewed mentioned fat£gue as an important 

fact?r m the load. Many of them naturally tended to include the strai.a of 
anx1ety. When this tendency was elicited and allowed for, there were over · 
40 (most of them general duty officers) who considered physical fatigue of 
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som~ impor~ance. We. have included under this heading the strain of 
contmued VIsual attention, as well as the effects of glare, noise, vibration, 
cr~ped quarters, hunger, lack of sleep, and the occupational fatigue of 
skilled performance (Length of trip, paras. {b), {d) and (e), p. 74). 

Combinations of physical factors related to diiferent types of aircraft 
. and duties 

~here. was m?st general agreeme~t on_ the importance of fatigue in Boats, 
especmlly 1n C~~;talmas. The reasons glVen were : the length of trip which clearly 
add~ to the :wetght of all other factors; lack of sleep, which after about 16 hours 
begl;llS to be tmportant ; lack of a hot meal (it was stated that the addition of special 
eqmpment had ~de it difficult if not impossible to cook) ; cramped quarters, 
lea~ng bot~ to disc;'mfort, and to bodily fatigue from getting about the aircraft in 
fiymg clothing ; noise ; glare. The strain was greatest for the captain because he 
h:'d to do most of the flying, supervise the work of the whole crew, move about the 
arrcraft a goo~ deal, and ~ke off and land the aircraft himself. Aa experienced 
squadron med.1cal officer sa1d that ~~ had been told by good captains that the strain 
of the long trips was very great- At the end of one, no one in the crew can be 
~ny:w~ere near, the top l!~e, and this is often the moment calling most for resource, 
lllltlatlve and Judgment . He thought the repeated strain of these long trips had 
a c11mulative effect. 

In Sunderlands the ability to get two or three hot meals in the course of a long 
trip, and to move about the aircraft with comparative freedom, was said to offset 
fatigue to a considerable extent, though all the eight officers with experience of 
these aircraft considered that fatigue arising from the other factors was important. 

Fatigue was also emphasised by the commander and medical officer of a 
Hampden Torpedo-Bomber squadron, the reasons given being that the pilot's seat 
is such that after four or five hours" flying it is difficult to find a comfortable position, 
there is no second pilot, and when flying at low altitudes the pilot cannot trust the 
automatic device for long enough even to stretch his legs. 

Ten officers described fatigue in Whitleys as of some importance on trips of 
9 or 10 hours. Cramped conditions were mentioned as contributory to this. It was 
generally held that a crew recovered from the .fatigue of one of these trips after a 
day's rest, but that the number of trips which could be done in a week without 
cumulative effect was limited. 

In Wellingtons fatigue was not considered to be important. 'There is a littie 
fatigue at the end of the trip, but with a second pilot and George this is all right. 
They only do two trips a week, so it is quite easy.' 

In Hudsons fatigue was described as stU! less important, the trips on the average 
being shorter and the aircraft more comfortable. 

In Liberators and Fortresses more stress was laid upon fatigue on account of the 
length of the trips, together with the inability to cook a hot meal. This factor, as 
in the CatalirJas, was considered to be of great importance. In the Liberator M.ark I 
it was possible to carry a Clyde Cooker. A squadron commander said that in this 
type, having had a hot meal in the middle of the trip, he used to come back relatively 
fresh, whereas from a similar trip in the later types vdth nothing but sandwiche~ be 
would return feeling completely washed out. He thought that this state of fatigue 
had probably been the cause of several crashes. Both in the Liberator and the 
Fortress the addition of special equipment had resulted in cramped quarters, thus 
adding to fatigue. 

Fatigue in Bea«ftghters was not considered of importance unless they were 
flying for relatively long periods at sea level wh~u the occu~;>atiOnal factor became 
evident. In all these types of air~raft and dutie~ the stram of prolon~ed vtsual 
concentration upon the sea was conSidered to be an Important source of fattgue. One 
squadron commander of a Boat squadron said: "After 16 hours you don'~ see an.y
thing at all. Everything be.comes blurred, and you would misS a submarme or &ll'· 

craft". 
Visual strain was also described by officers of Air-Se11 Resew units. 
In 1. Metereological Fhght and a Plwtographi.c Reco•ntllisstJff.Cil Ut~.il the only 

mention of fatigue was in relation to long P.R.U. tnps 1n a Spttfire. These m1ght 
last up to five hours. • You sit strap);)Cd to the parachute and get crampe.l. You ftud 
yourself adopting all sorts of odd positiOns upon whtch you gave to ~mg,the changes. 
y 011 have to keep moving around, or else you lose your concentration. 

Eleven officers mentioned cold as a.looding fa.dor. It was. held tu be. of minor 
importance except in certain types of aircraft, especmlly Cata.hnas and Liberators, 
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when operating over northern waters. The main reason for this was lack of heating, 
either because the apparatus provided did not work, or because there were side 
effects (fumes, de.viation of compass) which made aircrews unwilling to use it. The 
effect of low temperatures under such conditions was thus described by experienced 
captains of Catalinas. ' Under theso conditions you get into a state in which you 
don't care, and the extra effort to get things done and to worry about getting back 
become impossible.' ' Sometimes one gets so cold one doesn't care what happens 
at all. It is the same feeling one gets with severe air sickness. It may come to a point 
when the crew as a whole don't care at all.' A similar state of apathy was stated 
sometimes to occur in Liberators. Three out of eigh1; officers of Sunderland squadrons 
also mentioned cold as a stress factor, two of them criticising the efficiency of the 
heating apparatus. 

Factors affecting the man's ability to carry the load 
These were described in much the same. way a<> in Bomber Command, 

but great emphasis was placed on leadership; and much thought had been 
given to this subject. · 

(a) Leadership 

. It was repeatedly stated that the most important factor in building 
up morale and so preventing the effects of stress was good leadership. Forty
two officers, 28 of them general duty officers, discussed this subject 
at length, and with obvious concern for its importance, with comment upon 
the place of the station, squadron and flight commanders in leading the 
aircrews. Concerning the selection of the potential leaders the opinions expressed 
fell into two groups. First there is the problem of selection from existing 
aircrew. It was said that no commissions should ever be given to. aircrew 
until they had been tested in the squadron. There was the feeling that at 
present too many aircrew were being commissioned, irrespective of their 
ability to lead. In particular, instances such as that of air gunners arriving 
at a squadron with the rank of pilot officer were quoted. It was pointed 
out that the only practical difference between thic; man and his sergeant 
colleagues was that he lived in a different mess and wore a different uniform. 
A squadron commander said : ' In order to achieve and maintain proper 
leadership there must be proper selection of officers. Men should only be selected 
from aircrews for commissions on the basis of their power to lead and to 
administer. At present they are taken out because they are merely good members 
of the. crew. There are not sufficient good leaders in the squadron to-day, 
and the reason is that people have been selected for their ability to fly." Another 
referring to the same <;ubject in the same terms added: "At present there are 
plenty of pilot officers and flying officers but when the time comes they 
will be no good as squadron leaders ". 

The second view had a similar basis, that men were commissioned because 
they were efficient members of air crew without consideration for their capacity 
to lead. The appr~ach to the pro?le.m was different, however. It was pointed 
out. that the grantmg of a comm1s~1on had become a means of promotion of 
semor N.C.Os. rather than an appomtment to a new form of duty. The view 
was held that the present ranks for air crews made this procedure inevitable, 
since only two grades of promotion existed for .aircrew and therefore the 
granting of a commission had to be used as a routine step in the ladder of 
promotion. Six officers uniformly distributed throughout the command who 
mentioned this recommended that aircrew ranks should be lowered althou"'h 
the rates of pay should be unaffected. One experienced squadron commanler 
suggested that while the living conditions, privileges and pav of aircrew 
should remain unchanged, their ranks should be Aircrew Second Class (A.C.2) 
First Class (A.C.l), Leading Aircrew (L.A.C.). The members of the crew wh~ 
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showed themselves suitable to be N.C.Os. by their personality and example 
should be promoted sergeants, to lead aircrews in their full capacity 
as N.C.Os. Promotion to flight sergeant and warrant Officer would then 
occur, ~nd from the N.C.Os. the men who stood out by virtue of their 
personality, education, mode of li~g and excellence of performance should 
be selected to be ~he leaders. In this way the officer would invariably be 
capable of le~der~h1p, and a proper standard of flight and squadron commanders 
would be mamtamed. 

The discussion upon the method of selection led to views upon the type 
of leade~. It was repeatedly emphasised that flying ability and qualities of 
leadership were not ne~arily associated, although everyone said that flight 
and squadro~ comm~ders should have had operational experience, should 
fly on operattons occas10nally, and should take an active and vital interest in 
operat~onal flying. '¥oral.e was low until a new C.O. came who was always 

·there, 1f he was not flymg himself, to see the crews off or returning. He nursed 
along the timid, flew with the shaky crews himself, chose the shaky-dos and 
sent the squadron morale right up'. A station commander said : " The com
mander must have his whole interest in the squadron both on the ground 'and in 
the air ". So!lle said that it was unimportant that the squadron leader should 
be the best pilot-what the squadron liked was just to see that he was willing 
and able to share their risks and b:ardships. 

The qualities most to'be desired in a leader were .variously portrayed, 
but several officers said that the best results seemed to be obtained by those 
who, though mixing freely with the air crews and knowing them intimately, 
could still maintain discipline and, when occasion demanded, be firm and 
impersonal. It was the experience of some that the more quiet and restrained 
leaders commanded greater respect than others. They thought it simple to 
recognise the potential leader, although his personality could not be forecast. 
The successful commander was found to mix freely with the crews and to 
join in parties in the officers' and N .C.Os'. messes, relaxing any show of discipline 
or authority. He did this in order to observe the_ crews and to know them per
sonally. He should mix with them equally in their occupation on the ground, 
in training, in games and in recreation. This personal interest in the crews was 
an essential prerequisite of good leadership in the squadron. Squadron and 
flight commanders who lived in close personal touch with the squadron were 
repaid by the efficiency and high morale in the squadron. This personal method 
of leadership was often made difficult by the inaccessibility of the N.C.Os. 
in their mess; the number of air crews in squadrons of heavy aircraft; the 
rapid turnover of crews ; and repeated movements of squadrons with posting 
of senior officers. The method was seen in operation in ideal circumstances in 
small squadrons of the Fleet Air Arm, whose personnel had been unchanged 
for many months. Using the naval divisional system the squadron commanders 
had the intimate confidence of all their crews. The result was that, in spite of 
strict discipline, signs of deterioration were easily recognised, and stress Wai 

reduced to a minimum. This gave weight to the observation that in large 
squadrons the flight commanders are in a better position to influence their 
men by good leadership than is the squadron commander. 

One successful commander had a captain's conference each week, which 
he himself did not attend, presided over by the flight commanders. ~ere 
difficulties were discussed and advice sought. Within two hours the fl1ght 
commanders and their seconds in command met the squadron commander 
and thrashed out all the difficulties. Solutions were discovered, and applied 
• so that the crews are constantly aware that their leaders have their welfare 
at hea.rt and that they are being considered'. 
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The education of leaders was discussed. Those who raised this 
subject agreed that the quality of leadership is inherent in the man, and at 
best can only be guided. Reference was made to a command letter issued in 
September, 1942, which provides for such education in newly commissioned 
officers. There were suggestions that the more senior officers when becoming 
flight commanders should be guided in leadership and administration, with 
advice upon the handling of men and on. the most effective way of increasing 
their efficiency and helping them through their tour. / 

. . 
The very important part played by the captain, especially in large aircraft 

and boats, was a frequent subject of discussion. "The captain's job in. these 
large aircraft is very responsible and is a trying one. When the men are well 
disciplined on the ground it makes things much easier for the captain", said 
one squadron commander. Talking of this a squadron commander said: 
" The captain has a lot to do· with it. A good captain means a clean boat 
and a tidy crew, and if you see a scruffy crew you know that the boat is wrong."· 
The responsibility of the captain is great and consequently he is especially 
liable to fatigue. He'requires a special training, and his selection is as important 
as that of the other leaders already discussed. The importance of having a 
captain of senior rank was mentioned by several. They thought that every 

. effort should be made to prevent a sergeant captaining a craft with a .commis
sioned officer in the crew. As it is the convention to make the pilot captain 
it sometimes happened that, as has been described_above, a good pilot without 
the gift of leadershi-p was in practice superseded by another member of the 
crew, often the navigator. This unofficial delegation of powers was unfortunate 
and resulted from faulty selection. 

(b) Success and recognition of eflort . ·• 

· The peculiar nature of duties in Coastal Command, involving as they 
do monotonous reconnaissance with infrequent and uncertain reward led to 
much comment upon the effect of success and recognition of effort in counter
acting the effects of stress. 

(c) Success 
The place of success and its recognition in maintaining morale was discussed 

by 70 officers. That success has a high morale value was indicated by 
many, and instances were given of the uplift caused throughout the whole 
squadron by successful attacks on U-boats, shipping and enemy aircraft. 
The success of an Air-Sea Rescue squadron in saving life and of a 
Photographic Reconnaissance Unit flight in obtaining excellent photographs 
were all mentioned. ~ ... _ 

Lack of success was thought by the majority to have a very demoralising 
effect, and such expressions as 'Anti-submarine patrol in our area where 
you never see any is killing for morale,' and 'If they don't get an occasional 
success some of them loose the aggressive spirit and are contented just to 
stooge' were typical. Four said that the crews did not mind failing to achieve 
material success, hut this was offset bv the observation that there was a tendencv 
in the command to rationalise upon" this topic. It was observed that lack of 
succes~ ~ad the same effect as inactivity and that they usually ran together. 
(Inactzvzty, pp. 46-47). 

Ten officers referred to the lack of offensive success in their particular 
duties. ·These observations were particularly apt in night bombing 
squadrons engaged upon anti-submarine patrol. A squadron leader said : 
" In night bombing there was a definite objective and a prospect of success 
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which inspired high morale. As soon as the aircraft landed the ground · 
crews would come out to see if the bombs had been dropped, as they usually 
had, and wanted to know all about the trip. Now they don't bother as they 
know. the depth charges they'v~ loaded will still pe there. They used to be keen 
to pamt a new bomb on the arrcraft as soon as possible for each sortie done 
but soon gave it up, for there was nothing to make them enthusiastic.'' ' 

A c.;>mmander of a Beaufighter Reconnaissance £quadron said: "Their 
pres~nt JOb ~s ~ very low .morale value. It is tip and run along the coast 
looking for shippmg and taking a photo. There is no chance of being offensive 
and they have no concrete success." He had asked permission to strafe aero
dromes on the Dutch coast in order to raise morale .. Another said:," Here 
they get fed up seeing only our own ships and getting no positive results" ~ · 
an~ another : ".-r:heY: want ~o bomb . so~ething and like material success. 
It IS very demoraliSmg JUSt looking for shippmg and coming back with the news.'' 
~ucc.ess has its greatest value when it means fully completing the specific 
JOb m hand. 

Constructive suggestions were put forivard to counteract the demoralising 
effect of this apparent lack of concrete results in really important duties. 

The first was e:r:planation of the purpose of their duties. On anti-submarine 
patrols by day, results had been poor, and morale was low. When the crews 
were told that they were keeping U-boats submerged by day to be the targets 
for night patrols they knew what they were stooging for, and morale rose. 
Again, a wing commander said that he had heard confidentially that there 
had been no sinkings in the area of their patrols for weeks. He thought that 
had the crews been told this, they would not have resented the monotony 
and lack of material success. 

The demonstration of success in photographic reconnaissanCe by showing 
the flight their photographs on the same day created a competitive spirit and a 
sense of professional pride. In Air-Sea Rescue, squadrons making contact 
with the crews rescued had an enormously valuable effect. One squadron com
mander made every effort to trace the rescued crews and to invite them t() 
the station to meet the squadron. This often took weeks, and sometimes they 
bad forgotten the event by the time a party was arranged. He urged that as 
so many searches were fruitless, groups should notify the squadron of the identity 
of rescued crews without delay, so that squadron records of the success could 
be kept, and the squadron see how worth while was their work. It was thought 
that when life-boats were fitted to Hudsons the morale effect of a rescue would 
be enormous.* The reaction of many was summed up in a wing commander's 
remark: "We don't get that personal satisfaction out of the job that others 
have and that in itself over a period of time gets people down. There are so 
many hours of fi)ing in which we see not~ing, t~at the crews tend to get 
apathetic." Another said that he always tned to gwe a new crew the chance 
of an early success. He picks out a ship in a poorly defended area for them 
because " Once a crew has pulled something off they have confidence and an' 
all set for the tour, but when they go out many times and see nothing they ar<:' 
likely to throw in their hands.'' 

(dj Praise · 
Praise is most important. Recognition of conscientious effort and of hard· 

won success bv a telegram from Command or Group has an enormous effe~t 
upon t11e sqnadr~tl, which wa.s .exemplified by eig~t o~cers who felt that th1~ 
recognition by htgher .authont~es would not lose m 'alue by more fr~q~:nt 
::o.pplication. The pmchce of gomg to Command or Group to rt"port the smkmg 

• This was later found to be the case. 



of a submarine was also warmly recommended. The most valuable praise of 
all was, however, the quiet praise of the commanding officer. A very experienced 
squadron commander said: ".Air cre~s ~re not deeply interested in the moral 
issues of the war. They are s~ple souls and must have someone to work for. 
If they leave the ops. room saying to themselves ' I did a good job and the 
C.O. is pleased' they have achieved all they want." 

(e) Decorations 
There was general agreement on the very high morale value of decorations. 

This is nearly as great to the other members of the squadron as it is to the 
recipient himself. It follows that to have their full effect, awards should be 
made while the man is still in the squadron, so that they may all participate 
in the honour and celebrate it together, for an award which is made when the 
man has gone to the O.T.U. helps the squadron spirit very little. Several 
officers consequently said that immediate awards are the most valuable. A 
station commander summed up the views of others by saying : " Adequate 
decoration is the greatest factor in maintaining morale, but the decoration should 
be given while the man is in the squadron, for this has a huge effect on the rest. 
They all have a party and they all wonder who will get the next. Immediate 
awards are the most worth while of the lot. " 

Twenty-two officers, all senior and many decorated, urge~ widespread 
distribution of decorations in the Command. They said that they were aware 
that within t\l.e allotment, decorations were fairly given, and that the hazards of 
their job were often not as great as in Bomber and Fighter Commands, but 
argued that if the value of their work obtained recognition men would be all 

· the better able to stand up to their load. One wing commander said ~ " The 
lack of decorations supports the popular view, which has even got into the 
Service, that Coastal Command is just an unimportant stooge job compared 
with Fighter and Bomber. " As so few decorations were available for distri
bution those in duties which called for prolonged high performance with little 
material success, such as General Reconnaissance, Photographic Reconnaissance 
Unit and Air-Sea Rescue were particularly likely to receive too meagre 
recognition. · . 

This argument led to the view that as spectacular success is rare and some 
times fortuitous by the very nature of the·duties, decorations should be made 
more often for duty efficiently performed without evidence of offensive success. 
This view led to the suggestion of the award of a tour ribbon • • seven officers 
said that if a man had completed his full tour efficiently and well, his flying 
had been distinguished, and even if he had not been as fortunate as some in, 
say, destroying U-boats, he should be awarded the D.F.C. A commander of 
a General Reconnaissance squadron said : " it is very difficult to find any one 
thing on which to recommend a man and you don't get recognition for just plain 
stooging, so that a high proportion of people end a tour unrecognised. They 
should be given the D.F.C."; and a Station Commander: "Anyone who 
has done a good tour and been shot up once or twice by flak boats deserves 
the D.F.C." Eight officers said that the D.F.C. should be preserved for 
immediate awards, in recognition of great success or great gallantry, but that 
another ribbon should be given for distinguished operational flying. A wing 
commander said : " The standard of decorations was invented for the last war 
and not for the changed conditions of this war. There should be a D.F.C. 
and D.F.M. for every member of a crew that gets aU-boat, or at the end. of a 
good tour they should be decorated." Another that: "They really should 
have something to show when they go to an O.T.U., but this shouldn't be the 
D.F.C. which should be kept for special occasions. A tour ribbon would be 
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best." Some of these officers suggested a star for succeeding tours as well as a 
distinctive ribbon, and some remarked on the difficulty of giving recognition 
to members of the crew other than the captain. Two suggested a crew medal, and 
two mentioned the uplift given by the crew being mentioned in dispatches 
when the captain is decorated. Whatever suggestions they made, these officers 
were unanimous about the positive value of the hope of decoration because 
•' when we get no positive results we have nothing with which to bolster up 
morale in a rather tedious job." 
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CHAPTER VII 

INVESTIGATION OF PSYCHOLOGICAL DISORDERS IN FLYING 
PERSONNEL BY UNIT MEDICAL OFFICERS 

by 

Air Vice~Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P., and 
Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report 412(k), February, 1945 

Introduction 
Many of the reports upon psychological disorder in·flying personnel which 

have been submitted by us, have presented the subject as it is seen by the 
neuro-psychiatric specialist. This has necessarily been true of all the reports 
based upon the sys.tem of case cards returned by these specialists.· Although 
the information obtained from such a source has many obvious advantages 
over that which might be obtained from other medical officers, it has the dis
advantage of being seCOIJ.d-hand. The men seen by the neuro-psychiatrist 
have all been referred by the station medical officer, who has selected them 
from a large number. Others he may have handled himself, or marked for 
executive disposal without asking for specialist advice. In all cases, whether 
ultimately referred to the specialist or not, there is information available to the 
unit medical officer, who has watched the man's progress through his flying 
career, has observed his reactions to stress and has obtained verbal assessments 
of stress and reaction from commanding officers with whom he is in daily 
contact-intimate, personal knowledge of the case which the specialist lacks. 
This gap in our knowledge, recognised when we began investigations, we have 
tried to fill by carrying our enquiries to unit commanders and medical officers 
in the operational commands (Chapters IV, V and VI). The present investigation 
represents an attempt to obtain an account of psychological disorder in flying 
personnel' as seen and. described by unit medical officers themselves, inclucling 
all cases dealt with by them, whether referred to a neuro-psychiatrist or not. 
The attempt has not been altogether successful, for there is reason to believe 
that we have not obtained a complete sample of the material, but enough has 
been accumulated to furnish an idea of how the problems of lack of confidence 
and neurosis in air crew are handled by unit meclical officers of the Royal 
Air Force. · · . 

1. Method 
The method ;:tdopted in compiling this report was to obtain from the 

unit meclical officer a simple case return of a stereotyped kind for all members 
of air crew seen by him ' for complaints which have no physical basis, or who 
having no physical disability, state that they feel unable to carry on with 
flying duties'. The card gave details of the patient's Service particulars and 
his flying experience, with short accounts of the main symptoms of the illness, 
it~ mai~ caus~s, . the treatm~nt and disp~sal advis~d, and the. prognosis . 
. Dragnos1s was hm1ted to a chorce of five headmgs: anxrety, depressron, fatigue 
syndrome, hysteria and loss of confidence. The instructions to medical 
officers with a specimen card are reproduced on pages 97-98. An adequate 
number of· cards, with instructions, was forwarded to every unit medical 
officer in Bomber, Coastal and Flying Training Commands, to Air Defence of 
Great Britain and 2nd Tactical Air Force. Squadrons operating from the 
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United Kingdom and W~stern Europe were consequently inciuded, and all 
flying training units in the United Kingdom. Senior Medical Officers of Groups 
were responsible through the command, for ensuring a card return for every 
case arising during the 20 weeks beginning 15th May, 1941. 

2. Material 
The number of cases reported was considerably .less than previous 

<:alculation had led us to expect, and records were received from a comparatively 
small number of the medical officers concerned. We believe, therefore, that 
our material represents the contribution of those medical officers who were 
most interested in the investigation rather than a fair sample of all cases. 

3. Characteristics of the 286 cases reported 

Air crew category 
• 

Pilot 
Air Gunner 
Navigator . 
Wireless Operator 
Flight Engineer 
Others 

Cases 
83 
74 
41 
39 
29 
20 

Exactly a third were commissioned. 

Duties 

Night bombing • ,_ 117 
Under training 87 
Instructing 19 
Coastal General Reconnais- . 

sance 
Night fighter . 
Troop glider 
Coastal boats 
Daybomber . 
Day fighter • . . . 

18 
10 
10 
6 
5 
4 

Other five operational 
duties . • 10 

It is interesting that night bombing contributed 65 per cent of all the cases 
from operational units. . 

Age .. 

.. 
Total hours flying 

experience 

Under 20 .• 
21-25 
26-30 
Over 30 •. 

1- 100 .. 
101- 200 
201- 500 
501-1,000 

More than 1,000 •. 
About two-thirds had over 200 flying hours to their credit. 

Cases 
28 

126 
66 
66 
43 
58 

118 
36 
31 

Cases 
· {No operational flying . . 110 

Under 100 operational 
Operational flying hours . . . . . · · 98 

Over 100 operational 
hours .. .. .. 78 

Just over 60 per cent had had operational experience. 
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Although no great reliability is claimed for this group of cases as a sample 
of all neurosis occurring in air crews, comparison of the characteristics given 
above with those for all cases reaching the neuro-psychiatrists in 1943-1944 
(Chapter XI) shows that there is no great dissimilarity between the two groups . . 
4. Symptoms of :flying stress 

. The early stage of symptoms resulting from flying stress has been considered 
in reports, but the independent records of medical officers of individual cases 
provide a clinical picture which is full of significant detail, and when viewed 
as a whole gives a clear and lively impression. This might be conveyed to others 
by reproducing the observations recorded under " Symptoms., on all the cards, 
but even this would be inadequate, for symptoms can only be properly appreci
ated in their full setting or cause and circumstance. It is impracticable to append 
to this report all the data required for the complete picture. We propose, 
however, in this and in other sections to present many illustrative case records, 
in which the most relevant features will be described in the medical officer's 
own words. In each case an outline d the whole story will be provided as a 
background to the special feature to be discussed. Thus in the present section 
which is chiefly concerned with symptoms, the case records quoted will also 
contain observations upon aetiology, treatment and prognosis, which will 
be referred to later under the appropriate headings. 

The symptoms described might be classified as mainly psychological or 
mainly physical, severe or slight, acute or chronic, and in several other ways. 
Arbitrary classifications of this kind, however, make partitions which are too 
inelastic to contain the facts of clinical observation. Therefore, no systematic 
classification of symptoms will be attempted, though the distinctions mentioned 
above will appear in some of the cases quoted. 

Case 43: A Flying Officer, air gunner, aged 33, was seen at an O.T.U. where he 
was instructing, but just due for a second operational tour in heavy bombers. He 
complained of insomnia, loss of appetite, nervousness, a feeling. of dread, and of the 
possibility of letting his crew down if called upon to fiy on operations again. It was 
noted that he was irritable with air crew and other familiars. The medical officer 
discovered that his first tour (26 sorties) had been quiet, judged by ordinary 91.andards. 
but after 17 trips tenseness became extreme, though be finished the tour. He was 
not disturbed by non-operational fiying. The case was discussed with the Chief 
Instructor, and it was· decided that he should continue his job as a Gunnery Instructor 
for the time being, the ultimate prospect of returning to operations being regarded as 
fair. · 

The symptoms in. this case arose from the cumulative stress of a normal 
operational tour and were reactivated by the prospect of a second. 

Case 135: A Sergeant, air gunner, aged 20, was seen on an operational station, 
where he had completed 12 sorties on heavy bombers, complaining of waking up 
at night in a cold sweat, having bouts of uncontrollable quivering, and dreaming 
every night about crashes, which always involved his own crew .but never himself. 
These symptoms began after a sortie ·to Brunswick on which the starboard inner 
motor was shot away and the port inner feathered. The aircraft was attackrd five 
times on this trip and one of the crew wounded. Shortly after this, while he was 
away, the rest of the crew went missing. He was engaged to be married. He was 
treated on the station before reference to a neuro-psychiatrist, with a poor prognosis. 

The combination of symptoms presented in this case is repeated in many 
of the records, usually associated with some outstanding episode of stress as 
in this instance, but sometimes as a reaction to flying generally as in the 
following case. - . . 

Case 49: A Sergeant, air gunner, aged 30, was seen at an O.T.U., with a total of 13 
hours' flying, complaining of sleeplessness, lack of appetite and nightmares concerning 
aircraft. ' He wakes up in the night in a hot or cold sweat. When in the air he loses 
his grip on himself, gets flustered and panicky and seems to do everything wrong. • 
The symptoms had begun when he started fiying He had h&d nightmares as a child 
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and had always be~n a bad sleeper. He was anxious about his wife, who had pul
Ill;Onary tnberculosts. The medical officer gave him a bad prognosis and he was 
disposed of by the executive. • 

T~ case is r~presentativ~ of a group in which temperamental unsuitability 
for flymg reveals 1tself by anXIety symptoms early in training. 

Case 18: .A Sergeant, flight engineer, who had completed 20 sorties on heavy 
~ombers Wl~hoo.t any special stress, complained that • he feels very tired most of the 
time, especially after flying. Sleep does not revive him. He has headaches and his 
eyes f~el sore after reading.' His symptoms had been present 14 days, the last 9 
of which had been spent on privilege leave without improvement. The medical 
offic;er fou~d no ~eurotic predisposition, arranged for him to have 10 days ground 
~uties, durmg wh!-ch he ~aw hi~ several times and gave him medicines, and observed 
m an after note he fin1shed his tour quite fresh.' 

The symptoms in this case are typical of a small group in which tiredness 
is the leading complaint. 

C:UC 131: A Flying Officer. pilot, aged.26, was seen at the beginning of a tour of 
n~ghtfighter Mosquitos. • He oomplained of periodic spells of insomnia. with 
~htmares~ and dread of flying particularly in poor weather, especially icing
lS preoccup1ed with the thought of the things that might go wrong.' His symptoms 
~ere of 2t years' duration dating from an occasion during his first operational tour 
1n Hampden night bombers, when he ha(j. to ditch due to icing and was in the sea 
(January) for 18 hours. He was off flying for a month and then completed his tour 
despite symptoms. Subsequently he instructed at an O.T.U. for eighteen months.· 
Three of his near relatives had had psychological illness and he himself was in
trospective. Re-assurance and explanation from his medical officer did not help 
him and he refused sedatives. He was therefore referred to a neuro-psychiatrist with 
a bad prognosis for further operational flying. · 

This case is an example of long standing symptoms in a predisposed indi
vidual of good morale, symptoms which only became disabling when he returned 
to operations after a very long break. · 

Case 36 : A Sergeant, flight engineer, aged 36, was seen on a. heavy bomber opera
tional station when he had completed l sortie. He did not consult the medical officer, 
but was examined routinely when he stated that he was unwilling to continue flying. 
'He lacks confidence in his own ability to carry out duties as an air crew member, 
is depressed, worries over trifles, and sleeps badly. He has decided that he will not 
make the grade and wishes to discontinue flying.' He had one crash landing at 
his H.C.U. The medical officer found that he had always been a chronic worrier 
and thought him temperamentally unsuited for air crew duties. He was disposed of 
by the executive. 

In this case the symptoms were slight, the decision to withdraw finn. 

Case 26'!: A Sergeant, navigator; aged 32, with no operational experience, was seen 
at a heavy bomber O.T.U. complaining that" he has been worried and unable to 
think clearly all day. He could not sleep after last night's flying is pale and tense 
and asks to be taken off flying for the night.'' On the previous night his aircraft 
had nearly crashed, overshooting three times owing to unserviceable tlaps. Six ~ks 
previously he had been in a crea~h landing and ":'as tr~pped in ~e fuselage. Ftve 
months previously he had been 1U II. forced landmg With a.n eng~ne on fire. The 
medical officer found no neurotic predisposi1;ion, took him i~to Sick Quarters, .ad
ministered 3 grains of nembutal, and gave htm an encourag~ng talk next mormng. 
He returned to full flying duties and finished his ~ourse. The medical o~cer. remark~ 
under prognosis • average type, chief trouble ts lack of confidence m pilot. Will 
probably experience some difficulty in completing operations.' 

The symptoms in this case were acute but mild and were relieved by prompt 
and efficient treatment. 

Case 38 : A Sergeant, navigator, aged 26, with no opera~ional experien~, was seen 
at a heavy bomber O.T.U. complaining of headache while plotting ... He asks to 
come ofi flying for this reason as he feels he cannot take responstbility for the 
safety of the crew unless the h~daches can be cured.' He ha~ had. no stre~s .. The 
medical officer considered him slightlY: predisposed to. neurosts c;>wmg to tiinldtty. 
Previous correction of a minor refractive error had faded to reheve headache. It 
was noted that he had started training as a pilot but failed to make grade for 
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defective vision, which was really a neurotic symptom. He was referred to a 
neuro-psychiatrist and boarded permanently unfit for flying duties. The medical 
officer considered that· he should have been weeded out before. 

This case is representative of a group in which physical symptoms are 
presented with little anxiety. · 

Case 265: A Sergeant, air-gunner, aged 35, who had completed 20 sorties on heavy 
bombers, presented at his operational station with anxiety and tremors, tired eyes 
and backache. The medical officer observed "He has been drinking overmuch. No 
particular stress. The crew do not wish to have him any longer. His mother had a 
nervous breakdown. He has always been emotional and temperamental and afraid 
of heights." He was referred at once to a neuro-psychiatrist, with a poor prognosis. 

In this case it was probably not so much the :nature of the man's symptoms 
as his. crew's reluctance to have him which influenced the medical officer's 
disposal. 

Case 275: A Warrant Officer, pilot, with a total of 19 operational sorties on Bostons 
and night-intruding Mosquitos, was seen on an operational station complaining 
of evening headaches and a feeling of uneasiness and tension. ' Says he feels jittery 
and lacks confidence in night flying following a crash. He had similar symptoms 
after a crash in India two years ago, when he injured his leg and was in hospital three 
mqnths. Was O.K. on Bostons but not confident on Mosquitos, but was persevering 
and then had a night crash after four hours' flying. After this he had to hang about 
waiting for an executive decision whether he was fit to fly or not. The suspense 
affected him. He is rather a worrying type but quite keen. His confidence has been 
restored by explanation of his symptoms and he is keen to get back on Bostons. He 
is to be returned to a Boston Squadron and I think will cope satisfactorily. The 
Mosquito was master of him rather than he master of the Mosquito. He had com
pleted 16 successful operations on Bostons before transferring to Mosquitos.' 

This case .illustrates the interpretation of symptoms and their management 
by a very experienced ,c;tation medical officer. 

2. Diagnosis 
The cases were divided among the five available diagnoses as follows:-

Diagnosis Cases 
Anxiety 147 
Lacks confidence 97 
·Hysteria . . 28 
Fatigue syndrome 26 • 
Depression 14 

It will be observed that 78 per cent of the diagnoses were either anxiety 
state or lack of confidence. Both. these terms imply a state of fear, almost 
invariably arising from and related to flying" duties. One distinction between· 
the two in the minds of medical officers appears to be that between fear which 
is beyond volitional control and that which is not. The former is characterised 
as morbid and recognis~d as a medical disability, the latter is regarded as no 
more than the mental distress endured by fit men. A second distinction is that 
provided by .the presence or absence, in association with fear of mental or 
bodily symptoms such as depression, tension, restlessness, irritability compulsive 
feelings, phobias, insomnia, nightmares, tremor, sweating and so o~. Whether 
a medical·officer made the diagnosis lack of confidence or anxiety state seems 
to have depended upon the relative importance given to these two distin
guishing features. It is evident that in the minds of· most medical officers 
the important .question is not whether the man has symptoms apart from fear, 
but whether h1s fear or other symptoms are beyond his control. 
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Among the 97 case~ labelled lack of confidence, there are very few in w nit 
no symptoms of any kind were recorded. The following cases illustrate . 
small group. . ,ug 

Case. 60 : A Sergeant, air gunner, .aged ~1, with 100 hours fiying, was seen t y'es,: 
medl<:~ ofi!.cer at a Heavy C~mvers10n Umt. • He asks to come off fiying, as he states 
that ?Js wife. woul~ leave him if he does not. No worries. No nervous symptoms 
asso~1atei! ~th fiymg. No crashes. No fiying stress. No evidence of nervous 
predlSposttion. A long talk with the object of getting him to change his mind has 
had no res~lt.' The com~nding officer was informed and the case dealt with by 
the executive. ~he !lled~C!l;l officer'i comment was as follows: 'If keen to fly 
would do so desp1te hts w1fe s threat. He must realise that she would not leave him 
if he told her that his duty was to continue.' 

Case 246: A Sergeant, fiight engineer, aged 24, with 30 hours operational flying on 
heavy bo~bers, refused to fly after briefing for a long trip to Germany following 
~everal eas1er targets. ' He never claimed any sort of illness and admitted there 
was n?thing wrong with him.' He had home worries, his wife being ill. There was 
no evtdence of any abnormal instability or excessive timidity. • He is rather the 
flelf-a.ssured type now, although worked up at t.he time of his refusal to fiv.' He 
was dealt with by the executive. · 

In other cases the diagnosis of lack of confidence was apparently made 
because of the absence of any other symptoms except those of fear, though the 
fear was considered beyond the man's control. The following case is an 
example:-

Case 225: A Sergeant, air gunner, aged 27, 120 hours, no operation$, reported to 
the medical officer at a Hea'.Y. Conversion Unit, having experienced an. acute fear 
reaction while fiying. A Hahfax went out of control, the patient had to abandon 
aircraft but at first could not open the turret. He was very afraid. He did not fiy 
for a week ; when he did so he again experienced acute fear in the air. No neurotic: 
predisposition was discovered. The medical officer instituted the following treatment. 
He explained the ml.'.chanism of fear and told the patient that it was natural and 
universal. He admitted him to Station Sick Quarters and gave him nembutal. He 
flew with him and encouraged him while in the air. He then used suggestion on the 
ground and got him crewed up again; At this point l!. further crash 011 the station 
occurred. The patient set out. on a cross-country fiight but had such acute symptoms 
of fear, sweating, trembling and irrationally wanting to abandon aircraft, that the 
trip was abandoned after 10 minutes. The medical officer's comment was "A 
good type who has made every effort to get over it. He might. have been O.K. if 
he bad flown sooner after the mcident, but I doubt if he could make much of ops. 
if crashes are going to shake him like this every time." , He was consequently 
referred for executive disposal without reference to a psychiatrist. -

It is of interest that 21 of the 97 cases with lack of confidence were also 
given another diagnosis, usually anxiety state. An example is Case 195 :

Case 195: A Sergeant, navigator, aged 24, 250 hours, 10-day bombing sorties in 
Mosquitos. His pilot was forced to abandon four sorties because the patient said be 
felt ill and unable to carry on. On one occasion at his O.T.U. when lost in cloud the 
same thing occurred. His symptoms ' varied from trembling and vomiting t.o semi
collapse. He says that everything goes hazy but that the symptoms vary ea.ch time.' 
The only stress he had experienced was on one trip in which an engine cut out over 
enemy territory. The pilot had no difficulty in bringing the aircraft back h~me. No 
neurotic predisposition was discovered. The M.O. saw the patient each time and 
gave him luminal before his trips. He encouraged him and remarks that be had 
" given him four chances." He then considered it unwise to persevere any furth~r 
with the patient, and referred him to the executive for disposal as a case of lack of 
confidence. 

There is no indication in this case of the reason for disposing of the case 
as lack of confidence, but it may be supposed that th~ me<;Ucal officer thought 
that his symptoms were not severe enough to be disabling and could have 
been endured with an effort of will. The case might well, however, have been 
disposed of as an anxiety state by a medical officer with different views and 
illustrates the difficulty in making the distincti".n between lack of confidence 
and neurosis. 



88 

It is shown by Bradford Hill and Williams (Chapter XXII) that whereas 
, .re was generally fairly close agreement between two independent psychiatrists 
' making a diagnosis of anxiety state or hysteria in flying personnel, there 

.,•-only an even chance of agreeing upon the diagnosis lack of confidence, 
"'~..dternative diagnosis being almost invariably anxiety state. In the present 

-series of cases the same difficulty is evident, but the tendency of the medical 
officer as compared with the neuro-psychiatrist is to attach less importance 
to the symptom pattern and more importance to the criterion of volitional 
control. This may well be because the unit medical officer knows that many 
men endure fear with associated symptoms of what the psychiatrist would 
probably call an anxiety state, without disability. The tendency of ,the unit 
medical officer, therefore, when confronted with a state of fear, whether 
associated with other symptoms or not, is to ask himself whether these symptoms 
may not be overcome. It is only when the case fails to respond to treatment 
that he is prepared to regard the man either as suffering from a medical disability 
in the form of an anxiety neurosis, or as having failed to try his best. Among 
the cases kept at full flying by the unit medical officer are some men who might 
have been regarded by the psychiatrist as at least temporarily unfit owing to 
an anxiety state. One of us from his pac;t experience as an infantry medical 
officer has been long convinced that the dividing line between anxiety neurosis 
and normal fear in combatants is artificial and related to circumstance. ,The 
same view has been expressed by Spiegel (1944) writing of his ~xperiences 
as an infantry battalion medical officer in the Tunisian campaign. " It soon 
became apparent ", he sayc;, " that a tense, tremulous soldier was not neces
sarily a psychiatric casualty. He was if we made him one and sent him back, 
but often he was not a casualty simply because he was not permitted to be one. 
(author's italics.) A state of tension and anxiety is so common in the front 
lines that it must be regarded as a normal reaction in this grossly abnormal 
situation. Where ordinary physiological signs of fear end, and where signs of a 
clinical syndrome begin, is often difficult to decide. This is an important 
consideration because not only was some of the gallant and heroic work done 
by men and officers in acute anxiety states, but a considerable amount of the 
ordinary combat accomplishment was performed by ordinary men experiencing 
rather severe anxiety." This statement is the more interesting because it 
is made by a trained psychiatrist. Circumstances for .air crews are of course 
very different from those of the soldier. Exposure to danger is occasional and 
intermittent, opportunity for reporting sick between operations is easy and 
there is always the consideration of which doctor and patient are both aware, 
that even a mild anxiety state may make a man unfit for air crew duties. The 
medical officer cannot press men so hard iP the air as on the ground. Never
thelC$ one fifth of the cases reported in this series were kept at their duties 
despite their fear or anxiety state. The following case is a characteristic example. 

Case 218: A Flying Officer, navigator, aged 24, 300 hours, 17 night bombing sorties 
in Lancasters. Since his third operational sortie the patient had reported to the 
unit medical officer on several occasions. At his first visit he admitted lack of con
fidence for flying and fear that he would let the crew down. Several times after that 
he reported to station Sick Quarters with minor complaints • rather unnecessarily.' 
He also complained of slight air-sickness. His operational tour had been uneventfuL 
The medical officer found him " a sensitive individual who has calculated the odds 
against survival. He is facing up to the task by forcing himself to carry on." He wa.'l 
persistently reassured about his ability to succeed and the medical officer enlisted 
the help of the navigation officer, who used to congratulate the patient on his good 
performances. A frank discussion of fear helped the patient, and the medical officer 
commented: " With persistent encouragement I feel confident he will complete 
his tour of duty." The patient continued to operate and the medical officer's last note 
was " he will complete his tour with encouragement, although if he sustains any 
great stress I fear he will break down." The patient and his crew subsequently 
failed to return from an operation, but the medical officer had sustained him through 
at least 14 sorties. 
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Physical symptoms ~sociated with an anxiety or fear state were 'Je unit 
accepted .as a :part of this syndrome, the diagnosi~ of hysteria being .r.' 
f?r cases m ~hich ~ymptoms yvere produced or mamtained by obvio1.1." b?m_bing 
tlon. The diagnosiS of hystena was recorded in only 10 per cent of ·• dlZzwess 
In several cases in ~hich the .record suggests that this diagnosis n~~Y 0~~~~ ~~ 
been made the medical officer seems to have concluded that motivation >:::. .. 
too near the conscious level to warrant any label other than lack of confidence. 
The following is a characteristic example :-

Case 134 : A Flight Ser~eant, navigato~, aged 26, who had completed five sorties on 
Boston day-bombers Wlthout any specml t¢ress, had the following record : • For 
se~eral ~~ks has complained of poor vision and suggested that he was incapable of 
domg his ]O~. The ophthalmic spe<;ialist finds him :fit for full tl.ying duties. He 
~tates tha~ hiS 11!-other and only surviving brother are invalids. He was reassured 
1n severa~ mtervie~, bu~ after vainly trying to get taken off fiying on account of 
poor eyes1ght, put m a wntten request to the C.O. to be taken off on account of family 
troubles.' The case was dealt with by the executive. 

Comparing this case with others we must conclude that the distinction 
between lack of confidence and hysteria is as difficult for the medical officer 
as that between lack of confidence and anxiety, and is arrived at by practical 
rather than academic considerations. If the man who presents physical symp
toms as an excuse for evading flying duties is ready to abandon them with 
reassurance he is given the more respectable diagnosis of a neurosis. The following 
case for example was diagnosed hysteria :-

Case 12 : A Sergeant, air gunner, aged 23, 252 hours, had done 240 operational 
hours on anti-submarine patrols from Newfoundland on Hudsons without any 
exceptional experiences. This operational flying was said to have been ' unofficial • 
owing to shortage of crews. He was now under training at an O.T.U. for heavy 
bombers. He reported sick with noise in the right ear for two months following a 
mild otitis media, and a story of vomiting after most of his meals for the past fortnight. 
The medical officer found no abnormalities, but discovered that he recently had 
learned that his wife, with whom he had had only a few weeks' married life, had left 
him for another man. He found no evidence of neurotic predisposition, but suspended 
him from flying, pending the report of an aural surgeon, who found no disability. 
With reassurance he returned to full duty. The vomiting ceased. 

This is a characteristic example of a type of patient whom one would not 
expect to reach the neuro-psychiatrist, the man with a tendency to take 
hysterical advantage of minor physical ailments whose path in this direction 
is blocked by prompt and appropriate action on the station. 

Fatigne syndrome and depression were appropriately used and do not need 
special mention here, since they have been dealt with fully in the clinical report 
on neurosis in air crews (Chapter X) and will be discussed later in this report. 

In many cases physical symptoms dominated the piCture, and the patient 
went to see the doctor to obtain relief. The medical officer was usually able to 
recognise the cause, and it is noteworthy that in only 46 cases of the whole 
series (16 per cent) were special clinical inve-.tigations or opinion-., apart from 
those of the neuro-psychiatrist, called for. In many of these 46 cases some 
associated physical disorder, such as a recent head injury or unrelated physical 
defect, furnished sound reason for investigation as in Case 279 :-

Case 279: A Dutch Flying Officer, navigator, radio, aged 31, four night-intruder patrols 
in Mosquitos. All four sorties had been very eventful. On the first he crash-landed and 
was trapped in the aircraft, which had caught fire. On the l~t the atrcraft W:U ba~ly 
damaged by fiak, and he and the pilot baled out. The patient struck the n!(ht ~tde 
of the forehead on landing, had severe headaches, and returned to the station ~n a 
very excited condition. After a week's leave he still had the headaches, compl~~cd 
of weakness of the right eye, and was unable to c~ncentrate on readmg o~ on dm;n~ 
a car for more than 10 minutes. He had be~m subJect to. hea~aches and ey~str~ul 
since school davs: he was considered very htghly strung, mtelhgent and consctenbous. 
The medical officer referred him to an ophthalmologist, who found no a~normality. 
He was then admitted to hospital, where a small stellate fracture 0f the nght frontal 
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It ioone was found, but the neuro-psychiatrist did not think that this altogether 
'·ccounted for his symptoms. He was, therefore, transferred to the R.A.F. Officers' 

.re W~ospital for psychiatric treatment. His squadron commander had great confidence 
makinghim and the prognosis was thought to be excellent. 

~Amly ayeral instances as in Cases 134 and 12 (page 93) the medical officer 
0/--:,Ater~ty used referenoo for a physical examitlation as part of his pc;ychiatric 
'l'fP§-~~l{ement of the case ; but' in one or two cases, as for example Case 55, 

repeated investigation of physical complaints seemed to show a failure to 
.grasp the true situation. 

Case 55: A Pilot Officer, pilot, aged 30, 3,750 hours flying, 3 sorties in day fighters. 
Ex-Instructor. Complained of muzziness in the head and pain in the left ear. 
While fiying' was giddy and deaf in the right ear. This was thought to be due to 
barotrauma, but flying with an instructor showed. that the aural symptoms occurred 
on ascent and the deafness was thought to be spurious. He then complained of 
dyspepsia and pain in the epigastrium. He had had a crash with fire, without injury, 
in 1939, and had baled out successfully in 1940. The M.O. found him 'very keen 
to talk about his symptoms at great length and not at all keen to go on operations.' 
He was referred 3 times to an E.N.T. specialist, was given a decompression test, 
was sent to a medical specialist to have investigated the condition of his alimentary 
tract,' and then, all tests being negative, was sent to a neuro-psychiatrist. The only 
treatment given in the station was phenobarbitone. The M.O. thought the prognosis 
bad. · · 

By contrast to this case it was interesting to observe when studying the 
case notes how the experienced medical officer in dealing with air crew whose 
symptoms were related to the psychological strain of their duties avoided 

- sending them to hospital for anything except confirmation of the psychiatric 
diagnosis. The medical officers who showed in their cards that they had not the
confidence to manage the case alone and who delegated the whole problem 
of treatment and disposal to a neuro-psychiatrist, more often asked for 
investigations by the ophthalmologist, otologist or general physician before 
-doing so. 

3. Causes 
Evidence of psychological stress above the average was recorded in the 

flying experience of 177 men (62 per cent), while stress arising from factors 
unrelated to flying was noted in 84 (30 per cent). Of special interest was the 
frequency with :which the medical officer commented upon acute psychological 
trauma, which had initiated, precipitated, or accentuated the disorder. A 
description of such acute trauma was given in 100 cases (35 per cent). The 
trauma varied in_ its form, severity and time of occurrence, as will be seen by 
reference to case histories. . . . 

Case 129: A Sergeant, air gunner, aged 19, with 75 hours fiying, was involved 
at an O.T.U. in a severe crash on take-off with two 500-lb. bombs on board. He was 
uninjured. The next day two of his friends were killed flying from his station. There
after he developed CO"!ltinuous anxiety in the air with inability to cope with his 
duties. He was subsequently grounded. 

This case is an example of the most usual kind of acute psychological 
trauma. Other exa~ples are Cases 135 (page 84), 26 (page 8~). 275 (page 86), 
225 (page 87). 

A temporary loss of confidence as a result of acute psychological trauma 
may easily infect several members of the same crew. For instance, four cards 
were returned for pilot, navigator, wireless operator and air gunner, all of whom 
were flying in a Catalina aircraft which made a forced landing and rapidly sank. 
nose fir~t, and from which they all had difficulty in making their escape. Two 
complamed of headaches and two of loss of confidence in flying, while three 
returned to full flying duties. Sometimes a man may pass through several 
intensely distressing experiences, and eac~ may give rise to temporary loss of 
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confidence or anxiety, the outcome of which will depend partly on the unit 
medical officer. This was so in Case 79. 

Cas~ 7~: A Flight Sergeant, air gunner, aged 26, 200 hours Jl.ying, 8 night bombing 
sorties m Lancasters, reported to his unit medical officer with headaches dizzines:; 

• and in!oJO~nia. On ~is _first sorti~ with a strange crew the aircraft was badly shot up 
over Ber~. On his e1g_hth sortie both outer engines cut over Munich, an order to 
abandon arrcraft was given and countermanded · the aircraft went on to Corsica 
on 2 engines where it crash-landed, the rear gunn~r being killed. The patient's wife 
and ~other were opposed to him continuing tlying. He was given a rest from flying, 
adm1tted to S1ck Qu;trters, and ~iven nembutal, the medical officer used suggestion 
a~d encouragement, and the Flight Commander was asked to give him some easy 
tnps. He returned to operational flying and the M.O. stated: "Provided no un
toward incid~nts occur he should finish his tour with no further trouble." On the 
15th s~rtie the crew had to abandon aircraft, the rear gunner's parachute was U/S 
so he Jumped clinging to the patient but was unable to maintain his hold when 
the pa.t_'achute opened. Later the patient reported sick with depression and anxiety; 
his mam complaint being of nightmares in which his sister took the place of the 
rear gunner. He was referred to a neuro-psychiatrist, who advised boarding to non
operational flying, The medical officer's comment was: "A man who has tried hard 
to carry on but who is unlikely to resume operations. If he does, l would not expect 
him to complete a tour." 

In nearly a third of the cases in which acute psychological trauma had 
occurred, it was associated with physical injury, especially fractures or burns. 

Throughout the case returns the emphasis was upon danger and fear, in 
contrast to exhaustion and fatigue. Even when fatigue was noted it was often 
associated. with prolonged exposure to the hazards of operational tlving as 
described in Case 284. · 

Case 284.: A Flying Officer, pilot: aged 23, 1,150 hours with 29 heavy bomber 
sorties, complained of fatigue, dizziness, blurring of vision and difficulty in concen
trating on the dials. He had done two day sorties and two night sorties in the 4 
days before reporting sick at the tail end of his tour. He found the day trips par
ticularly trying because of the need to concentrate upon formation flying. He had 
been doing very frequent sorties in the preceding month. He was found to be 
moderately predisposed to neurosis. The unit medical officer admitted him to Sick 
Quarters for 5 days, gave him sedatives, sent him on 10 days sick leave and referred 
him for specialist opinion. He returned to complete his tour. 

F atigu_e was presented as a cause of breakdown in 24 instances. This was 
sometimes the acute fatigue of a short period of intensive operational activity. 
It was more often the end result of many months of sustained flying. This 
was particularly the case in instructors (Case 126) and in flying boats of Coastal 
Command (Case 263). 

Case 126: A Flying Officer, pilot instructor, aged 24, 860 hours, returned from s_ick 
leave after naso-pharyngitis and stated that he was so utterly fed up with instructing 
that he could not bear it any longer and that it was affecting his health. His wo.rk 
involved the repetition of the same routine B.A.T. course every week. The Chief 
Instructor and a neuro-psychiatrist were consulted and recommendations for early 
posting to operations were made. The M.O's. comment was: "He is menta;lly 
stable. I do not think he will get a posting to operations before his tour of instructing 
is ended, but I think he will settle down again." 
Case 263': A Flying Officer, pilot, aged 29, 2,300 ho11rs, 600 on anti-submarine 
offensive patrol in Catalinas, reported sick with a fatigue syndrome after 100 
operational hours on his second .tour. He complained that the horizon blurred at 
take-off and that he could see several images of the horizon. He had had similar 
S}'11lptoms at the end of his first tour. The unit medical o_~cer ga':'e the. cause of h1s 
illness as (1) sorties lasting 14-18 hours; (2) theresponstblhty of his duties as sk1p)'Cr 
witli a crew of 9. No predisposition was discovered and he was admitted to hospttal 
for rest and treatment. He was posted for 3 months to non-operational tlying with 
trips not lasting for longer than 3 hours. 

. An example of a man who developed a fatigue sy?drome as a re~ult of 
intensive :flying without much stress was that of a pilot officer, navtgator, 
aged 28, with 170 hours flying, who had had no leaYe for 31 mm;ths •. and had 
only had one half day off flying in the seven weeks before reportmg stck. He 
retume'l to full flying after a short period of leave. 
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Predisposition to neurosis 
The unit medical officers recognised signs of predisposition to neurosis in 

the man's past history or in that of his family in 130 cases (45 per cent). This 
is a considerably lower proportion than in any sample of cases from neuro
psychiatric specialists, who usually find evidence of predisposition in nearly 
three-quarters of their cases. 

Among the factors responsible for this difference are :-
(a) The medical officers' lack of psychiatric training. , 
(b) The limitations of an interview in the unit. The patients may not 

be so forthright in discussing their personal affairs in close 
proximity to their colleagues and duties. 

(c) The inclusion of some of the more benign cases which do not reach 
the neuro-psychiatrist. 

For these reasons, and because the subject has been dealt with so fully 
in other reports, it need not be pursued here. 

5. Treatment 
The unit medical officer described a constructive form of treatment, 

cal.'lied out by himself on the station in 199 cases (70 per cent). Of the 
remaining 30 per cent of cases where treatment was not attempted, the 
explanation was in many instances to be found in the type of case which had 
presented. For instance 60 per cent of the cases not treated on the station 
had been given a bad or hopeless prognosis by the medical officer, in 30 per 
cent a diagnosis of lack of confidence had been made and the matter referred 
for executive management, and in 38 per cent the man was under training 
and considered unsuitable for air crew duties. The circumstances of many of 
these cases show that treatment on the station would have been inadvisable. 
There were few cases in which the medical officer seemed to have missed the 
opportunity for helping the man while he was still in the unit. 

The kind of treatment which w~s used by unit medical officers varied of 
course with the nature of the psychological disorder and the circumstances in 
which it had occurred. It will be best to give an indication of the broad 
principles which were followed and to illustrate the method employed by case 
histories. The first· consideration which influenced the medical officer's 
approach seemed to be whether the man's symptoms in their nature or 
intensity were worse than those experienced by others who were able to carry 
on with their duties; the second depended upon the man'~ attitude to his 
duties and to his symptoms-whether or not he was prepared to persevere ; 
the third was the kind of man the medical officer judged him to be or the 
amount of predisposition he recognised, and the last was the stage in training 
or in operations which the man had reached. It was evident, of course, that 
all these points were used in judging prognosis, and that the medical officers. 
were consequently influenced in their management of the case by their view of 
its outcome. There is an important result of this attitude, which depends upon 
the medical officer's relation to his squadron. Those who have confidence in 
their ability to sustain the weaker members of the squadron will institute a 
well considered course of treatment, will enlist the co-operation of executive 
officers, and will go to great lengths to save the man from grounding, while 
those medical officers at the other end of the scale, who think it either 
unprofitable or impracticable to adopt such a policy will precipitately refer 
their patients to the nearest neuro-psychiatric specialist with a sigh of relief, an 
echo of which reached us in the card returns. Examples are given in cases 87 
and 191 (page 93). 
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Case 87: A. Sergeant •. air gu~ne~, aged 34, with 145 fiying hours, reported sick 
after thr~e mght bombmg ~rbes m. Lancaster~. and complained of a dread of fiying 
and particularly of operational fiymg, of which he was ashamed of feeling tense 
and ~ervous all day •. and of fits of depress!o~. He has had no special stress, but the 
med1cal offi~r cons1dered the cause of h1s illness to be the commencement of his 
irst op~ra?onal ~ur. Jie was described as having a cyclothymic temperament, 
n~ver sbc~mg at a ]~b .f~r long. He had been in the Merchant Navy and the National 
F1re Servtce befo~e JOmmg the R.A.F. For 13 years, after a.n ulcer on a tonsil in 
1930, he ~ad pers1~ten~ fear ?f cancer of t~e throat. This was largely dissipated by 
e~lanatlon. Havmg mterv1ewed the patient at length and obtained a history of 
h1s pe~sonal ~lnesses and of his past life the following treatment was instituted by 
the umt medical officer. He was admitted to the Station Sick Quarters for 48 hours 
f~r a rest ; he was ~ut to bed and given 3 grs. nembutal that night ; he was also 
g1ven 15 grs. of sodmm bromide three times a dav ; the medical otf1cer ' convinced 
him that .all other crews feel as he does when they first operate, but nevertheless 
they contmue with their job; ' the captain of his aircraft, the squadron commander 
and the gunnery leader were in turn interviewed by the medical officer, who des
cribed to them the defects in the patient's personality and the difficulty he was 

. ~ving in performing his duties. They were asked to encourage him throughout 
his tour as much as was possible. The patient was then sent to duty, continuing 
medical treatment for 48 hours, and having flown again was sent on a short period 
of leave. After this the medical officer made the notes " Encouragement + + 
from myself, the wing commander, flight commander, gunnery leader and the 
captain." He noted that the 4th operational sortie was· successfully completed, and 
considered that the tour would continue successfully although the patient might 
require early screening. Follow-up six months later revealed that the patient had 
continued his tour satisfactorily until on his 22nd sortie his aircraft crashed in 
Sweden and he was killed. 

In contrast to this case, in which a greatly handicapped member of a night 
bomber crew had been sustained from his third sortie until his death in tbe 
22nd sortie, is the following case~ Here with less cause the responsibility for 
treatment was transferred by the unit medical officer to the psychiatrist. 

Case 191 : A Flight Sergeant, bomb aimer, aged 24, 450 hours flying, 30 operational 
hours, engaged in container dropping, complained of insomnia, nightmares, anxiety, 
tremors and fear while fiying. Six months before his aircraft had made an uneventful 
forced landing, he saw an aircraft shot down on his second sortie, and two weeks 
before reporting sick his aircraft had overshot with damage but no injury to the 
crew. He had also sustained psychological stress apart from flying, for a year 
previously his fiancee had married a man who was also operating from the same 
station, and who was reported missing a week before he went sick. He was a well
educated man, without evidence of predisposition. As soon as the patient had reported 
sick the medical officer arranged an interview with the neuro-psychiatrist and the 
patient was admitted to hospital for treatment. Although he had taken no active 
steps to treat the patient on the station, the medical officer thought there was 
" a reasonable chance of recovery in a reasonable type," 

Two hundred and seven of tpe cases (72 per cent) were referred to a neuro
psychiatrist and 47 (16 per cent) were referred for another specialist opinion, 
usually ophthalmic, medical or E.N.T. Forty~one (14 per cent) were 
subsequently admitted to hospital. 

An indication of the form of treatment used on the station is given by .the 
following observations. Of the 199 patients who wer~ treate~ on the ~tation, 
157 (nearly 80 per cent) received psychotherapy, a bnef o?tline .of whtch was 
given ori the cards. In so far as all the patients were mtervtewed by the 
medical officer they all received psychological treatment, but in 80 l?er cent 
a note was made of explanation, persuasi~n, or sug~stion,, usu~ly remforced 
by other methods, such as taking the man mto the atr, sending hu~ on lea'·~ or 
admitting him to sick quarters. ~inety-tw~ (46 per .cent) were gtVen m~dical 
treatment. In most instances th1s was nuld sedat~on,. such as 3 grams ?£ 
nembutal or 10 grains of medinal, ~ut in some .1t mcluded symptomatic 
treatment of a simple kind, such as alkalis for drspepsta, o~ local ~asal treat~ent. 
This symptomat_ic treatment was usually adJmmstered Wtth evtdent knowled:;e 
of its psychologtcal value. · · 

D 
(7flll42) 
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Sixty-fiv:e men (a third of those treated on the station) were given a 
temporary rest from fl~ng, which ranged from 48 hours' leave or a few days 
ground duty on th~ station, to 7 or 10 days' leave, and sometimes an. arrange
ment was made Wlth the squadron commander for temporary rehef from 
particularly hazardous. operati~nal .sorties. I~ 27 instances. (14 pe! ,cent) 
the medical officer adVIsed postmg from the urut to other dubes, particularly 
when the operational tour was nearing its completion-so called ' accelerated 
relief employment'. An example of the kind of case in which this was advised 
is provided by Case 184. 

Case 184: A Warrant Officer, naVigator bomber, aged 22, had Hown 780 hours, 
480 on Leighlight and offensive anti-submarine Liberators, reported sick with 
episodes of depression. He experienced confusion and excitement before an opera
tional sortie, complained of inability to concentrate on his job, when approaching 
land, particularly in bad weather, experienced insomnia and nightmares and found 
that his behaviour was becoming unsociable. The symptoms had been present in 
~d degree for five months and severely for four or five weeks. He had experienced 
considerable Hying stress. On his first tour he was shot into the sea by a U-boat and 
received injuries. He was on his 60th sortie. There was no evidence of neurotic 
predisposition. He was grounded, admitted to Sick Quarters and given I! grs. 
nembutal at night for a week. He was interviewed three times by the medical officer 
who then advised termination of his tour of operational duty with accelerated relief 
employment which consisted of instructional duties at an O.T.U. The recommenda
tion was implemented and the patient recovered. The medical officer commented : 
"I regard this W/0 as a good trier, but one who was unable to complete his second 
tour on account of a weakened response to the stress of his trad~ which had been 
caused by his previous experiences". - · ... 

Sometimes loss .of confidence for operational flying may be overcome when 
some of the leading factors which handicap the man are removed. Two interest
ing examples of a satisfactory outcome from such a temporary loss of confidence · 
which was brought about by treatment helped by a change in the loading 
factors, are given in Cases 261 and 204. 

Case 261 : A Warrant Officer, wireless operator, aged 34, with 1,000 hours, had 
Hown 900 operational hours in Leighlight Liberators on anti-submarine patrol. 
He was referred to the medical officer by his captain for • suspected fear of flying • 
duties because of dwindling keenness and nervousness during landing', The patient 
asked for transfer to Flying Boats. Two years previously he had been in a Sunderland 
which made a forced landing in the sea after anti-aircraft damage over Norway. A 
year previously he sustained an injury in a heavy landing in a Catalina, and he said 
he had a phobia for the cramped accommodation in a Liberator. No evidence of 
predisposition was discov:ered. •He was seen by the medical officer on two occasions, 
and the causes of his symptoms were explained to him. He was encouraged and 
persuaded to return to duty. He was later referred to a neuro-psychiatrist, who made 
a diagnosis of lack of confidence and on his return to his unit from this appointment 
a firm attitude: was adopted towards him after consultation with his wing co~
mander, who returned him to full flying duties with a difierent and senior crew. 
On his first sortie with this new crew. the aircraft developed engine trot1ble and had 
to make an emergency landing at base. The captain immediately changed to another 
aircraft, and while on patrol successfully attacked a U-boat. From that time on 
the patient was confident and enthusiastic for operational Hying in Liberators. 

In this case confidence was restored by success. In the following case 
confidence returned when great domestic anxiety ceased. 

Case 204 : A Flight Sergeant, engineer, aged 32, 500 hours' Hying, 380 operational 
!n o:ffen~ive anti-subma~ne Pll:trol in Catalinas, reported with persistant anxiety 
1n the arr of two months durat10n. He had no symptoms on the ground and simply 
asked to be removed from Hying duties. He had been flying one 18-hour sortie every 
five days for many months. After nine years of marriage his wife deserted him, taking 
his two children. She obstructed divorce proceedings and the patient feared that if he 
were killed his money would revert to his wife and not to his children. The medical 
officer commented that the patient was a very sound type with a good work and 
Service record, and his squadron commander also had a high opinion of him. They 
adopted a s:ympa!hetic attitude to his loss of confidence but, in spite of explanation 
and pers11as10n, hts attttude was unchanzed. He was therefore temporarily grounded; 
a neuro-psychiatrist who sa": him confirmed the good impression but could find no 
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eviden~ of. neurosis, ~nd advised executive disposal with a strong medicai recom
mendation m the man s favo':lr· In ~he meantime the divorce was agreed to and was 
to. have been completed satisfactorily for the patient within a few months. The 
Fhght Sergeant promptly asked to return to operational flying and the medical 
officer gave him a ~ood p~ognosis on the grounds that he was "a good type, he had 
h~ s;,vere domestw amuety for two years and he had had intensive operational 
ftymg • He returned successfully to operational flying. 

It might well be a;gued that in some cases it would be more profitable'to 
~emov~ a man f~om flymg rather than seek to sustain a weak member of a crew 
111 duties for which h;e shows unsuitability. Case ~5 seems to be an example of 
sue~ a case, where mtsplaced encouragement was given to an unsuitable member 
of atr crew. 

Case 15 : A Flying Officer, air-gunner, aged 35, with 100 hours' flying, was seen 
at .a ~yY bomber O.T.U. complaining of vague pain in his right ear, backache, 
pam m hlS left caH and poor sleep. The history showed that he was a slightly unstable 
type, who vol~~;nteer~ ~or air crew because he wa.S on a pansy job (Catering Officer). 
After.completmg trammg at a Sunderland O.T.U. he complained of backache, was 
subm1tted as a case of Jack of moral fibre, but subsequently granted his request to 
convert to medium bombers. Instead he found himself at a heavy bomber O.T.U. 
The medical officer treated him with reassurance, sedatives, ard local treatment 
to his ear and kept him at duty. The note under prognosis was " Has been posted to 
a Conversion Unit now. Apparently the captain of the crew expressed dissatisfaction 
with him before they left. I think the prognosis is poor in this case, and doubt if he 
:will ever become operational ". 

So far, in discussing treatment, it has been assumed that fear has been the 
important factor in the aetiology, but the management of the few cases in 
which the illness had been mainly caused by fatigue may be rather different. 
Here the course adopted, depending upon the severity of the symptoms, was to 
advise temporary grounding as in Case 18 (page 85),leave as in Case 284 (page 
91) or a period of non-operational flying as in Case 263 (page 91). 

In order to complete an account of the forms of treatment, the methods 
used in cases where symptoms were slight, but where the man professed himself 
unable to continue operational flying should be mentioned. Here the medical 
officer may recognise the lack of confidence as being a temporary affair, 
perhaps the result of a recent unpleasant episode and may persuade the man 
to reconsider his decision. Som,etimes, too, the medical officer may recognise 
sources of anxiety unconnected with flying duties. Case 204 (page 94) is a 
good example of this. 

In some instructors, who had been employed on non..Qperational duties for 
long periods, posting to operations comes as a rude shock. Morale may be 
deviated away from offensive flying, and it is the un~t medical officer's duty 
to attempt to give the man a correct orientation to his duties (Case 264). 

Case 264 : A Flight Lieutenant, pilot, aged 32, I ,500 hours, mainly instructing, 
was posted to a Photographic Reconnaissance O.T.U. He ~te 3: letter ~ his 
rommanding officer stating that he was 32, and that the Bnt1sh cltmate dtd not 
agree with him, that he felt tired at the end of his training flights and that he could 
be of more use in a non-operational job, especially as a younger man would do opera
tional trips better. He had previously compl~ned of p3:in in the groins~ for wh~ch 
no cause could be found but he was unduly worned about 1t. He had been mstructmg 
on Tiger Moths for tllree years before transfer to Mosquitos. The medical officer 
said : " He was happy in his rather nice ic;>b in.structing~ an.~ it comes as ra~her a 
shock that he is e:~~.1Jected now to do operations m Mosqmtos : He was constd.e~ed 
predisposed to neurosis. At in~ervi~w he was f~und ~o be qm~ well .. The posltt?n 
was explained to him and the 1mphcabons of hlS attltude to ~ts dut.les m~de qu1te 
dear. He was then referred to his Chief Instructor for a stm~ar tnterVlew.. He 
consequently withdrew hi.s appli~ti~n to be removed fro~ or,erabons and conttn~ed 
willingly. The unit medtcal officers final comme~t was . He had t>e;en tra~mg 
so long that }le had lost sight of the fact that he mtght have to do operation~! ftymg. 
He should do well with encouragement and occas10nal reassurance about hts health 
over which he worries unduly". 

(76642) 
02 
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6. Results of treatment 
The outcome of treatment on the stations may be judged from the 127 

cases in which a final disposition had been made after treatment was complete : 
54 of these (42 per cent) returned to full flying and 7 (5 per cent) to limited 
flying·; 26 (20 per cent) were grounded; 39 (31 per cent) ~eferred for e~ecutive 
disposal. The final outcome of treatme!lt in all the ~a;;es 1S unknown smce the 
final disposal has not yet been made m the remammg 72 cases. It seems, 
however, that nearly a half of the cases treated on the station return to flying 
duties, compared with a third of the cases interviewed by a neuro-psychiatrist 
(Chapter XI). 

7. . Prognosis and disposal 
An opinion on the Ultimate prognosis for flying duties was given by the 

medical officer in 259 cases, as follows :-
No. Percentage 

Good prognosis 76 29 
Doubtful prognosis .. ' 50 20 
Bad prognosis 92 35 
Hopeless prognosis . . 41 16 

It will be seen· that in half the cases little hope was entertained of 
continued efficiency. The prognosis was considered to be better when a neurosis 
was diagnosed, a bad or hopeless prognosis being given in 65 per cent of those 
considered to be lacking in confidence. The disp<;)sal of the patients followed 
the prognosis for flying very closely, so that considering the patients who had 
been given a final disposal, 92 per cent with a good prognosis, 78 per cent 
with a doubtful prognosis, 29 per cent with a bad prognosis, and none of those 
with a hopeless prognosis returned to flying duties. 

So far the disposals of the men treated on the station have been given, and 
(in the preceding paragraph) the disposals of those in whom the prognosis was 
good or bad. Information on the final disposal was available at the time of 
writing in 200 instances :- · 

Full flying · .. 
Limited flying 
Executive 
Grounded 
Invalided. . . 

Cases 
70 

7 
63 
59 
1 

Percentage 
35·0 
3·5 

31·5 
20·5 
0·5 

Reference to Chapter' XI shows that these figures are almost identical 
with those for all cases referred to neuro-psychiatrists in the preceding year. 
As the great majority of the cases here reported were referred to the neuro
psychiatrist after seeing the unit medical officer, it is evident that the 
psychiatrist must have influenced disposal. In this connection it is to be 
obs~rved that out of 286 members of air crews seen by medical officers on the 
st~h?n, 207 _(nearly three-quarters) had been referred to a neuro-psychiatrist 

- Withm a penod of seven months from the commencement of the card return 
by medical officers. Of the 97 cases labelled lack of confidence, only 59 (60 per 
cent) were referred for a neuro-psychiatric opinion, for -in these cases the 
station authorities, medical and executive, are urged to handle the matter with 
the g!ea~est ~~pedition, a~d ther~ is ?pportunity later for obtaining a 
psych~atnc opm10~ before disposal .1s dec1ded. Thus, of the remaining cases 

_ m whtch the medical officer recogrused the presence of psychological illness, 
he referred more than three-quarters to the neuro-psychiatrist. The main 
reasons for reference s~m to have been a bad prognosis with need for medical 
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~sposa~ ; failur~ of tr~atment on the station ; or the wish for expert backing 
~ ~aking the diagnosts of anxiety rather than lack of confidence. As already 
mdicated there were some cases in which reference- to the neuro-psychiatrist 
appears _to have been premature or unnecessary. The results of treatment on 
the station on the whole were good and in the hands of some medical officers 
were e.xc~lle~t, and this investigation supports the view that cases of early 
neurosts m a1r crew should be handled in the first place by the unit medical 
officer rather than referred for specialist treatment. · 

8. Instructions to Medical Ofticers on disposal of cases 
(Appendix to FPRC 412(k)) 

(a) At the direction of the D.G.M.S. an investigation is being carried out 
into the number and types of cases of psychological disorder in flying personnel 
seen by medical officers on stations, and their disposal. Medical officers will 
co-operate by providing data fro~ the date indicated by Senior Medical Officer, 
Group, until further notice, upon all flying personnel seen by them for complaints 
which have no physical bases, or who having no physical disability, state that 
they feel unable to carry on with flying duties. All cases of neurosis, and all 
men lacking confidence will be included in the survey, and it is essential that a 
return should be made for every case however trivial or transient the 
disturbance may be. The individuals concerned should not be allowed to know 
that the information is being recorded. . The information received from medical 
officers wiU be treated as confidential and wiU be used for research purposes only. 

(b) The case return is simple-merely filling in one of the enclosed cards 
according to the instructions given below. The card will be initiated by the 
medical officer when the case is first seen by him and will be completed and 
returned, under confidential cover, through Station Sick Quarters to the S.M.O. 
Group twenty-one days later, irrespective of the date of disposal. If after 
twenty-one days the disposal (vide instructions below) is altered or has been 
delayed a fresh card will be initiated-headed "2nd Card "-aJ;J.d rendered 
at the earliest possible date. The S.M.O. Group, who is responsible to Command 
for the efficiency of the scheme, will forward the card forthwith to the Central 
Registry of Psychological Disorders in Flying Personnel. • 

In 1illing in the cards the following points should be noted :-
File No Leave blank. 
Air crew category , • i.e., pilot, bomb aimer, navigator, etc.-not to .be 

confused with duties. 
Duties • . i.e., instructor, UfT, night bomber, day bomber, 

day fighter, fighter-bomber, night fighter, ooa.stal 
boats, G.R., bomber, torpedo-bomber, bomber 
anti-sub, air/sea rescue, Met., P.R.U .• etc. 

Diagnosis . , The psychiatric diagnoses have been limit.ed to 
the four most important. Delete those non-applicable, 
FatigtU syndro~ should be rese~d fo~ cases 
in which sensation of mental or bod1ly fatigue or 
undue fatiguability are outstanding complaints. 
It is synonymous with fleurasthetsia. If more 
than one reaction type is present they sh?uld ~ 
numbered in order of importance. (If a dlllgnosls 
cannot be made, delete all and give an outline of 
the case under Symptoms.) 

Main symptoms . . A very few words with an indication of the duration 
of the disorder. 

Main causes , . . . Flyitsg.-An outline of the hazards or fatigue he 
. has experienced over and above the average to be 

expected in the number of hours fiown. 
Xo11-jlyit~g.-Worrics about home, health, money,etc. 

l>S 
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Predisposition to neurosis .. Any history of nervous or mental illness in the 
patient or his family, or of excessive timidity or 
instability in civil life which comes to light in the 
interview, and which may give you the impression 
that he is temperamentally unsuited for his duties. 
Do not ask questions about family Of' past history 
which might upset the patient Of' impair his confidence 
in himself. 

Treatment 

Disposal 

. Name ROBINSON, J; C. 
, ;Rank . F/0 

No. 938251 
'Aircrew Pilot 
CategOf'y 
Ace. 25 

Main symptoms .. 
.. . 

Main causes .. .. 
.. ,t,,;{, 

.. t '~ •• • ' 

··~ ~, •' 

Predisp'Osition .. .. 

Treatment .. .. 
'· 

Disposal .. .. . .. 
. " 

Prognosis and commenl 

A note of the methods you used, e.g., explanation 
of symptoms, encouragement, persuasion, whether 
one interview or more, rest from flying or operations, 
sedatives, leave, early termination of tour. 

Should indicate what happened to the man after 
treatment by the medical officer, e.g.·:-:- . , .. 

(a) returned to full flying after treatment' 9n tbe 
station. · · · ' 

(b) referred to S/Ldr .•....... , Neuro-psychiatrist; 
(c) seen by commanding officer and returned to 

full fiymg. 
(d) seen by commanding officer and dealt with as 

case of lack of confidence under S.7 letter. 

Specimen Card 

(front) 

' 
Unit 15 SquaQron 
Station Mere 
T,otal hrs. 450 
op. hrs. 
Of' SOJ'ties 27 sorties 
Aircraft Lanes. 
Duties Night bomber . 

-

.File No . 
M.O. SfLdr. Bloggs 
Diagnosis Anxiety 

Depression 
Fatigue· · 

' 

syndrome· 
Hysterja 
Lacking · 

confidence 

Sleepless and dreaming of flying • 
Depressed and anxious about his home life. 
Losing weight-,-solitary in mess • 
Asks to come off flying . 

I 

Flying Had two difficult trips in one of . which 
Rear A/G killed, and back on 3 engines to 
crash land at base . 

Non-Flying Wife pregnant. 

(reverse) 

Nil discovered, but strikes me as always having had to 
drive himself to the job. · 

Seen twice-gi_ven nembutal ~r. ill. and a night in 
S.S.Q. second time. Long talk m wh1ch he said he was 
afraid. Told his W/Cdr. about him. 

To duty for posting to O.T.U. 

Likely to ~ke a good instructor and do a second tour. 
An average good type who had a little difficulty in 
staying the course. 

.. 
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CHAPTER VIII 

THE JI'O'MAN RESPONSE TO FLYING STRESS

by 

Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P. 

December, 1943 

LECTURE I :NEUROSIS IN FLYING PERSO~ 

Historical 
- When Dr. James Birley (1920a) gave the Goulstonian Lectures twenty

three years ago on Medical Science and Aviation he described in words which 
have lost none of their freshness and vigour the picture of what he called flying 

. stress, and because this term has been widely employed I shall begin by explain
ing the sense in which Birley used it and the change of meaning that has since 
taken place. Birley and his colleagues were confronted with the twofold· 
problem of studying, first, the unknown factors of stress to which the airman 
was exposed, and, secondly, the effects of this stress upon the human organism. 
Unfortunatley, as so often happens in the study of functional disorder, the 
distinction between causes and symptoms was in the ehd ignored, and ' flying 
stress,' which was appropriately coined for the load which the airman had to 
carry, was later used to describe the state of ill-health which resulted when this 
load was too heavy. Flying stress, in fact, became a clinical diagnosis. 

The implication that the occupation of flying had resulted in a new disease 
found ready acceptance not only because the occupation was so new and so 
dramatic but because there seemed evidence that lack of oxygen, which at that 
time was inevitable in high flying and unknown in any ,other occupation, 
could cause functional nervous disorder of a widespread and long-lasting kind. 
It was certain, at any rate, that a person actually suffering from anoxia showed 
psychological disorder as well as other symptoms. It was assumed that 
repeated exposure to anoxia might lead to persistent effects of the same 
kind. Thus Flack (1920), who was one of tlie pioneers in aviation medicine, 
attributed nervousness, insomnia, lack of confidence, and disinclination to fly 
to this cause. Birley (1920b) soon became suspicious of this opinion, for he 
observed these symptoms in men who had not flown at high altitudes. He 
suggested that the cause in these cases was occupational fatigue. The position 
of flying stress as an occupational disease' was thus upheld. Later, however, 
he noted that the same symptoms might be seen in men who had neither flown 
at high altitudes nor flown long enough to suffer from cumulative fatigue. He 
observed that in this-group there was often a family or personal history of 
neuropathy, and suggested that here there was temperamental unfitness 
"which," he said, " lies largely in an undue susceptibility to mental shock, 
to which these individuals react primarily by various mentai and psychical 
pheno~ena and secondarily by various alt.erations in their physical state." 

How far this last observation has been confirmed and extended during the 
:present war I shall hope to show. I ~ay anticipate now by saying that there 
IS no more warrant for the use of jlymg stress as a term of clinical diagnosis 
than ~here was for ~hell-shoe~ w~ic~, it was a.greed by the War Office 
Comm1ttee (1922) appmnted to mqmre mto the subJect, was wholly misleading, 

• .Based upon the Dunham Lectures at Harvard University, March, 1943, and the 
Crooman Lectures before the Royal College of Physicians of London May 1943 Reprinted 
from the British Medical journal, Decembet' 4 and December 11, 1943,' Vol. ii, 703. and 740. 



• __ _c<lhe disorders hitherto 
, 9"'.( the recognized medical terms 

~·~ ·---o-;-- ·~ .tl ""i. the use of flying stress as a 
af...tJ. phys1cal k lea er terms such as aeroneurosis 
and awawl~.r...v.J..., inj upon error, and might well-as 
shell-sll~Jcdtd-have u~;;.,~n! of the cases, ale. Flying stress should be used 
only t? denote the load wh1cha1t cre:W:. 1t, not; arry. For the ill effects which rna y 
result msome persons from overloading, tei.'tl'rsof ordinary clinical usage will suffice. 

2. Scope and methods of present investigation 
In our study of functional nervous disorder in flying personnel during the 

present. w~ .we began with certain ~dvantages. Before long the apparatus 
for mamtammg oxygen supply at he1ghts had been so perfected that it was 
usually possible to exclude anoxia as a casual factor unless there was evidence 
that the apparatus had not been properly used or had gone wrong. Our view 
of the neuroses also was broader and deeper than had been possible 25 years 
ago. Our approach to the problem rested upon the belief that the symptom 
pattern or reaction type of a neurosis cannot be related to any single cause
that an anxiety state, for example, may have as its main cause emotional 
conflict, infecti~n. or exhaustion; and that, standing between environmental 
stress and symptom pattern, individual constitution is all-important. 

At the direction of Air Marshal Sir Harold Whittingham, Directof·General 
of Medical Services, for some time all cases of neurosis in flying personnel have 
been analysed on the basis of data collected by the neuro-psychiatric specialists 
of 'the Royal Air Force. The inquiry was restricted to cases seen by the 
specialists, with the knowledge that this would exclude some of the milder 
cases ; but the restriction was necessary to obtain data of consistent value, and . 
it is certain that almost all flying personnel in this country and in the Middle 
East in whom there was any question of unfitness for full duty on account of 
functional nervous disorder were seen by the specialists, and are included in 
this investigation. The specialist fills in a card for every case seen, sending 
it to a central registry, where the data are extracted. The information recorded 
in addition to the particulars of the man's service, flying hours, and tactical 
duties includes the reaction type of the illness and the main casual factors. 
Three further questions are set. One is concerned with flying, and is in two 
parts. First : has the illness arisen from flying duties, and, if so, what were the 
incidents responsible? Second: what was the weight of flying stress to which 
the patient had been subjected? Our instructions -on th~ point are that the 
assessment of flying stress as nil, slight, moderate, severe, or exceptional should 
be made in relation to the average load carried by healthy persons in this 
occupation. The problem was not whether the man in question had had to 
carry more than he could manage, but whether the load had been greater than 
that which the ordinary man could take. The next question asks for an 
estimate of non-flying stress-for example, do?lestic wot;ies-as nil, ";lode~~e. 
or severe with relevant data. The last reqmres an estimate of predtsposJtJon 
to functi~nal nervous disorder as nil, moderate, or severe, again with supporting 
data if the assessment is positive. The agreed criterion for severe predi~position 
is that the specialist considers that if he had seen the man as a cand1date for 
flying he would have advised rejection. A few case summaries will illustrate 
the nature of the material collected. 

3. Cases illustrative o! predisposition and stress 
Case 1 : Sgt. X., pilot, aged 23. flying hours 190, operational hours nil. His father 
had suffered from an obsessional neurosis, and he himself had been away from school 
for six months at the age of 9 owing to what he described aa " a mania for tapping 
things and screwing his eyes up." He always tended to v.'Orry unduly over small 



things. He had no c.. 
when he began :flying Hudsl. 
He could think of nothing elst 
straightfomtd example of an c 
been accepted for air crew ha' .., o.~uties 
had contributed to the breakdt ... 1 mg stress was also 
nil. Predisposition was severe. 

Case 2: Fl. Lt. Y., D.F.C., pilL'~' _SY.r'...W,tying hours 600, operational hours 120 in 
day bombers (25 sorties).-This uJJ.lcer presented with headache, insomnia, anxiety, 
depression, and loss of confidence for :flying. There was no evidence of neurotic 
predisposition. He had gone through an operational tour with distinction at a time 
when casualties were heavy. He then married and had been flying on instructional 
duties for a year. His symptoms developed when he himself was unftt (a fortnight 
convalescent from appendicectomy) and his child died suddenly. The neurosis 
(anxiety and depression) was not considered attributable to fl.ying duties. He was 
a man who had been submitted to a t'light degree of flying stress. Predisposition 
was nil, non-flying stress severe, I 
Case 3: P/0 Z., G.M., pilot, aged 27, flying hours 240, operational hours on day 
bombers 100. This officer had since childhood been unduly sensitive to slights, easily 
depressed, and lacking in confidence. His squadron suffered heavy casualties, and 
eventually he was wounded in the leg on a sortie over the North Sea. He flew his 
damaged aircraft home, but it blew up on landing. He won the George Medal for 
pulling his air gunner out of the blazing wreckage. After two months in hospital 
he was physically fit to fly, but was .tense, anxious, c;J.epressed and self-reproachful. 
The illness here was clearly attributable to flying duties. Flying stress was rated 
as severe. Predisposition was moderate, non-flying stress nil. 

Case 2 is representative of a group in which the .neurosis, though resulting 
in incapacity for flying duties, was due to causes unrelated to flying. Excluding 
this group and confining our attention to neuroses which have arisen from flying 
duties, we have asked ourselves among other questions what are the important 
factors in causation, how the neurosis develops, and what are the commonest 
reaction types. With this purpose the data recorded on a consecutive series of 
2,000 cases have been analysed, and as a separate investigation representative 
l)tation and squadron commanders as well as medical officers in the Training 
and home-based operational commands have been interviewed hy Squadron 
Leader Denis Williams and myself and asked these two questions: "What are 
the things which get men down ? " and " How do you know when a man has 
.had enough?" It was hoped that this inquiry, systematically developed, 
would give us a better idea both of causes and of early symptoms than can be 
obtained from the evidence of men who have developed a neurosis. Actually 
it did more than this, for many of the 200 flying personnel interviewed volun
teered accounts of their own reactions to stress. Such introspective material 
furnished by distinguished officers of great experience has been a valuable 
addition to our knowledge. The records of cases of neurosis seen personally 
have provided an additional source of information. Some of the conclusions 
reached by these means will be briefly presented. 

Distribution and causes o! neurosis 
There has been no difficulty in the classification of cases under the ordinary 

clinical headings. Anxiety states occurred in 79 per cent of the cases, depressive 
states in 9 per cent, and hysteria in 13 per cent; mixed forms were not in
frequent-hysteria, for example, being often grafted upon an anxiety state. 
Our tables, which cannot for Service reasons be published now, show that the 
incidence of neurosis in different tactical duties varies directly with the.amount 
of hazard encountered, as measured by the casualty rates. It is thus lowest in 
Flying Trainir.g Command, highest in night bombers. In duties which involve 
long trips with reJatively little hazard the incidence of neurosis is low, suggesting 
that emotional tension is a more important factor than physical or skill fatigue. 
That skill fatigue is probably an operative factor is shown by a rather higher 
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' incidence in pilots than in all other members of air crew taken together ; but 
the highest for a specific duty is among rear gunners of heavy bombers, where 
skill fatigue is negligible but emotional tension high. Although causal factors 
of a physical kind have been systematically inquired for-exhaustion, air 
sickness, altitude effects, cold, physical injury, and illness-they have been 
recorded in less than a third of the cases, and then generally as subsidiary 
factors. Altitude and cold were in fact not recorded in any case. By contrast, 
psychological factors have been present in 99 per cent of the cases. 

We have found plenty of evidence to support Birley's suggestion that 
temperamental unfitness for the job was an important causal factor. More 
than two-thirds of our cases show what he referred to as a family· or personal 
history of neuropathy, which in this investigation we have called predisposition 
to neurosis. These men are vulnerable to stress, and the severely predisposed 
often break down over flying duties without being exposed to any flying stress 
as judged by average experience. At the other extreme stress may be severe 
enough to cause a breakdown in men with no predisposition. In the inter
mediate group the inverse relationship between flying stress and predisposition 
is striking, so that it can be stated that the more flying stress a man has ex
perienced before breaking down the less evidence of predisposition will be found 
in his history. 

Percentages of patients with varying predisposition exposed to differing degrees of stress 

Predisposition No. 
Flying stress Non-flying stress 

Nil Slight Mod. Sev. Exc. Nil Mild Sev. 
-- ·--------

Nil .. .. 604 18 27 33 20 2 62 34 4 
Moderate .. 1,173 30 30 28 11 1 64 33 3 
Severe .. 423 47 32 15 6 0 64 33 3 

This table shows that non-flying stress is almost indentical in the three groups, and 
that it is the flying stress which is responsible for the reciprocal relationship between stress 
and predisposition, since it falls steadily as predisposition increases in the three groups. 

As would be expected, the amount of flying stress rises steadily with 
the number of hours flown, and especially with the number of operational 
hours. Corresponding with this, our figures show that the more flying 
experience, and especially the more operational experience, a man has had 
before breaking down the less likely we are . to find predisposition. In 
fact, the severely predisposed individuals tend to break down relatively early 
in their flying career, leaving those with less or with no predispo~ition either to 
succeed or to break down later as the result of greater experience and greater 
stress. 

Among the cases in which the neurosis was mainly attributable to flying 
duties, factors included under non-flying stress had contributed in 36 per cent 
These factors might of course be physical or psychological, but were in fact 
almost always the latter and usually arose from domestic anxiety. In this 
connexion it has been of interest to observe that the incidence of non-flying 
stress is higher in married than in single men, and that among operational air 
crew it has been highest in the Middle East Command, doubtless owing to the 
anxieties inseparable from prolonged service abroad. 

In our assessments of predisposition we have been guided by the principles 
of general clinical experience and by the special experience of flying personnel 



who have broken down. The importance of family and personal history in 
relation to the risk of neurosis under conditions of active service has received 
attention in papers published during the present war by Curran and Mallinson 
(1940), Hadfield (1942), Love (1942), and. Coo~er and Sinclair ~1942). Gillespie 
(1942) has empha,;;ized. t~e. frequency m childh~ of a .history of specific 
tendencies indicatmg tumdity and lack. of aggress1veness m flymg personnel 
who have developed neurosis under the .stra.ia of flying duties, and our joint 
experience has. c~mfirmed the v:alue of. his ob~erv~t10ns. As ru.;t exam~le~ ~he 
avoidance of divmg by a practised sWlilliller 1s eVldence of a kind of t11n1d1ty 
often found in the past history of those with neurosis. The validation, by 
follow-up, of the prognostic value of such !raits _is l~ely to. be .of practical value 
for selection. We do not know yet what 1s therr distnbutwn among those who 
succeed. We have nevertheless some ground for belief in the practical v.alue 
of our criteria, for the investigation of unselected air crew by the same methods 
and by several observers working independently has shown the incidence of 
predisposition to be four and a half times lower than among those who have 
broken down. 

The quantitative assessment of the abstraction flying stress proved less 
difficult than was anticipated. Its success is shown by the striking unifonnity 
Qf the percentage of cases recorded as exposed to the different degrees of stress 
in the various operational commands, and the consistency of assessments made 
independently on the same case by different observers. The specialists had, 
of course, already had considerable experience of Service flying conditions when 
the investigation began. 

5. Fear as ·an element of flying stress 
Evidence has already been presented for the conclusion that the most 

important element of flying stress as a cause of neurosis is exposure to danger. 
This is confirmed by analysis of the psychological causes which were held 
responsible in 99 per cent of the cases of the series under review ; for the story 
in most of them is that of a persistent state of fear resulting from either excessive 
stimulation of this emotion in men witpout predisposition to neurosis or from a 
lesser stimulus in the predisposed. This, again, simply confirms previous 
observation in other combatants (Mapother, 1935 ; Dillon, 1940 ; Love, 1942 ; · 
Cooper and Sinclair, 1942). It is evident, therefore, that in the prevention of 
neurosis in flying personnel serious consideration should be given to the subject 
of fear. 

Fear is a state of feeling which is only strictly ascertainable by intro
spection, though it is often associated with behaviour indicating a tendency 
towards flight and with bodily disturbances which have been extensively 
studied by physiologists. The objective study of fear can never take us to the 
heart of the problem, but studies of the reactions of young children to situations 
of a kind which excite fear in adults are of value in tracing the origins of the fear 
response. The observations of Valentine (1942) are of especial interest. It 
appea:s that there are innate .trigg~r mechanisms which provide for a constant 
behavwur response to. certam strmulus patterns. These triggers, however, 
are not all present at brrth. Most of them mature later. For example, a fear 
response to the dark was not- observed by Valentine before the age of two, 
but was of common occurrence at later ages. There is ·considerable indi
vi~al ~ariation in the number and selective response of these innate responses. 
One child, for example, may show fear responses to fewer fear situations than 
the average; another may show more than the normal sensitiveness to a 

. particular type of situation, such as a moving animal. This last observation 
is of especial interest in connexion with the specific irrational fears or phobias 
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o~ a~ults, which may be associated with relative fearlessness in other 
direcbo~ an~ appear in some cases to be inherited. Granted these trigger 
mech~ms •. 1t may be argued tha~ .fear responses to more complex situations 
are built up m the ~anner of c~ndiboned reflexes. This hypothesis leaves out 
of account th.e questl~n of th.e e~.lStence, as a part of the original trigger response, ' 
of the .effective quality which lS fear. Valentine's critical comment deserves 
quotation. "Vl(e can," he says, "oQJy distinguish these responses from mere 
refl~xes by ~a:ymg that they ~re at .least the first of a series of responses 
whic~ •. remammg and developmg Wlthin a corresponding series of external 
conditions, are eventually known by adults to be accompanied by the 
emotion of fear." 

The ~xperimental obse~vation of fear in animals is obviously fraught with 
greater difficulty, for there lS never the opportunity of establishing the associa· 
!ion. of b~haviom.: with feeling. Nevertheless, as Bard (1939) remarks, we are 
Jn;;ti!ied m asserting that a dog or a cat is displaying rage or fear without com· 

· ~tt.tm& ourselves to the determination of its subjective state. Accepting this 
llffiltabon, y;e may take note of the spontaneo~s disJ?lay of fear following experi· 
mental les10n of the hypothalamus. Here 1s eVIdence suggesting that the 
affective state of fear may exist independently of any perception or idea of 
danger. There is clinical evidence to support this. In some cases of affective 
disorder the patient's complaint is that he feels afraid though there is nothing 
either in fact or in imagination which should cause· this feeling. There is 
suggestion here of a central mechanism for the generation of affect, which under 
certain abnormal conditions may result in a fear state arising or persisting with
out activation by the stimuli which normally excite it. 

The observation of bodily changes such as pulse rate or sweating is of 
little value in ascertaining the presence of fear, for they are common to other 
emotions. Physiologists in their analysis of these bodily changes have empha
sized their value as preparation for adequate response to danger. Less 
attention has been paid to the psychological value of fear. It is nevertheless 
widely recognized that fear, within limits, is not only a natural but a healthy 
emotion, stimulating attention, sharpening judgment, and evoking maximal 
effort. I have frequently heard the opinion from distinguished pilots that 
fear in due measure may be a vital asset in reacting to an emergency, whether 
in flying or in combat, ~nd that the absence of fear in a situation of this kind 
may be fatal to success. · 

Fear of course is often felt in the absence of actual danger. The most 
familiar example is anticipatory fear, or apprehension, either of real or of 
imaginary dangers. This, again within certain limits, may be valuable. AJJ. 
experienced squadron commander told me that he liked a man to have enough 
imagination to fear the worst and hope for the best. Thus he would set ~orth 
on his operational sortie prepared for every hazard, and would be more hkely 
both to succeed and to survive than the more phlegmatic types. Incidentally, 
he added that this kind of man, though he was most likely to give good opera
tional service, was most likely to suffer from the effects of stress. · Anoth~r 
common and interesting example of fear in the absence of actual danger ts 
that which after danger is past, may be experienced by an imaginative person 
when he r~flects upon a narrow escape. S:ere it seems tha~ the magnitude 
of the impending disaster has b~en such, or tts pa_ssage so ~wtft, that f';lll per
ception is delayed. The more tlme and opportumty there ts for reflection the 
greater the tendency to the development o.f this dela)_'ed .fear reaction. Th~s 
the man who has been hurt in a flying acctdent and bes tdle rna¥ be at a ~ts~ 
advantage by comparison with his comrade who after t~e same acctdent remams 
on duty, his mind occupied with other matters. This does not mean that 
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retrospective fear ~ inappropriate or unhealthy .. ~ the contraxr. it ~ay 
be of value in pointing expenence. , '_fhe fighter pilot if ~e ~as the ~g~t ~p~t 
gains in value from a narrow escape m combat. Fear w1thin certam limits IS 
a stimulus ; only when it exceeds these limits is it a weakness. 

· The presence ?f f~ar afte~ danger is past i~ not always to. be ex~inc;d by 
reflection and rununatlon, for 1t may be recogruzed by the subJect as mational. 
Mosso (1896) observed th.is po~nt. Af~er !1- ~ear response whi~h ha;s been due ~o . 
misinterpretation. of a s1tuatlon the mdiVldual discovers his 101stake and IS 

glad; yet the 'perturbation and oppression do not at once subside. but continue 
to annoy for some time. They are like the continued vibration of a cord that 
has been shaken-like the echo of a sound reverberating in the nervous fibres 
and slowly dying away'. This tendency for fear to perseverate may be 
observed in many persons if the stimulus has been violent ; but in relation to 
stimuli of average intensity it is remarkable in certain individuals, suggesting 
an innate propensity to react in this manner. 

I have referred to the value of fear as a stimulus within certain limits. 
It is necessary now to define these limits. They are set by standards deter
mined not only by the needs of the individual but also by those of his social 
unit, For both these needs it is essential that emotions other than fear should 
have. free play-anger and loyalty, for example. It is· when fear dominates 
the mind to the exclusion of other emotions that it becomes harmfuL " The ' 
phenomena of fear, which may be useful in lesser degrees. become morbid and 
fatal to the organism as soon as they exceed a certain limit ~ for this reason fear 
must be looked upon as a disease " (Mosso). For the combatant group. whether 
air crew, ship's company, or platoon, fear in excess is of course a deadly disease 
~so much so, that during the last war it must be camouflaged and talled 
" wind up". The ancients alsa felt it necessary to disarm fear, and used their 
conventional method of appeasement. Alexander of Macedon offered up 
sacrifices to Fear before he went into battle. In Naples there are two Roman 
medals, one of which bears the impression o.f a terrified woman, the other of a 
man with hair on end and staring eyes. They were struck in fulfilment of the 
vows made by the Consuls before a certain battle to propitiate fear, which 
threatened to invade the ranks of the soldiers, who after this measure had 
been taken were led t0. victory. It is interesting to observe, in the books 
and plays already produced by the present war, frank reference to fear, 
and to speculate upon the reasons which have allowed this. Whatever these 
may be • .for us who study flying stress it is an advantage to discard the old 
convention and to admit fear in excess as the kernel of. our problem. As Mosso 
remarks in his spirited introduction to this subject: •• The time has come 
when we must throw off our professorial r&bes, tie on our aprons, roil up our 
sleeves, and begin the. vivisection of the human heart according to scientific 
methods". 

Al~hough fear is frankly admitted by flying personnel individually in tilieir
pubhshed records. of combatant experience~ and in seriQus dis.cussion of frying 
stress, official documents in the flying Services speak not of fear but of lack of 
confid~nce. J?oubtless there is here an unde.dying preference for meiosis~ but 
the,~;e 1s more m t~ term than. this. It implies the lack of a virtue rather than 
the. p~esence of ~ v1ce .. Confidence- is a positive quality of inestimable value to 
the a1rman. \~lt~out 1t he can never achieve outstanding success~ and despite 
every effort he 1s ~ely to ~uccumb soone.r or 1at.er to the effec.ts o1 :tlying stress. 
Lack: of c?nfidence 1s a ma;1or ?a use of fiymg ace1dents, operationalfailures, and 
ps~cholog1~al b(eakdown m au: ere~. 'Ybat~ ~hen, is meant by cor1fidence ? 
It 1s~ l believe-,_ compounded of. ii not 1dent1eal Wlth. fearlessness, and will be the 
subject of my next lecture. 
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~CTURE D : THE FOUNDATIONS OF CONFIDENCE 

Fearlessness 
. In this le~tur~ I shB:ll considt;r the nature of fearlessness, by which I mean 
a state of mmd m which fear 1s absent under circumstances which would 
naturally be expected to arouse that emotion. I should make it clear at the 
o~tse~ that. I distix:guish fearless~ess from courage. The latter is a state of 
I11lnd m which fear 1S present, but 15 endured for the sake of attaining an object. 
Fearlessness, as the word implies, is a state in which there is no need for 
<:~urage 'Qecause fear does n~t exist. Fearlessness in relation to a particular 
stunulus pattern may be pnmary-meaning that no fear response has ever 
occurred ; or secondary-meaning that the fear response was at one time 
present but has since been lost. Reverting to what has been said of the 
origin and grown of fear reactions in. children, we may postulate causes for 
fearlessness of the first kind. First, certain trigger responses may be lacking 
o~ing to constitutional variation. Secondly, the process by which the original 
tngger responses normally develop, so that they respond to a wider range of 
stimulus patterns, may be interfered with. This process may be called· 
learning, or in Pavlov's (1927} terms the development of conditioned responses, 
and may be interfered \\ith in a number of ways. Broadly speaking in tertns 
of conditioned response, we may distinguish between processes which depend 
upon variations in the efficiency of the cerebral cortex as analyser and those 
which result from variations in experience and training. For either of these 
reasons there may be failure to acquire those fear reactions which most people 
do acquire as the result of conditioning. 

Thus there is a kind of fearlessness which is associated with lack of 
intelligence or imagination .. Fearlessness of this origin may be a source of 
strength in time of danger, but carries with it .a source of weakness. The 
same defect of brain or mind which prevents the acquisition of fear by 
conditioning or experience prevents the inhibition of fear by conditioning or 
experience. Thus the stupid man is fearless in the presence of remote or 
complex danger, but in the presence of immediate obstrusive dangers he is apt 
to be more overcome by fear for the moment than others of greater intelligence. 
Nevertheless, the man whoie lack of imagination prevents anticipatory fear is 
thereby saved much stress. 

That training and experience, or lack of experience, may affect the range 
of fear reactions is theoretically obvious and commqnly observed.. The factors 
involved are numerous and complex. Parental example and mfiuence are 
clearly of great importance, and begin to operate so early that it must be very 
difficult to trace their origins. It is possible that an inhibitory process may. 
in some instances anticipate the development of . a positive conditioned 
response, or even, as Valentine (1942) suggests, thq.t inh~~ition may be so well 
established on some other foundation that an unconditioned fear response 
destined to mature late never appears. The fearlessness of inexperience, due 
simply to lack of opportunity for the development of the ordinary range of 
conditioned fear responses, may be viewed separately. It is commonly 
observed in children, but comparatively rarely in adults, except under novel 
circumstances such as those of war. Then the noise of the approaching shell 
may leave the novice unmoved while at once exciting fear in the man who is 
aware from experience of its meaning. Una~reness of danger may ~so occur 
(even in the experienced person} from narrowmg of the field of consctou~ess. 
A man may be so preoccupied wit~ ta~ or train of thought .that there ts no 
room for the idea of danger. The d1recbon of such preoccupation has probably 
an emotional bias with inhibitory effect. 
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Apart from th~se varieties of tearlessness which ~epend upon the ~umber 
and specificity.' of mnate t~ndenc1es and the. ~apac1ty and ?PP_O~turuty. for 
acquiring conditioned reacbons, both of a pos1bve and of an mhib1tory kind, 
it seems not impossible that in some individuals-to borrow. a physiological 
expression-the thr.eshold for fear is relatively high, as an innate quality. 
Such innate variation in the threshold of the fear response would be com
parable with the variation in the affective response to painful stimuli observed 
by clinicians. The individual who is relatively insensitive to fear-using the 
word • insensitive ' with this restricted meaning-may be fearless under 
circumstances which would be expected to arouse fear in others, not for lack 
of intelligence, imagination, experience, or attention, but because the 
stimulus, whatever other effects it produces, fails to arouse the affective
response. Such a man might at the extreme react to danger with flight but 
not feel fear, for the same kind of reason as a man insensitive. to pain might 
throw away a match which he saw was burning his fingers without feeling 
pain. 

Continuing with the same metaphor, fearlessness may be due to a low 
. threshold for some affective response which can inhibit fear. Most fear
evoking situations are complex, and contain stimuli capable of evoking affects 
other than fear. Ju&t as there are persons who are by nature especially 
sensitive to the evocation of fear, there are those in whom. other ~ds of 
affective response are relatively easny aroused, more intense, and of longer 
duration. Anger provides a .good example, for many situations which are 
capable of provoking fear are also capable. of provoking anger. If a person 
with a low threshold for anger be exposed to such a situation he may feel anger 
when another person would feel fear. Fear in these circumstances is iahibited. 

2. Inhibition as a basis for fear 
I have already used the word' inhibition' more than once in connection 

with the absence of fear, and it becomes necessary at this juncture to discuss 
its meaning, for I believe that inhibition, besides playing some part in primary 
fearlessness, is the basis of all secondary fearlessness, the subject which I am 
next going to consider. The neuro-physiological concept of inhibition is best 
illustrated from the spinal or decerebrate animal. Here for a given muscle 
an afferent nerve may be found whose stimulation causes reflex contraction; 
another, whose stimulation· diminishes or abolishes contraction if already 
present. Concurrent 'Mimulation of ~citatory afferent and inhibitory afferent 
reveals gradation of effect •according to the -intensity of the stimuli. A strong 
i~hi~i~ory stimulus will abolish, a weaker inhibitory stimulus '*ill only 
dtmtmsh, th~ effect o! the same excitatrlfY stimulus. But, as Sherrington 
"(1925) has satd, there IS more to be observed than this: 

" ~timulation of the inhibitory afferent when the excitatory reflex is not in 
operation may seem to produce no central effect. That this absence of central effect 
is •. howeyer, only s':m~Ia.nce can be shown in several ways. Thus precurrent brief 
stimulation of the mhtb~tory .afferent will lengthen the latency and diminish the 
result o~ a ~l?sely followmg stimulus of the excitatory afferent. Again, stimulation 
of. the ~b1tory affe.rent begun precurrently and continued concurrently with 
stunulation of the excttatory afferent can prevent altogether or diminish the reflex 
result of the latter." 

!h~ inhibitory effect under these conditions is not manifested directly, but 
mdirectly by the absence of an expected contraction or an expected degree of 
contraction. · 

. Contraction of a skeletal muscle depends upon the excitation of the 
motoneurone, and, reflex contraction upon whether the flow of impulses 
peripherally aroused reaches the motoneurone to excite it. Sherrington 
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conceiv:es an interplay of central excitatory and central inhibitory activities 
at a pomt of confluence :which he desc\:ibes as " upstream " of the motoneurone 
Whether the motoneurone is set into activity or not depends upon the balanc~ 
~er~ .between ce!Jtral excitatory and central inhibitory states. The central 
mh1b1~ory ~tate .•s as much. a positive phenomenon as the central excitatory 
state, an.d m~t Itself be exctted by appropriate impulses from without. ' When 
thus exCtted 1t safeguards the motoneurone partially or wholly from excitation 
It seems that the hypotheses of central nervous function at the reflex levei 

· Diagram to illustrate the balance between excitation and inhibition in the reflex arc. 
C.E.S.-Central excitatory state. 
C.I.S.=Central inhibitory state. 

which I have outlined may be' applied with profit and without any great 
stretch of the imagination to physiological processes underlying the excitation 
of affect, We may suppose a central inhibitory state for a given affect (for 
example, fear), maintained by appropriate afferent stimuli, which would not 
be manifest at all except when stimulation of the excitatory afferent for this 
affect occurred. Then the inhibitory state would be revealed either by the 
absence of any affective response or by a response of unexpectedly small 
degree. We should then observe what we have described as fearlessness-the 
absence or relative absence of fear in relation to situations :which might be 
expected to cause it.. 

The analogy of inhibition in a physiological sense has previously been 
employed by Rivers (1924) with particular reference to fear or • wind up' in 
air crews during the last war. Rivers identified inhibition with the psycho
pathological concept of repression, and assumed that when a reaction .to danger 
was unaccompanied by fear this emotion was present 'in the unconscious'. 
It is difficult to accept this concept for, as McCurdy (1925) remarks," repressed" 
or " unconscious " affect is a contradiction in terms. An affect as such cannot 
have any existence unless it is conscious, because it is something that a person 
feels: it does not exist until it is felt. The view which I have taken differs 
in supposing inhibition to occur ' upstream ',of the point of affective response. 
The central inhibitory state is revealed by the absence of affect, as in the 
motor system it is revealed by the absence of contraction in a given muscle. 
The affect might be said to be potentially present in so far as nervous impulses 
have been generated which would have excited the affect if they had not been 
blocked short-' upstream • of-the central point of excitation. But there 
has been no experience of affect, no registration of affect in ' the unconscious •. 
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. There are two further points of reference for this analogy. An excitatory 
nnpulse if blocked by inhibition has no apparent effect, but this again is only 
semblance. It will have added an increment of excitation to the central 
excitatory state, thus cancelling an equal amount of the central inhibitory state. 
The· balance in favour of inhibition is thus temporarily diminished, , and a 
further excitatory impulse arriving during this time will meet with less 
resistance. This is in accord with the observation, which seems from intro
spective account to be- true, that a frightening experience which does not in 
itself excite fear may have the result that for the time being fear is more easily 
excited by another stimulus of the same kind. There is, in fact, at the 
physiological or subconscious level central summation. The second point is 
that inhibition may provide one explanation for the absence of fear at the time 
of danger and its appearance later when the danger is past. The inhibitory 
forces may be various-anger, sense of duty, self-regard, or what Rivers called 
manipulative activity: These contribute· to a central inhibitory state which 
occludes fear for the time being. As the situation develops the strength of 
these inhibiting stimuli becomes less. The occasion for anger is past, duty and 
self-regard are satisfied, the central balance alters, inhibition is weakened, and 
fear if still excited appears. 

This attempt to describe certain aspects of fearlessness in physiological 
language is made not without realization of the.. dangers of over-simplification. 
Its excuse must be the desire to be explicit in applying the word 'inhibition' 
to affective processes. 

3. Pavlov's observations applied to fearlessness 
I have already referred to the <;>bservations of Pavlov (1927) on the 

development of conditioned responses in connection with the growth of fear. 
His observations on inhibition are of equal value in understanding the growth 
of fearlessness. He showed that by various means it was possible, after a con
ditioned response had been established, to diminish or prevent the expected 
flow of saliva. The main variations of Pavlov's inhibitory responses, as V~-ill 
be remembered, are as follows. If a positive conditioned reflex (salivation) 
is established by the association of a stimulus-for example, the sound of a 
bell, with subsequent feeding-and then the bell is sounded on several occasions 
'\\ithout feeding, salivation ceases to occur. The conditioned response is then 
said to have suffered extinction. The extinction of conditioned fear is a matter 
of common observation. A previously indifferent stimulus becomes by 
association a danger signal and by itself produces fear. One may take as one 
example the sound of a siren which has heel} followed by the fall of bombs. A 
conditioned fear response has now been established. Now, if the same 
stimulus is frequently repeated without subsequent bombing it ceases eventually 
to elicit f~ar. The conditioned f~at: response has been extinguished. 

A second variety, called conditioned inhibition, is induced thu~. A well· 
established CO:f!,~itio!led ~timulus is comJ:>ined with a new (indifferent) stimulus, 
ar.d the combmatlon . ts repeated Wtthout subsequent feeding. 1he new 
combination soon becomes ineffective, though the original stimulus uncombined 
i~ still effective. ~onditioned inh!bitioll; is an important factor for the acquisi
tion of fearlessness m any occupation whtch ar first excites fear. The instructor 
makes use of it in training, combining with hazardous manoeuvre a trick or 
ritual : the man who carries a mascot to support his confidence is using the 
same method. 

Diff7rential inhib~tion is the name given to a third category of Pavlov's 
observations. A mustcal tone, for example, is used to establish a conditioned 



111 

response. It is then found that.a ~n~, neighbouring tone will also excite the 
response (the p~enornenon .of 1rradiation). If subsequently the stimulus of 
the. second tone 1s ~ve~~ tunes repeated without feeding, it not only fails to 
exnte but becomes inhib1tory. Examples of differential inhibition are easily 
found ';lnder conditions of w-a.z:. For a man who has been exposed to shell-fire 
the ~his~e .of a near-c:pproaching shell becomes a conditioned stimulus for fear. 
By ~adiatlon the whistle of any approaching shell, whether near or far, become 
e~echve to produce fear. With frequent repetition the sound of a shell which 
Will be ~~s ceases. to excite fear, while that of a shell/near enough to be 
dangerous 1S still effective. Fearlessness in relation -to certain specific stimuli 
has thus been acquired by differential inhibition. · 

. A fourth v~ety of inhibition described by 'Pavlov was external inhibition. 
ThlS could be mduced by an extraneous stimulus eliciting an unconditioned 
re?ponse other than salivation if this were timed to precede the conditioned 
st~mu~us. Fo,~ example, ~n e~.traneo~~ sound evoking what Pavlov called the 
onenting or Where is 1t ? response will thus inhibit a well-established 
conditioned response. The analogy between external inhibition and t11e 
inhibition of one affect by another is surely a close one. Psychologists have 
objected that Pavlov's observations might have been recorded equally well
they would say more accurately-in psychological terms. Pavlov (1941) 
replied that in such an· interpretation the psychologist has adopted the con
ventional habit of thinking of the complicated activity of animals in terms of 
his own feelings and thoughts. The merit of Pavlov's observations is their 
objectivity. 

One general observation made by Pavlov _(1941) relevant to the present 
discussion was a relationship between the type of conditioned response most 
easily established and temperament. In one group of dogs positive conditioned 
responses were relatively easily established and well preserved, whereas 
.inhibitory responses 'rere less easily established and more readily lost. These 
animals he called specialists in excitation. In another group positive responses 
were established with greater difficulty and were less stable ; inhibitory 
responses were established with relative ease and were more stable. This 
group he called specialists in inhibition. He observed that his specialists in 
inlubition were invariably of a timid, cowardly disposition, and concluded that 
there was some inherent relationship between timidity and the preponderance 
of inhibitory function. As an example he gives the story of a dog born in the 
laboratory and always gently handled but always timid and shrinking. After 
some difficulty positive conditioned responses were established. Any 
extraneous stimulus, however, would abolish tlie positive responses, leaving 
the negative (inhi~itory) responses. After t~e Len~gra~ flood, in whic~ .all 
the animals expenenced the threat of drownmg, this animal lost all poSltlve 
responses. They were gradually restored when the original experimenter sat 
with the animal with the food in the nperimental room. Then a trickle of 
water ·was allowed to flow under the door ; again all positive responses were 
lost and had to be restored by the same means as before. This dog is described 
as ~ specialist in inhibition. Surely this interpretation is wro~g. The. animal 
was, in fact, a speciali~ i~ ~xcitation for stimuli of a fear-evo~~ quality, c:nd 
the excitation of fear mh1b1ted other forms of response. Th1S mterpretabon 
may be applied generally to the distinction between the excitatory and 
inh.ibitory types as observed under the restricted conditions of Pavlov's 
experiments. His specialist in excitation w~ a s~i·~.list. of. t~is. ~ype &o 
far as the response to food is concerned. H1S specialiSt m mhibthon was 
primarily a specialist in excitation so far as the fear. r~P?~se was con
cerned, 'and the excitation of the fear response caused mh1b1hon of other 
responses. 
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4. Courage and confidence 
In the acquisition of fearlessness it ~s evident that coura&e-persiste~ce 

with the task de5pitefear-must play an 1mportant part. Persistence despite 
fear implies emotional conflict. During the exercise of courage awareness of 
the nature of the·oqnfl.ict and of the_ emotions involved on either side may be 
more or less clouded by self-deception. The presence of emotional conflict is, 
however, manifest by a feeling of tension from which courage is inseparable. 
In this respect it is essentially-different from fearlessness. Courage is generally 
regarded as ~he quality most ~ighly to be p~ized in the.soldier •. a~d ~ightly so, 
for his duty IS bound to lead him where persistence despite fear IS mdispensable 
for success ; but the soldier's courage is of even greater value in enabling him 
to acquire fearlessness. This is what we mean when we say that the brave 
man learns to conquer his fears. It is the fearlessness born of courage which 
is the greater prize than courage itself-the state of calm rather than the state 
of tension. What the soldier fears is the anguish of being afraid and having to 
exert a degree of courage which will absorb his attention· and detract from his 
efficiency. A man of good morale therefore will endeavour by every means to 
acquire fearlessness, using his courage to this end. 

From this discussion of fearlessness and courage I shall now return to the 
consideration of confidence and loss of confidence in flying personnel. 
Confidence may be regarded as being compounded of different kinds of fear
lessness. ·Many of these are of the acquired variety (for flying is ab initio 
dangerous}, and their acquisition therefore calls for courage. As also 
experiences of an exceptionally frightening nature are common in flying, and 
inseparable from operational flying, these various kinds of fearlessness, which 
are, so to speak, the stones of which confidence is built, are often exposed to 
stress and not infrequently dislodged: hence loss of conf\dence, more or less 
severe according to the number of stones dislodged and their key value in the 
structnre. Courage is again necessary for repair. The amount of courage 
which a man needs to acquire and maintain confidence depends upon many 
factors. The most important of these are included in his pre-flying disposition 
and his flying experience. Let us try for a moment to imagine some of the 
fluctuations of confidence in an average pilot from the beginning of training to 
the completion of an operational tour in heavy bombers. We must suppose 

- that he is by constitution neither exceptionally timid nor fearless. The 
first time he is air-borne he probably experiences sligM fear. Awareness of 
the fact that flying is an offence against the law of gravity is, I have been told 
by very experienced airmen, seldom absent from the fringe of attention. Fear, 
however, is readily inhibited in the average person by the excitation of other 
affects, such as those involved in profes<>ional keenness and by the conditioning 
of experience. The first solo flight and the first performance of aerobatics 
again excite fear, which is again readily inhibited by the factors ~entioned. 
In the course of training there are pretty certain to be other experiences of a 
fear-exciting kind-experiencing or witnessing crashes, death of friends, getting 
lost, narrow escapes of one kind and another. Most of these do excite fear, 
though sometimes it may be inhibited. Every time fear is excited the 
inhibitory state responsible for some kind of fearlessness is weakened. The 
exercise of courage is then called for. Experience then reconditions inhibition, 
and from further experience differential inhibition is developed. Meanwhile, 
however, th~re is a progressive loss of the fearlessness of inexperience; for 
the more flymg a man has done the greater the number of things he lmows 
which may go wrong, so that with experience the number of situations that are 
potentially fear-exciting increases, with a correspondingly greater demand upon 
inhibition for the preservation of confidence. The balance at rest, so to speak, 
betwe~n central excitorcy and central inhibitory states becomes more and more 
in favour of the former. For this reason, even under the relatively harmless 
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conditions of civil ~viation, when a m~n has flown long enough confidet.._, 
ten~ to wane. This has been emph3$tzed by Armstrong, and the neurosis 
whic~ results from the effort to continue flying despite loss of confidence is, 
I. think, what Ar~strong (1939) has called aeroneurosis. Our hypothetical 
pilot, how~ver, ~ ~ot h~ve flown long enough for this. When he reaches 
the operaho~al trammg urut there are new dangers to be met arising from the 
len~h of tnps and bad weather, and at the same time greater stress from 
fatigue. Now he embarks on his operational career to meet a whole series of 
fresh hazards. It is certain that these will test his courage, and possible that 
before the end of the tour the exercise of courage must be continuous with 
inevitable tension and strain. So long, however, as he can make use of c~urage 
to conquer fears, and by this and other means can preserve his confidence 
te?Sion and str~ will be diminished, efficiency will be augmented, and h~ 
will have courage m reserve to balance exceptional stress. What are the new 
factors which assail and support confidence in this phase of the airman's 
career ? On the one hand are all the hazards of flying over enemy territory 
to a target which he knows will be defended by flak, searchlights and night 
fighters, new dangers of weather involved in the length of trips, and the risk 

· of bad visibility on return. There is also the effect of casualties. At first he 
is protected to some extent by the fearlessness of inexperience and by the 
inhibitory effect of curiosity upon fear. After the first few sorties this pro-
tection is lost. This is a critical point in the tour for confidence. As the tour 
goes on the more stable fearlessne')S of experience grows, but further experience 
adds to the number of conditioned fears which need to be inhibited if confidence· 
is to be maintained. 1;he strain of anticipation consequently increases, and 
the prolonged wait for a sortie cancelled at the last minute is almost a.S much 
of a str~in as an actual trip. · Fatigue, physical and occupational, is an 
additional factor weakening inhibition, and lack of sleep during periods of 
intense operational activity operates in the same direction. On the other side 
there are new factors which help to inhibit fear. High among these ranks 
squadron and crew morale. 

Our pilot, then, having lost the fearlessness of iftexperience, finds other 
sources of fearlessness to support his confidence, but towards the end of the 
tour a number of factors conspire to weaken the inhibition of fear. There' is 
the increase in the number of conditioned fears resulting from the unpleasant 
experiences which he must by now have had ; there is the anticipation of 
relief from strain, and of holiday, which sometimes of a sudden makes life 
precious and fear insistent; and there is the effect of cumulative fatigue. For 
all these reasons the structure of confidence tends to become weakened and the 
call for courage greater. I do not imply that at any time during the tour 
there has been no demand upon courage. On the contrary, distinguished men 
of great operational experience have told me that fear, .especially before a .trip, 
generally calls for conscious c~ntrol; ~ut once the ~orbe has begun there IS.no 
fear in excess, and relatively little tens1~n. Th~re IS, however, enough tens10n 
always in most men to cause that fatigue which we are all aware follows a 
prolonged effort to c~ntrol emotion. There is reason, from clinical experience, 
to suppose that the effects of this kind of fatigue are cumulative. For example, 
a fighter pilot who had won the D.S.O. ~d D.F.C. an~ ~ar was observed by _an 
experienced medical officer to ~e be;?mmg tens~ a~d 1rntable by contr~t wtth 
his normally good-tempered dispos1bon. In thiS mstanc~ the sug~estion that 
he needed a rest was disregarded ; but later he reported s1ck, confiding that for 
several months he had been aware of a ~onscious effort to c:ontrol fear whi~e 
on operational flights. The need for tlus effort graduallx 1~cre~d, ~d 1t 
was a greater strain to preserve his composur~ .. He had good ms1ght mto lu~ con· 
dition, arguing that real courage was t~e abil1ty to overcome natural fear m the 
presence of danger, but had reached a pomt when he felt suddenly exhausted. 
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5. Lack of confidence 
· I have already referred briefly to the effect of a crash with injury in 

weakening fearlessness and undermining confidence. Several factors operate 
here besides the crash : there is the fact of being hurt ; the opportunity for 
fear to increase with reflection; and the absence from flying, which by itself . 
can impair confidence. The man who is able to fly again soon after a crash 
is better placed. Here is the self-revealed story of a fighter pilot who crashed 
and suffered a head injury and a fractured vertebra, with satisfactory recovery 
from both. He was sent back to duty· apparently keen to fly, but after a 
short period returned to hospital with vague complaints of pain in his back. 
He was reassured, and returned to d11ty. A suspicion was .entertained at the 

. time that he had lost confidence, but was dismissed on his own denial ; and 
there the story would have ended had he not unexpectedly written this letter 
to his physician nearly two years later:- . 

"I ca11 now fly and aerobat an aircraft in a way that fully satisfies me. In fact, 
I shall now make a confession to you. All the 'time I was in hospital I was scared stiff 
of flying. I definitely wanted to fly, but being in the air again just froze me with 
fright. I kept all this ~ntirely to myself because I thought it would be put down to 
cowardice. Very stupid of me! When the board eventually put me back on flyiug, 
I told them I wanted to fly, when they asked me, for the same reason. I eventually 
did abput nine hours' flying, and most of it was a complete nightmare to me. I was 
simply scared stiff. But again I kept it all to myself; Then just when I was beginning 
to overcome my fears, and at the very time when I ought to have been made to fly, 
I was sent back to hospital. At that time I wondered whether I could continue on 
with fiying when I left hospital, be'i::ause it meant starting all over again. After that 

·I did about 300 to 400 hours' flying before I really felt an inclination to confidence 
on just ordinary level flying. Now after 700 hours I have at last got full confidence 
back for aero bating. When I look back now and think of the agonies I went through 
it all seems rather amusing. However, the point now is that I am and feel perfectly 
fit and confident. My back is well, and that is that." · 

I will now present an example-of another Kind-that of a sergeant air 
gunner, a man of timid disposition iii whom fear Qf flying was never inhibited. 
He eventually reported sick with dyspepsia, and was told by his medical officer 
that his symptoms were those of a neurosis, and of a kind which might be due 
to fear. Next day he wrote to his medical officer as follows:-

.. Sir,-As you know, I have during the last three or four months been suffering 
from, as I thought, some minor gastric· disorder. This morning I was informed by 
you that my healt!l is O.K. ; and the probable ~ause of my disorder was mental, or 
in other words some unconscious fear. After thinking very deeply on the subject 
~or some hours, Sir, I have come to the conclusion that you are right, but only partly 
so, as you hadn't the whole of the evidence. 

You no doubt have the impression that this fear has· only developed over the 
past month or so. That is not the case. It goes right back to the very first time I 
placed my foot in an aircraft, From the :noment that craft left the ground I was 
in the grip of fear and subject to extreme nervous tension. This was not the usual 
feeling of uncertainty which I suppose everyone experiences on tal!:ing this step for 
the first time.' It was real and concrete. Every moment, every bump or bank filled 
me, and still does, with breathless suspense, and the overwhelming desire to land and 
get away from it at·all costs. My mental impressions to-day have not changed from 
those of my first flight. I still experience the same cold shivers and. fears as I did then, 
only now more accentuated. If, Sir, these gastric pains are from the aforementioned 
trouble, I beg to point out that I have tried now for approximately twelve months 
to overcome the nauseating fear to which I am subject when flying, but, as events 
have borne out, so far unsuccessfully. . 

The only conclusion to which I can arrive is that the trouble is not caused by 
teml?orary loss of nerve but by the gradual whittling down of the barrier I have 
co~s!Stently tri~ to erect between·my temperamental equipment and the job ~o 
whtch I am asstgned. No one has been more anxious than myself to overcome this 
complex, because not only has it been a severe blow to my personal pride,. but also 
I have the same abhorrence as I suppose all persons have to being alluded to as 
' yellow ' or some such designation by my acquaintances." 
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. Although .the re~ation of t.hese stories has occupied some time, I could not 
~1thout the aJ.d of mtrospectlve accounts have illustrated the factor; which 
mfluence the development of fear and fearlessness in flying personnel. It is 
to be observed that in ,none of these cases was there any lack of courage. One 
of the problems with which the Air Force doctor must be confronted from time 
to tim.e is the dis~in~tio!l between lack of confidence and lack of courage. That 
there 1S such a distmct10n to be made I hope I have shown. How far a man 
mu~t be expected to persist in the endeavour to conquer fear is a matter to be 
dectded not by the doctor but by those who face the dangers of operational 
flying themselves. The principle is that which obtains for all combatant troops. 
There is, however, a special aspect of the problem for flying personnel for the 
state of tension inseparable from.the exercise of courage becomes so~ner for 
them a drag upo~ efficiency.. There may come a point for some when, whether 
they are to be JUdged medically sick or sound, they are no longer efficient. 
Whether, they are to be disposed of then as brave men or as lacking in moral · 
fibre must be left to the judgment of their peers. The severity of this judgment 
is a reflection of morale. Severity does not imply lack of sympathy. The 
distinguished leaders who have spoken to me of their own experiences have 
often dwelt upon the pain of fear in excess. They have also dwelt upon the 
happiness and satisfaction of fearlessness, with insight into the means by which 
in their own case it has been obtained. A fighter pilot who had previously 
flown light bombers in the Battle of France said that during this time he hardly 
ever saw targets or the effect of his bombs. After a while he was so frightened 
that he sweated every time he got intq an aeroplane, and could not sleep. Later 
in Hurricanes in the Battle of Britain, he found-these are his own word'> : 
"Success in the game is the great incentive to subdue fear. Once you've shot 
down two or three the effect is terrific, and you'll go on till you're killed. It's 
love of the sport rather than sense of duty that makes you go on without 
minding how much you are shot up". This young officer was severely wounded 
in combat, but after his recovery went on to destroy many enemy aircraft, •win 
several decorations, and command his squadron. 

' 
Here is a case in which the fighter job discovered an affective response 

which easily inhibited fear. It is an example of that chance matching of 
stimulus pattern with innate tendency upon which the foundations of confidence 
are sometimes built. · 

6. Conclusion 

In this brief view of the human response to flying stress I have dwelt 
much on the psychological factors, because in the l3:st war they were somewl~at 
obscured by uncertainty about the effects of anoxta. and ~e n~w more easily 
discerned. The analysis has led to a somewhat detailed discuss10n of fear and 
fearlessness and to the conclusion that the emotional tension resulting from 
the prolong~d exercise of courage is the most important element of stress. This 
does not exclude the presence of other important factors which deserv~ con· 
sideration. Skill fatigue in the pilot is one, and h~ been notably studted by 
Bartlett (1943), who has shown that .loss of emot10nal c?ntrol an.d. abnormal 
behaviour may be prominent among 1ts symptoms. Fabgue of ViSiOn and of 
hearing, the effects of acceleration an~ decompression, and eve~ to-d.ay under 
certain conditions anoxia, also play their part, and all rna~ contnbute to. central 
nervous disor&r. There are, therefore, effects of flymg stress. which the 
clinician will only see truly when he is guided b~ ~he psycholo~t and the 
physiologist, who in their turn may profit from chmcal o~servatlo~. I_n t~e 
study of the human response to flying stress collaboration of th1s kmd ts 

essential. 
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CHAPTER IX 

STATlB'l'ICAL SURVEY OF '1'BE OCCURRENCE OF PSYCHOLOGICAL 
DISORDERS IN FLYING PERSONNEL IN THE SIX MONTHS 

FEBRUARY TO AUGUST, 1~42 
by 

Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P. and 
Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report 412 (g) November, 1942 

Introduction 
The classification of psychological disorders is exceptionally difficult. 

Between individual psychiatrists there may be discrepancies not only in 
the nomenclature of these disorders but in the causal factors recognised. 
Consequently when an attempt was made to determine the incidence and 
causes of psychological disorders in flying personnel i~ was found that the 
documents and case records accumulated before this investigation was begun 
presented such a medley of clinical terms and psychiatric opinions that it was 
impossible to subject them to statistical analysis. It was therefore decided 
to establish a method of case returns which should be acceptable to the greatest 
possible number of specialists and which would present in a manner as exact, 
consistent and ol;>jective as is possible in psychiatry all the information which 
seemed essential for this investigation. The work has been planned and the 
statistics handled in such a way as to present the problem purely as it affects 
flying personnel of the Royal Air Force, the medical and psychological terms 
having been simplified to this end. The co-operation of all neuro-psychiatric 
specialists was sought in reducing their observations to a common scale. That 
this was given loyally and efficiently is proved by the rarity with which we 
have encountered any discrepancy between the summaries of the same case 
returned by different observers. For the student in search of greater detail 
the full clinical records which constitute the foundations of this section of our 
report are available. Previous chapters deal with personal investigations 
into the factors contributing to and modif:s-ing the stress of flying and into the 
early symptoms of breakdown. 

1. Material 

Sources 
Th~ subjects of this report were 1,197 flying personnel referred to the 

Consultants in Neurology and the Specialists in Neuro-psychiatry at the Central 
Medical Establishment and at the operational neuro-psychiatric centres. All 
men who bad been accepted for flying duties, whether they had begun flying 
or not, were included, so that men from th~ Air Crew Reception Centres and 
from all stages of training are included. It has not been possible, however, 
to include all flying personnel with psychological disorders in the scope o! th~s 
investigation for there are some who are not referred to neuro-psych1atnc 
specialists, who may be dealt with:-

'(a) Directly by the squadron or station medical officers: many flying 
personnel who repor.t sick o~ who are referred .to the unit !Dedical 
officer with complamts whiCh have no phys1cal ·foundation are 
dealt with without reference to a specialist. The cases treated 
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in this way naturally include all the most promising and milder 
cases. 

(b) By the general duty officers : many flying personnel found unsuit· 
. able for their duty on constitutional grounds during training are 

removed without medical advice ; men found to be lacking con. 
fidence may be disposed of by the executive without the opinion 
of a neur~psychiatric specialist. 

(c) By other specialists: flying personnel with psychological illness 
hav~ symptoms which mimic those of physical disease or which 
may be masked by them. They are referred to general physicians, 
otologists and ,ophthalmologists particularly. Only those sub. 
sequently referred by these specialists to the neur~psychiatrist 
are included in this report. 

Apart from closing these gaps in the investigation, the survey has been 
made as inclusive as possible. 

2. Method 
(a) Collection of material 

A Central Registry of Psychological Disorders in Flying Personnel was 
established to which neuro-psychiatric specialists returned a card for every 
case of psychological disorder in air crew (specimen in Chapter VII, pp. 97-98). 
Except for the diagnosis, all details on the front of the card relate to exact 
particulars of the man's Service career,. On the back the following observations 
are made:-

. ' 

(i) Assessment of the predisposition to psychologicci.l disorders, deter· 
mined clinically from past record and family history under the 
h~adings : · nil, mild, severe. 

(ii) Assessment of the degree of stress to which the man has been sub
jected under flying stress in relation to the average experience of 
flying personnel as nil, slight, moderate, severe, exceptional ; 
and non-flying stress, including all personal and domestic factors 
associated with the illness, but not directly connected with flying, 
expressed as nil, mild, severe. 

All data on these cards were transferred to a punch-card system for the purpose 
of statistical analysis. · . · 

(b} Presentation of material 
. The data were expressed, first, in ab~plute figures and then as percentages 

of total strengths. The total figures for the whole Service were divided into 
those for commands and into those for. types of duty, air crew categories, com
missioned and non-commissioned officers. Since the time of onset of the illness 
bears tio constant relationship to the time of reporting to a neur~psychiatric 
specialist the data obtained could' not be exactly related to total command 
strengths at any one time. The nearest approximation seemed to obtain from 
the respective c.ommands, average strengths for the six months under review. 
The figures have formed the basis for calculating percentages of strengths. 

3. Survey of the whole Service 
The total of 1,197 patients comprises all cases refe~red to neuro-psychia

trists at home in the stx months February 3rd to August 3rd, 1942, and at 
· Headquarters, Middle East, from February 2nd to June 27th, 1942. The 125 
cases from the Middle East were therefore seen in 21 weeks as opposed to 26 
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weeks for the other 1,072 cases (at time of writing returns for the last five 
weeks from June 28th to August 3rd were not available). This means that the 
figure of 1,197 is less than the total incidence by 30 cases if the weekly rate of 
incidence in the Middle East is ac;sumed to be constant. In relation to the annual 
incidence and the total number of cases this discrepancy is not of serious 
importance. Of possibly greater significance might be the distortion of the 
figures in smaller groups in which Middle East cases might form a considerable 
proportion. This possibility has been watched for and when it has appeared 
necessary the point will be brought out in referring to the tables. 

TABLE I 

Cases referred to the neuro-psychiatrist by the operational commands 

Bomber 
Fighter .• 
Coastal .• 
Flying Training 

Cox;tmand 

Army Co-operation .. 
Middle East .• 

Total 

TABLE 11 

,. 

Total 

502 
108 
160 
267 

35 
125 

1,197 

Referred cases analysed under types of duty 

·Duty No. Per-
centage 

Under training .. .. .. 352 28·7 
Instructor .. .. .. 136 ll·l 
Bomber, day .. .. 86 7·0 
Bomber, night .. .. .. 350 28·5 
Fighter, day .. .. . . 106 8·6 
Fighter, night • • . • . . 17 1·4 
Coastal, General Reconnaissance •• 114 9·2 
Coastal, bomber .. .. .. 16 1·3 
Coastal, boats .. .. 5 0·4 
Army Co-operation • • . • 34 2·8 
Photographic Reconnaissance Unit 5 0•4 
Air Sea Rescue .. .. .. 4 0·3 
Ferry .. .. .. 3 0·2 

Total .. .. 1,228* 99·9 

• In 31 cases from the Middle East Command two duties were performed by the same 
patient during the illness .. 

It will be observed that nearly 30 per cent of the total cases ~os~ during 
training. No such cases were returned from the Middl~ ~ast and 1f th1s group 
is subtracted the incidence of cases in those under trauung. ~ount t.o ~ per 
cent of those serving at home. The next highest figure o~ mc~dence lS 28 per 

nt in night bombers. Instructors make a large contnbutlon and the re
ce . · 1 divided between day fighters and bombers and coastal 
~~~'!1rr~~~~~~~~n~e. It is to be noted (Table XI) that 42 of 86 case~ A4~ pe~ 
cent) among day bombers, and 38 of 106 cases (36 per cent) among da} g ters 
were from the Middle East. 



120 

TABLE III 

Referred cases analysed under air crew categories 

Category No. Per-
centage 

-
Pilot .. ' .. .. .. .. 563 47·0 
W.Op./A.G ... .. .. . . 293 24·4 
Observer .. .. .. . . 159 13·3 
Air Gunner .. .. .. .. 156 13·0 
Radio Observer .. .. .. .14 1·2 
Engineer .. .. .. .. 12 1·0 

Total .. .. 1,197 

Approximately half of the case<:; occurred in pilots and a quarter in wire· 
less operators/air gunners. The proportional significance of thic;, in relation 
to total str~ngths of aircrew categories is discussed later. 

TABLE IV 

Referred cases analysed under types of fiying. 

Type of fiying No. Per-
centage 

No flying . .. . . .. . . 95 7·9 
Non-operational flying .. .. 374 31·2 
Under 100 operational hours .. 297 24·8 
Over 100 operational hours .. 431 36·0. 

Total .. 1,197 99·9 

Sixty-one per cent of the patients had been on operations before reaclling 
a neuro-psychiatrist; of these 59·3 per cent had completed more than 100 
operational hours. Excluding Middle East Command, where the proportion 
of men on operations was at that time high, 57 per cent of the home cases had 
been on operations. Excluding Flying Training Command; .76 per cent of 

. the patients had been engaged on operations. 

I 

TABLE V 

Referred cases analysed under 

Age Rank and civil status 

No. Age groups No. Per-
centage 

48 20 
569 20-24 Commissioned 348 29 
447 25-30 Married 436 36 
133 30 

Total 1,197 



121 

(a) Predisposition, flying stress and non.flying stress 
As P?inte~ out in the introduction, the grading of predisposition to 

psyc~ol?gtcal_ dis?rde.rs and of environmental stress which has been attempted · 
m this m':est1gat10n ts purely arbitrary, and can never, from the nature of the 
factors bemg assessed, be accurate in any one case. In such a large series of 
ca;;es .as these, observed in. standard conditions by a group of observers whose 
cntena ~a~ been .sta!ldardtse~ the validity of the grading is considerable, and 
any s~at~hc~~ s1gruficant diffe~ence in the total figures obtained should have 
psychiatnc s1gnifi.cance. Thus, lf one group shows a high rate of predisposition 
by. the method adopted, the general tendency in the group may be accepted as 
bemg towards abnormal predisposition, although individual variations in · 
predisposition in the group may be great. 

TABLE VI 
Referred cases analysed under dying stress, non-dying stress and predisposition 

Flying stress Non-dying stress Predisposition 

Grading No. Per- Grading No. Per- Grading No. Per-

- centage centage centage 

Nil .. 459 38·3 Nil .. 708 59·1 Nil .. 386 32·3 
Slight .. 318 26•5 Mild .. 440 36·7 Mild .. 622 51·9 

23·8 49 4·2 Severe 189 15·8 Moderate .. 286 Severe •• .. 
Severe .. 123 10·3 
Exceptional 11 1·0 - -

Totals •. 1,197 99·9 1,197 100·0 1,197 99·9 

Three facts of importance emerge from the table :-
(i) Nearly two-thirds of the patients (64·8 per cent) had been subjected 

to no more than a slight degree of flying stress and over a third 
had been estimated to have had no stress. 

(ii) Over a half (59·1 per cent) had not been. subjected to non-flying 
stress. 

(iii) Two~thirds (67 · 7 per cent) were considered to be predisposed to 
psychological disorder. This surprisingly high figure, like all 
other figures in this report, is based on the pooled opinions of all 
neuro-psychiatric specialists in Royal Air Forc;:e Opera.tional 
Commands, and reflects directly upon the method of selectton of 
air crews. The figure is seen to have even greater. importance 
when it is considered that the criterion used to assess severe 
predisposition, present in 15·8 per cent, was that the predisposition 
was sufficiently marked, that had it been r~cognised at enlistment 
it would have warranted rejection for air crews. 

Two hundred and eighty-two patients were considered to have had no stress 
of any sort. Twenty-one per cent of these had no evident predisposition, while 
49 per cent were mildl~ and 30 per c~nt severely predisposed. ?evere pre
disposition was thus tWlce as common m those w1thout stress as m the total 
series of patients. 

(b) Causes 
In Table VII are tabulated only those factors which added to the 

load which the individuals had to carry. They are recorded without regard for 
the constitutional variation in the ability of the individual to carry that l~d, 
which is assessed under "Predisposition" Table in VI. The psychologtcal 
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causes of nervous breakdown are so varied, and depend to such an extent 
upon the particular way in which they affect the individual personality. that 
they have all, for the purpose of this report, been grouped under one heading. 
All that is attempted is to divide the purely psychological causes, such as fear, 
apprehension, worry or any form of conflict or psychological trauma, from the 
more evident physical causes, which are tabulated. The effects of altitude 
and cold were included, but in no case were these factors operative. It 
should be understood that airsickness here is considered only as a cause, and 
not an effect of the psychological disorder. . 

The total number of ca.Ses to which this table refers is 1,021, since in 176 of 
the patients no evidence of illness was found, and they wer(l returned for 
Executive action with a full flying category. 

TABLEVll. 

Recorded causes of psychological disorders 
Total 

psychological 
Physical · 

I 
Physical disorder Psychological Exhaustion .. · ·Airsickness 

injuty illness 

1,021 1,017 19 21 158 I 99 
-

A psychological cause for the illness was found to be. present in all except 
four of the 1,021 patients~ In 280, physical causes for the illness were found 
to be present in association with the psychological causes. In three others 
more than one physical cause was found. In every .. instance where physical 
injury, physical illness or airsickness were considered causes, psychological 
causes for the illness were also found. Exhaustion and airsickness played a 
part in only 1•8 and 2·0 per cent of cases respectively, while physical injury 
and physical illness together contributed to the illness in only 25 per cent of 
the cases. 

(c) Flying duties as a Casual factor 
. In only 129 cases (12·6 per cent) was the illness not considered to .be 
related in any way to flying duties. Eighty per cent (103) of these 129 patients 
were under training, 65 per cent (84) being in Flying Training Command. 
Seventy-one (55 per cent) had done no flying and only 23 (17·8 per cent) had 
been on operations. The majority of these had completed a tour. An 
analysis of the degree of predisposition in this selected group of cases of 
neurosis not attributed to flying duties and of the stress to. which they had 
been subjected is illuminating. 

TABLE VIII 

-
Flylng stress Non-flying stress Predisposition 

.8 
~ ~ 

I,_. - t Q) .... Q) ~<11 ... 
1r 'tl Q) G.> I:) :g :E "' !::1 ~ 

> oo > i > z Q) ~:p z ~ Q) ~ 
Q) 

(/) (/) (/) •C/l 

I 

No. .. 112 12 5 - 70 42 17 23 I . 61 45 

Per cent .. 86·3 9·4 4·0 0 0 54·3 32·6 13·3 17·2 : 47·4 34·8 
I 



123 

The d~gree of non-flying stress to which this group has been subjected is 
!lot very different from that in the m~ group (Table VI), but flying stress 
1s almost abs~t, only 13·4 per cent havmg been subjected to even the milder 
degrees. It ·~ apparent that those patients ·who break down as the result of 
personal wornes ?r for no obvious cause are heavily predisposed, since 82·2 
p~r cent show ~v1dence of predisposition, and 35 per cent are severely pre
dtsposed. I~ will be ODted that although 13·4 ·per cent of cases had been 
exposed ~o some degree of flying stress, this had not been considered a cause 
of the illness. In these individuals constitutional predisposition with 
exogenous factors unrelated to flying duties appear to have been more potent 
causes of breakdown than the stress of flying duties. 

TABLE IX. 

Per cent of 
Reaction type No. • medical' 

cases 

Anxiety .. .. .. 789 77·2 
Depression .. .. 107 10·7 
Hysteria .. .. .. 117 11·5 
Fatigue .. ... . .. 59 5·8 
Obsessional .. .. 21 1·3 
Schizophrenic .. .. 13 1·0 
Elation· .. .. . . 3 0·2 
Organic acute .. .. 1 0·1 
Organic chronic .. .. 1 0·1 
Lack confidence .. .. 176 -

Total .. .. 1,197 107·9* 

• In 89 cases (7 · 4 per cent) more than one reac_tion type was recognised. 

-It will be seen that an anxiety state and a depressive illness, so often 
associated and sometimes inseparable, constitute 88 per cent. of the medical 
diagnoses. Hysteria (11·5 per cent) was present alone in 70 cases. This 
condition, with a fatigue state (neurasthenia) and an obsessive-compulsive 
s~ate constituted 18·6 per cent, the remaining diagnoses being rarely made 
(2·7 per cent). Of the 89 cases in which more than one reaction type was 
recognised, an anxiety state was present in 85 (95 per cent). The outstanding 
feature of this table is that the distribution of diagnoses does not differ greatly 
from that which would be obtained from any comparable group of patients 
with psychological illnesses. Members of crews who break down under 
stress, or as a result of predisposition appear to do so in the same manner as 
other people in different circumstances. The table shows that there is no 
necessity to postulate any psychological disorder peculiar to flying personnel. 
Attempts have been made elsewhere to do this (pages 18-21),.such names as 
flying stress, aeroneurosis and acute pilots' fatigue having been coined, but no 
difficulty in describing the illness in accepted medical terminology was 
experienced by any of the specialists who contributed to this series of 1,197 
cases. 

(d) Disposal 
Final disposals were only available upon 741 cases, and temporary 

disposals were given in 553 instances. In 94 of the latter a final disposal was 
given at a later interview. Until more is known about the ultimate disposal 
of the 553 still under observation, conclusions drawn from Table X should be 
made with reserve. 



Categories 

Full 1lying .. .. 
Limited fiying .. 
Grounded .. .. 
Invalided .. .. 
Executive .. .. 

Total .. 

124 

TABLE X 

Final 

202 
41 

321 
10 

167 

741 

Disposals 

temporary 
(total) 

-
266. 
287'' 
-

553 

*30 of these had two categories. 

temporary 
only 

-
227 
2~5 
--

432* 

Sixty-three of the 121 patients in whom a final /followed a temporary 
disposal returned to flying (55 full and 8 limited), but in 31 instances the 
patient was permanently removed from flying duti~s. In 53 the final disposal 
was the same as the temporary disposal. It is interesting to notice that 321 
out of .331 patients (97 per cent) permanently grounded for non-physical 
reasons were considered fit to continue on ground duty in the Service. In 432 
cases the final disposal is still unknown, and in 24 no disposal at all had been 
arranged. Of the 741 cases in whom a final disposal was known, 33 were 
removed from flying for medical reasons and 243 returned to flying, 41 with 
limitations. If the temporary and final figures are grouped, 47 per' cent of 
the medical cases returned to flying duty. In appraising this result it ~ust 
be remembered that many of the 235 who were temporarily grounded were in 
fact in hospital or on sick leave; they would later receive a flying category. 

4. Survey oi c~mmands 
TABLE XI 

Referred cases analysed under types of duty 

8 
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~ 
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3 = ~ 

,Q 
.Jj .g, l a ~ ~ ~ :§ Ill 

~ ~ 8 d ~ ..... 
I 

Bomber Ops. .. 848 - - - - 44 304 - -
Bomber O.T.U. .. 154 94 60 - - - - - -
Bomber Command .. 502 94 60 - 1- 44 304 - -
Fighter Ops. . . .. 82 - - 68 14 - - - -
Fighter O.T.U. .. 26 15 11 - 1- - - - -
Fighter Command .. 108 15 11 68 14 - - - -
Coastal Ops. • . · .. 125 - - - - - - 103 16 
Coastal O.T.U. .. 35 23 12 - - - - - -
Coastal Command .. 160 23 12 - - - - 103 16 
Middle East .. 125 - - 38 3 42 46 11 -
Flying Training .. 267 215 52 - - - - - -
Army Co-op. : . . . '29 - - - - - - - -
Army Co-op. 0. T. U. . . 6 1 1 - - - - 1-
Army Co-op. Command 35 5 1 - - - - - 1-

I -- - - - - - - - -
Total .. .. 1,197 352 136 106 17 86 350 114 16 
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The total number of duties in the :Middle East.Command is 31 more than 
the total cases. This is due to the performance of several forms of duty by 
some of the patients during the period of onset of the illness. For instance, 
a :pilot may have been engaged upon day fighting and photographic recon
n3J.ssance. In the other commands the last duty performed before the illness 
is recorded. 
· · Bearing in mind that actual strengths are not being taken into account, 
the more striking points in Table XI are :- . 

(i) That the largest contribution (42 per cent) is made by Bomber 
Command, the next beilig by Flying Training Command (22·3 per 
cent). Fighter, Coastal and Middle East Commands make con
tributions of the same order, about half that of Flying Training 
Command. 

tii) The greatest number of cases in any one category is that for air crew 
under training (353-30 per cent of the total and 33 per cent 
of those serving at home). Nearly two·thirds of these· are from 
Flying Training Command, the remainder being from operatidnal 
training units of the four operational commands at hom~. Air 
crew under training in Flying Training Command were in the 
following categories :-

TABLE XII 

Flying Training Command 

Pilots .. .. .. .. 
Observers • • • • • • • • 
Wireless Operators/Air Gunners 
Air Gunners • • • • • • 
Radio Observers , , • • . • 

Total 

No. 

114 
84 
53 
13 
1 

215 

Per
centage 

53 
16 
25 

. 6 

100 

The 137 flying persoi:mel under training at O.T.Us. were in the following 
categories: 

TABLE XIII 

Under training at'O.T.Us. No. Per· 
centage 

Pilots .. .. .. .. 53 38 
Observers .. .. .. 30 22 
Wireless Operators/ Air Gunners 34 25 
Air Gunners .. .. .. 19 14 
Radio Observers •• . . .. 1 -

Total .. .. 137 100 

(iii) The largest single group of operational~ crews ~re those fr.om night 
bombers (350-29·2 per cent). Tht'> number ~s furt~er mcr~~d 
by the instructorc; at Bomber O.T.Us. an~ m Fly;ng Trammg 
Command 48 of whom had been on operations as ~ht ~mbers 
before beginning all their duties as instructors. Th.lS bnngs the 
propot tion of the total case'it who had operated a 'it rug~t bombers 
to 33·3 per cent. These were in the following categones :-

B 
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TABLE XIV 

In night bombers No. Per-
centage 

Pilots .. .. . .. .. 125 31 
Observers,. .. .. .. 54 14 
Wireless Operators/Air Gunners 123 31 
Air Gunners . .. .. .. 93 23 
Engineers .. .. . . 3 1 

Total .. .. 398 100 

' 
Operational aircraft in Coastal Command contributed approximately the 

same number as day fighters (125_and 106), but whereas all the fighters were 
pilots, only 47 of those from crews of coastal aircraft were pilots. The relative 
significance of the figures in this table is discussed in relation to crew strengths 
in the final section of this report. . 

It will be observed from Table XV that in every command and O.T.U 
the pilots exceed any other air crew category. In Bomber and Coastal Com
mands the Wireless Operator/Air Gunners are nearly equal in number. 'This 
is discussed later in relation to total strengths. 

TABLE XV 

' 
' Crew categories 

' 

... 
Command 

.._v 
~-' ~§ t 

I t ]~a ot t .. t;. 1'1 Q) 

Cil 

~ ·~8'~ 
(,!) :a$ -·~ 

~ 8 ·~ ~0 l'l !:; 11-1 

Bomber Ops. .. .. 348 105 46 109 81 - 7 
Bomber O.T.U. .. .. 154 53 35 40 26 - -
Bomber Command . ' 502 158 81 149 107 - 7 
Fighter Ops. .. .. 82 69 • 1 I - 5 7 -
Fighter O.T.U. .. .. 26 . 23 - - - 3 -
Fighter Command .. 108 92. 1 - 5 10 . 
Coastal Ops. .. .. 125 '47 14 47 12 1 4 
Coastal O.T.U. .. .. 35 19 5 9 1 'l -
Coastal Command .. 160 66 19 56 13 2 .4 
Middle East .. 125 68 19 28 8 1 1 
Flying Training .. .. 267 157 37 5s· 16 1 -
Army Co-op. Ops. .. 29 19 2 2 6 - -
Army Co-op. O.T.U. .. 6 3 - 2 1 - -
Army Co-op. Command .. 35 22 2 4 7 - -

----------
Total .. .. 1,197 563 159 293 156 14 12 

evident from· Table XVI the stress of operations alope is not 
the so~e factor in causing psychological breakdown, since a large number of cases 
oc~ur m the ~.T.U. as well as in Flying Tr~g Command. In these training 
umts 402 patients had not been on operat10ns while only 86 (17·5 per cent) 
had. It is interesting to notice that in Bomber, Fighter, Coastal and Middle 
East Commands, 7·7, 10·5, 3·4 and8·8 per'cent respectively of flying personnel 
who brok~ down a~ter reaching an operational squadron, did so before flying 
on operations. Th1s group of people, who are unable to face the final reality 
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of operational flying, has already been described in the report of visits to opera
tional stations (pp. 33-36) .. Of these, 51 cases (79 per cent) were 
predisposed, compared with 453 (62 pe.r cent) of those on operations, and 28 
(55 per cent) were considered to be lacking confidence. Some indication 
of the factors concerned can be obtained by analysing the pr~disposition and 
degrees of stress in these different groups. , · 

TABLE XVI 

Percentages 

Command Total 
Under Over No Non-op. 100 op. 100 op. - . flying flying hours !lours 

348 8 60 33 ' Bomberops. .. -
Bomber O.T.U. .. .. 154 - 70 6 24 
Bomber Command .. 502 27 43 30 
Fighter ops. .. .. 82 - 12 52 38 
Fighter O.T.U. .. .. 26 - 79 7 14 . 

28 41 32 Fighter Command .. 108 -
Coastal ops. . . .. 125 - 3 40 57 
Coastal O,T.U. , .• .. 35 - 58 9 24 
Coastal Command .. 160 - 18 33 50 
Middle East .. .. 125 9 41 50 
Flying Training . , 267 35 56 I 7~ .. 
Army Co-op. ops. .. 29 - 45 35 21 
Army Co-op. O.T.U. 6 - 100 - -.. 

54 29 17 Army Co-op. Command .. 35 -
Total .. .. 1,197 8 31 32 29 

TABLE XVII 
. 
Percentages 

Total Under Over 
No Non-op. 100 op. 100 op. 

flying flying hours hours 

Predisposition-
386 14 26 30 46 Nil .. .. .. 
622 45 54 56 48 Mild .. .. .. 

20 14 6 189 42 Severe .. .. .. . 
Total .. .. 1,197 101 100 100 100 

Non-flying stress-
708 67 66 57 52 Nil .. .. .. 
440 26 30 40 43 Mild .. .. .. 

49 8 4 3 4 Severe .. .. .. 
.Total .. .. 1,197 101 100 100 99 

Flying stress-
459 100 63 25 11 Nil .. .. .. 

25 37 24 318 -Slight •• .. .. 
10 28 41 286 -Moderate .. ... 
2 10 23 123 -Severe .. .. 

11 - 1 2 Exceptional -.. .. 
1,197 100 100 101 101 Total .. .. 

(76642) 
Iii 



Table XVII shows that there is an inverse relationship between the 
severity qf pre~sposition and ~he degree of flying s~ress to which .the patients 
have been subJected. There 1s a steady decrease m the proporhon of those 
severely predisposed, with increase in 'the length of the flying career. On the 
other hand, there is an inverse relationship between the distribution of those 
without evident predisposition and those severely predisposed. The number 
of mildly predisposed individuals is similar in each group. As might be 
expected, the degree of flying stress varies directly with the flying experience, 
but the proportion of those subjected to mild non-flying stress rises steadily 
with an increase in the flying stress. It is difficult to explain this on the basis 
of a direct relationship between the two. The age distribution, the marriage 
rate, and the proportion commissioned is lower in Flying Training Command 
and the O .. T.Us. than in the operational groups, .and that these three factors 
are highest in Bomber and Coastal operational groups. It is probable that 
this results in a greater proportion of senior men being present in the operational 
groups. The likeliliood of experiencing domestic marital and financial worries 
would be greater in these individuals by sheer weight of years and exposure 
to domestic stress. 

TA.BLE XVIII · 

' 
Percentage 

Command Total 
Com- Married missioned 

Bomber ops. . . .. .. 348 24 41 
Bomber O.T.U. .. . . 154 26 46 
Bomber Command .. . . 502 25 42 

Fighter ops. . , ... .. 82 48 32 
Fighter O.T.U. .. .. 26 39 43 
Fighter Command .. .. 108 46 35 

Coastal ops. .. .. .. 125 28 40 
Coastal O.T.U. ,. .. 35 56 41' 
Coastal Command .. .. 160 34 41 

Middle East .. .. . . 1~5 42 27 

• 
Flying Training .. .. 267 20 26 

Army Co-op. ops. .. I • 29 38 31 
' Army Co-op. O.T.U ... .. 6 33 50 

Army Co-op. Command .. 35 37 34 

Total .. .. 1,197 29 36 

~he proportion of commissioned officers is higher in Fighter Command 
than m the ot~ers, presumably.because the ma:jority of the patients are pilots. 
In the opera~10n~ fighter statwns the proportion reaches 50 per cent. The 
average age 1s highest, and the proportion of married air crews· highest, in 
Bomber Command, Coastal Command being very similar in this respect. 
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PredJsposition and stress 

F?r greater facility the groups are now compared as percentages of the 
totals.-

TABLE XIX 

Percentages of total in grades of 

Flying stress Non-flying Pre· 
stress disposition 

"; 

I~ .s J 
Command 3 l ~ i .f i ~ ~ ~ ~ :::1 ~ ~~~ !II !II ~ z u 

!II !II 

- '• 

BomberOps ... .. 348 19 31 32 16 1 56 41 a 37 53 10 
Boml:kr O.T.U. .. 154 49 16 24 9 1 70 30 I 24 62 15 
Bomber Command - .. 502 so 27 29 12 1 60 38 2 33 56 ll 

Fighter Ops. . . '' 82 23 32 32 10 1 68 27 2 35 49 13 
Fighter O.T.U. .. 26' 46 46 15 - - 85 23 - 31 46 31 
Fighter Command .. 108 29 35 28 7 1 72 26 2 34 48 18 

Coastal Ops. . . .. 125 23 33 31 12 2 55 41 4 33 53 14 
Coastal O.T.U. .. 35 56 23 21 - - 59 33 9 21 56 24 
Coastal Command .. 160 30 31 38 9 I 56 39 5 31 54 15 

]).fiddle East .. .. 125 20 31 29 18 2 43 51 7 51 46 4 . 
Flying Training .. 267 75 16 6 2 - 64 30. 6 22 48 30 

Army Co-op. Ops. . . 29 35 35 '28 4 - 45 45 10 38 55 7 
Army Co-op. O.T.U .•. 6 17 87 17 - - 67 33 - 33 so 17 
Army Co-op. Command 35 31 40 26 3 - 49 43 9 3( 54 8 

1-- - 1- - r- - - -
' f 

101 Total .. 1,197 38 27 24 l 59 37 4 32 52 16 

Interesting facts emerging are:-

(i) As would be expected, the degree of dying stress encountered in 
the O.T.Us. is much less than in the operational stations. 

176tl42) 

(ii) Complementary to this first point, predisposition to psychological , 
disorders is invariably higher in the O.T.Us. than in the operational 
statidnS. It is slightly higher in Flying Training Command than 
in the O.T.Us. The lowering of the degree of predisposition as 
training advances and operations are reached is presumably due 
to the more heavily predisposed dropping out earlier in their 
flying career, without having been subjected to much stress. 
Those who remain are consequently a selected group with relatively 
less predisposition. The earlier in training the breakdown occurs, 

El 
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the more evident is the factor of predisposition. Thus the figures 
for severe predisposition in the O.T.Us. contrasted with operational 
sections of the commands are :-

Command O.Tc.U. Operational 
-------------------1-------
Bomber .. 
Fighter 
Coastal .. .. 
Army Co-operation 
Flying Training .. 

15 
31 
24 
17 
30 

10 
13 
14 ' 
7 

At the othe~ extreme the Middle· East command, composed 
at that time of seasoned personnel, had by far the lowest incidence 
of predisposition, half the cases showing none, and only 4 per cent 

. being severely predisposed. 
(iii) The proportion of patients subjected to each of the grades of flying 

stress in the operational stations of each of the four Commands, 
Bomber, Fighter, Coastal and Middle East, show a striking 
similarity. The assessment of the degree of stress of operational 
flying by the neuro-psychiatrists for the Central Registry therefore 
appears to have been consistent in spite of the varied duties of all 
the patients- in these commands. There iS no evidence of one 
form of stress peculiar· to one duty. This being so, the· degree of 
predisposition to psychological disorder of patients in each of 
these commands should be similar. This is in fact the case, 
except that in the Middle East Command where severe stress 
is rather more frequent than in the other commands, the absence 
of predisposition is higher. 

(iv) Non-flying stress is slightly less cotrimon in the O.T.Us. than in the 
. operational stations. It is least common in Fighter Command, 

which has the lowest marriage rate of the operational commands. 
It is highest in the Middle East Command, where the factor of 
expatriation is so potent. Compared with the degree of flying 
stress, which varies greatly between training and operational units, 

• the degree of non-flying stress is relatively const~nt throughout 
the commands and stations. · · 

(v) A study of the trends of the percentages· of cases in Table XXI 
shows that there is a striking inverse relationship between the 
degree of flying stress and the amount of predisposition to psycho-
logical disorders in the different commands. . · · 

(vi) It follows that the likelih()od of breakdown does not depend upon 
the degree of stress alone, since Table XIX shows that the number 
of cases with different degrees of flying stress are very similar in 
the operational sections throughout the commands, although the 
incidence of cases varies greatly (see Table XXX). It has been 
sh?wn that predisposition varies roughly in inverse proportion to 
this stress, and in the training stations it is seen to be a major factor. 
It is probable that the amount of flying stress,cannot be greatly 
reduced since it is an integral part of the life of operational air crews. 
Predisposition to psychological disorders can, on the other hand, 
be reduced by ~emo!aJ. of the predisposed. Scrutiny of the figures 
for severe predisposition shows how profitable this may be, since, 
by the definition of severe predisposition (page 12n 189 (15·8 per 
cent) would have been eliminated if this predisposition were 
recognised in a single psychiatric interview on enlistment. 
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Command Total 

Bomber Ops. .. .. 348 
Bomber O.T.U. .. .. 154 
Bomber Command .. 502 
Fighter Ops. .. .. 82 
Fighter O.T.U. .. .. 26 
Fighter Command .. .. 108 
Coastal Ops. .. .. 125 
Coastal O.T.U. .. .. 35 
Coastal Command .. .. 160 
Middle East •• .. .. 125' 
Flying Training .. .. 267 
Army Co-ops. . • .. 29 
Army Co-op. O.T.U. .. 6 
Army Co-op. Command .. 35 

Total .. .. 1,197 
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Causes 
TABLE XX 

Causes 

Psycho-~ Ex· Air· 
logical haustion sickness 

Physical 
injury 

315 7 7 55 
126 2 6 18 
441 9 13 73 

71 l l '11 
23 - - 6 
94 1 1 17 

106 4 3 18 
31 - - 2 

137 4 3 20 
89 2 2 20 

245 1 2 26 
24 - -· 3 
5 - - 2 

29 - - 5 - -1,035 17 21 161 . 

Physical 
illness Mixed• 

-
32 97 
14 39 
46 136 
9 21 . 

- 6 
9 27 
9 32 
I 3 

10 35 
7 29 

19 48 
7 10 
2 3 
9 13 

. 100 . 288' 
' 

_ • MJ.Xed refers to more than one cause being recognised in these cases (see pp. 125 and 126). 
The cases, therefore, appear in two or more of the columns; . : . · · 

Table XX confirms the observation ma.<IC previously thaf J,lsychologic81 
factors are the most important causes of breakdown in air crews. This observa
tion holds for all commands. · The other factors are evenly distributed throug~;. 
out the commands and O.T.Us. · · · . · , . 

(c) . Reaction types . J • 

TABLE XXI · ,., . - -
Reaction type· 

-- ---
Command l 

l i~~! <) .I 
Total d .t ! ·! 1 ·f~ '!'tl • 0 

t ~J j :D !~ g~ iil 
·:a 

. . . !! ~ 0 r1l 0 

Bomber Ops. .. 348. - 249 18 21 27 2 I - - 52 22 
Bomber O.T.U. .. 154 - 101 13 9 12 5 I I l 28 17 
Bomber Command .. 502 - 350 51 30 39 7 2 I l 80 S9 
Fighter Ops. . . .. 82 1 60 8 5 ·2 2 - - - 10 4 
Fighter O.T.U. .. 26 - 18 2 I l 1 - - - 4 2 
Fighter Command· .. 108 1 78 10 6 3 3 - - - 14 6 
Coastal Ops. . . .. 125 - 90 II 6 8 1 - - - 16 8 
Coastal O.T.U. .. 35 - 21 5 4 4 - - - - 4 • 
Coastal Command .. 160 - 111 16 10 12 I - - - 20 II 
Middle East .. 125 1 72 20 :z. 9 - - - - 35 14 
Flying Training .. 267 1 154 26 ll 52 9 11 - - 21 18 
Army Co-op. Ops. . . 29 - 20 3 - I I - - - 6 •• 
Army Co-op. O.T.U •.. 6 - 4 1 - 1 - - - - 6 -
Army Co-op. Command 35 1 24 4 I 2 1 - - - 6 I -

Total .. .. 1,197 3 789 107 59 117 21 13 1 I 176 89 

• Mixed indicates that more than one reaction type was present Ill these cues. Tbey, 
therefore, are included in twovr more of the columns. 

(761U2) 
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The observation that there is nothing specific in the character of psycho
logical disorders in air crews has support in the data in Table XXI, since the 
incidence of the different psychiatric reaction types is similar throughout the 
commands, operational and operational. training units, ~ spite of t~e multi
farious duties undertaken in all these umts. The proportion of cases m whom 
the onset was not in any way determined by flying duties is, as might be. 
expected, much higher in Flying Tr.aining Co~and th~n in the operational 
commands, and.in the O.T.Us. than m the operatiOnal umts. _ 

TABLE XXII 

Final disposal Temporary 
\ disposal 

' 
Command ·Total bO 

l 'tl ] 'tl 'i ·~ <ll l[ 
<ll 

'tlbO 

~ 'g .s q:j !ll ::I 

d>~ ~ 
::I 

~ :§ q:j e :> !~ & d 
~ (.!) 1-i ~ ll:lll) 

---
Bomber Ops. .. .. 348 38 10 92 1 52 99 88 84 
Bomber O.T.U. .. . . 154 24 6 40 1 24 24 29 25 
Bomber Command .. .. 502 62 16 132 2 76 123 117 109 
Fighter Ops. .. .. 82 14 7 11 - 9 14 31 14 
Fighter O.T.U. .. .. 26 4 - 3 - 4 10 6 5 
Fighter Command .. .. 108 18 7 14 - 13 . 24 37 19 
Coastal Ops. • . .. .. 125 19 6 27 - 13 29 34 27 
Coastal O.T.U. .. . . 35 ., 1 11 1 3 4 7 7 
Coastal Command .. .. 160 26 7 38 1 16 33 41 34 
Middle East •. .. .. 125 46 5 6 - 29 49 53 52 
Flying Training .. .. 267 42 4 124 5 29 33 32 35 
Army Co-op, Ops. .. .. 29 7 2 4 1 4 4 6 7 
Army Co-op. O.T.U. .. 6 1 - 3 1 .- - 1 --Army Co-op. Command .. 35 8 2 7 2 4 4 7 7 ------------1--

Total .. .. 1,197 202 41 321 10 167 266 287 256 
-

lll Table XXII the column ' temi>orarily grounded ' strikes an unjustifi
ably pessimistic note, for it includes all patients who were sent on sick leave 

. prior to return to flying duty. It therefore has little practical s_ignificance. 
An interesting p~int arises in regard to the problem of. predisposition, which 
has already been discussed. In Table. XXII it will be seen that in Flying 
Training Command, 129 patients were removed from flying and only 51 returned 
to flying (15 of these were instructors). In the O.T.Us. 60 were removed and· 
43 returned to flying, and in the operational stations 142 were removed and 

.154 r~tumed to flying. In Middle East Command particularly, 51 returned 
to . flymg and only 6 were grounded. From previous data presented this 
means that the greater the flying stress the higher the proportion of men 
returning to that stress after a psychological illness. In other words, pre
disposition is highest and the prognosis is worst in the safety of training units. 
This illustrates again the important part played by' predisposition in 
determining these illnesses. 

5. Lack of confidence 
, When the 176 flying personnel (15 per cent ofthe totai) who were not 

considered to be medically ill are contrasted with the total series, several 



133 

interesting points emerge. In .the main there is similarity between the two 
groups and the differences are as follows :-

(i) In the g_ro~p ' ~king confidence : the proportion of subjects with 
commiSsions IS less than that m the large series-19 per cent 
compared with 29 per cent. 

(ii) The marriage rate was 44 per cent compared· with 36 per cent in 
the whole group. This slight difference may be a reflection of the 
observation that in some cases the wives persuade the man against 
flying intentionally or subconsciously. 

(iii) Pre.disposition to psychological disorder was rather less evident in 
this group. , · 

TABLE XXIII 

Lack of All cases Predisposition confidence 
per cent percent 

Nil .. 45 32 
Mild 52 51 
Severe .. 3 IS 

• 
Those mildly predisposed form just half of ~ach group, but those severely 

predisposed are Jive times less common in the group 'lacking confidence.' 
Nevertheless, a high proportion of those considered medically fit at the time of 
examination and subsequently referred for executive action, were in some 
degree predisposed to psychological disorder. 

In the group of those 'lacking in confidence,' however, there are half as 
many again who have no evidence of predisposition to psychological disorder. 
As in the total series this extra number probably represents those men who, 
although apparently normal in all respects, have for personal safety or gain 
decided that they will not fly again. From a clinical point of view these men 
stand out in contrast to the others, since there is less justification for their 

. behaviour. 

Flying stress 

Nil 
Slight •• 
Moderate 
Severe .. · 
Exceptional 

TABLE XXIV 

Lack of 
confidence 
per cent 

39 
36 
20 
s 

All cases 
per cent 

38 
27 
24 
10 
1 

Table XXIV shows that a greater number of patients with=-- psychological 
illness have been subjected to the more severe degrees of flymg stress than 
those who lack co11jidence, but an equal proportion of each group have been 
subjected to no stress at all. There is ~ery little difference between the t\~o 
groups in the numbers who have expenenced the lesser. degrees of stress, m 
fact in' this table also it is the similarity rather than the difference between the 
groups which is striking. 
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TABLE XXV 

Non-flying stress 
Lack of 

confidence 
per cent 

All cases 
per cent 

Nil 
Mild 
Severe 

77 
23 

59 
36 
4 

Table XXV shows that those who develop psychological disorders have 
been subjected to greater domestic and personal worries than have those 
lac'kirig confidence, three-quarters of whom had .no appreciable stress of this 
wrt. · 

TABLE XXVI 
-

Number of cases 
.. Percentage 

Duties lack of • 
Lack of .1\ll cases 

confidence 
confidence 

Flying training .. .. 21 267 7·9 
O.T.Us. .. .. .. 36 221 - 16·2 
Bomber operations .. .. 52 348 13·6 
Fighter operations .. .. 10 82 12·2 
Coastal operations •• .. 16 125 12·8 
Middle East operations .. 35 125 28·0 
Army Co-op. operations .. 6 29 20·6 

Total .. .. 176 1,197 14·7 

The relative number of cases lacking confidence is low in Flying Training 
Command and high in }!fiddle East Command. It is interesting that in the 
.former, flying stress is low and in the latter it is high. In the other Commands 
and O.T.Us. the proportion is similar to that of cases of psychological disorder. 

(vil) TABLE XXVII 

Number of cases 

Crew ' Percentage 
lack of 

categories Lack of All~ 
confidence 

confi&ence 

Pilot .• .. .. .. 76 563 13·4 
W.Op./A.G .•. .. .. 60 293 20·5 
Observer .. .. .. 18 . 154 11·2 
Air Gunner .• .. .. 12 156 7·7 
Radio Observer .. .. - 14 -
Engineer .. .. .. - 12 -

Total .. .. 176 1,197 14·7 

. The r~tive incidence ~f la~ of confidence appears to be higher in wireless 
~tor/air gunne.rs than m .Pilots. The number of cases lacking confidence 
m observers and air gunners 1S probably not great enough to warrant definite 
conclusions. 

• I 



135 
(viii) TABLE XXVIII 

. 
Number of cases 

Flying and Percentage 
operational hours lack of 

Lack of confidence 
confidence AU cases 

No fiyin~ 
., .. .. . . . 7 95 7·4 

No operations .. . .. 55 '374 14·7 . 
Less than 100 op. hours .. 81 297 27·1 
Over 100 op. hours .. 33 . 431 7·6 

Tow .. .. 176 1,197 I 14·7 -
' 

It see~s that lack of confidence is more likely to arise· in the early stages of 
an operational tour than at any other time and as operational experience 
accumulates the individual is likely to continue in his dutie<> until he develops 
a psychological illness rather than throw his hand in. This only will be a 
reflection· of the higher morale of those reaching the later stage of their 
operational duty. · 

6. Relative incidence of 1iyjng stress · 
Owing to the different rates of expansion of the commands, and of the 

pe~sonnel in different duties and air crew categories in those commands, it has 
so far proved impossible to calculate an index by means of which accurate 
comparisons can be made. Some idea of the number of persons exposed to 
risk in each command, or in its component parts could be obtained if the 
monthly average strengths were known, as well as the monthly intake and 
output. This information could be used to calculate an index which would be 
roughly comparable from command to command. It is obvious that the 
usual figure of the annual incidence expressed as a percentage of the average 
strength has no. value in this connection either in itself or for comparison. 
For instance, it was found that the cases coming to notice in the past six 
months first began to break down not only in these six months but during . 
1941 and even 1940. The large number of pilots involved consequently includes 
a large legacy from the previous two years, but the incidence in a new category 
such as radio observer is not similarly loaded. Any comparison of pilots and 
radio observers on the basis of a simple index would therefore be grossly mis
leading. Similarly, comparison of a fairly stable command with one which is 
rapidly expanding might lead to misinterpretation of the results. 

All the information needed to calculate a reasonably accurate figure of 
incidence of psychological disorder in flying personnel in the different duties 
and categories in the commands is not at present available. For the purpose 
of this interim report an arbitrary index of the incidence has therefore been 
adopted to give a rough ~de the rela~ve ~ncidence in com!D3.?ds, operation~ 
stations and O.T.Us., but 1t dqes not mdicate the actual mc1dence. To this 
end the index for the whole service is taken as unity. The index is based upon 



136 

the ratio of the cases to the average monthly strengths. The proportional 
incidence in commands, operational units and O.T.Us. is as follows:-

TABLE XXIX 

Indices of incidence of neurosis in air crews 

' 

Total· · Operational O.T.U. units 

Royal Air Force .. .. 1·00 - -
-

.Bomber Command .. .. 1·85 2·77 1·0~ 

Fighter. Command .. .. - 1·24 -

Coastal Command .. .. 0·93 1·82 0·44 

Army Co-op. Command .. 1·15 -
Flying Training Command 0·41 I - -

The relative index of incidence in the larger air crew categories in operational 
stations and in Flying Training Command is shown in Table XXX. The 
figures for the newer and smaller categories are not large enough to be reliable. 

TABLE XXX 

Indices of incidence of neurosis in air crews at operational'stations and 
Flying Training Command 

~ Fighter Coastal Army Flying 

Co-op. Training 
ComJ;O.and 

. 
All air crew .. 2·77 1·25 1·82 1·15 0·41 
Pilots .. .. 3·03 1·67 2·20 1·10 0·39 
Observers .. 2·01 - . 1·10 0·31 
W.Op./A.G. .. 2·74 - 1·72 - 0·33 
Air Gunners .. 3·67 - 0·46 - -

TABLE XXXI 

Indices of incidence of neurosis in air crews at O.T."Qs. and Flying Training Command. 

Crew categories 
Flying Bomber Coastal Training 

Command COmmand Command 

All air crew .. .. .. 0·41 1·02 0·44 
U.T. Pilot .. .. 

' 
0·39 0·54 } U.T. Observers .. .. 0·31 0·86 

U.T. W.Op.fA.G. .. .. 0·33 0·67 0·42 
U.T. Air Gunners .. .. - 0·55 
Instructors .. .. .. 0·90 1·52 0·45 . 
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TABLE XXXII 

Approximate relative index of incidence iii. duties 

Duties 

Royal Air Force • • • . 
Coastal G.R. and offensive 
Bomber, day and night .• 
Fighter, day .. 
Army Co-op. 
Fighter, night 
P.R.U. •. •. .• .. 
Instructing (Flying Training) .. 
Under training (Flying Training) 
Coastal boats 
Air-Sea Rescue 

Index 

1·00 
2·30 
2·27 
1·80 
1•17 
1·07 
1·07 
0·85 
0·41 
0·31 
0·31 

_ .For convenience. the .word in~id.ence wip. mean the index already described, 
but.lt must be borne m mlfld ~hat 1t lS only absolutely comparable in commands, 
dutles and crew categones 1f the rate of flow of flying personnel in these 
groups is similar. In Table XXIX it will be seen that Bomber Command 
has th~ highes~ }ncidence of p~ychological disorder in flying personnel ; that 
for Flymg Trammg Command 1s much lower than the others. The incidence 
in operational wnts is ~uch higher than in O.T.Us., in Bomber and in Coastal 
Commands. 

The incidence in operational stations in Bomber· Command is over five 
times that in Flymg Training Command. This confirms the evidence already 
presented of a direct relationship between the degree of flying stress encountered 
and the incidence of. psychological disorder in air crews. When the crew 
categories of the commands are studied it is seen that in each the highest 
incidence is amongst the pilots except in Bomber Command where the incidence 
in pilots is second highest, being exceeded by air gunners. The highest incidence 
in all categories is in Bomber Com,mand, with Coastal Command next and Fighter 
third. In Flying Training Command tpe highest incidence is in instructors, 
the majority (85 per cent) of whom are pilots, but there is no significant difference 
between the categories of those air crews under training, pilots being the same 

- as the others. The incidence in these pilots under training is low. It seems, 
therefore, that the high incidence in pilots in operational Wlits is due to some 
special stress to which they are subjected. Some of the factors which may 
contribute to this stress have been discussed on pages 47-54 and include the 
psychological strain of responsibility for the aircraft and its crew for the captain 
and the bodily fatigue of prolonged ffights. To these must be added the 
possibility of central nervous fatigue following long continued and perhaps 
too frequently repeated skilled performance. It has been suggested that the 
high incidence in Bomber ·Command air gunners is due to lack of personnel 
selection on enrolment in this air crew category. 

Although the incidence is low in personnel under training, it is higher in 
instructors, and whom it approaches the level of the operational crews. It was 

·shown that 15 of 52 instructors who broke down in Flying Training Command 
had experienced the stress of operation;U flying before breakdown. This may 
be a factor in causing breakdown, but as the incidence is also high in the other 
instructors it appears that the nature of their duties; whether as the result of 
boredom staleness, or anxiety, may increase the likelihood of psychological 
disorder.' It is interesting that there is a uniform rate of breakdown in air crew 
under training, irrespective of their categories, suggesting that the nature of 
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the basic duty, per se, doe$ not contribute to the discrepancy between the 
incidences of breakdown in air crew categories in operational stations. 

The incidence in different duties shows great variation. Coastal general 
reconnaissance and offensive duties have the same high incidence as bombing. 
Day fighting is slightly_ lower and is much greater than night flying. The 
distribution suggests that in the operational duties the incidence of psychological 
disorder is related to the amount of hazard involved. 

7. SUMMARY 
In a statistical survey of psychological disorders in flying personnel 

in the Royal Air Force in the period February 3rd to August 3rd, 1942, the cases 
have been analysed on the basis of commands, duties, air crew categories, 
flying hours and operational flying hours, time of onset, ages, ·proportion 
commissioned, psychiatric reaction types, causes, psychological stress related 
to flying and other factors, and of predisposition to neurotic illness. Finally 
the number of cases has been relatea to the average strengths in the commands, 
and the relative incidence determined, as far as possible, for commands, duties, 
air crew categories, and the proportion commissioned. -

Points are worthy of note :-

(i) The number of cases of psychological disorder referred to neuro
psychiatrists in the six months was 1,197, 176 of. these were 
considered to have no medical disability and were referred for 
executive disposal. -

(ii) There were twice as many cases in Bomber Command_ {502) as in 
the next highest, Flying Training Command (267). 

(iii) The duties contributing the greatest number of cases were air crews 
under training (30 per cent), and night bombing (29 per cent) 
I~tructing was third (11 per cent). - · 

(iv) Pilots made up n~arly half the total (47 per cent)1 wireless operator-
air gunners contributing a quarter (24 per cent). · 

(v) Nearly 40 "Per cent of the personnel had not reached operationai 
duties, and 8 per cent had not flown at all. · 

{vi) An anxiety state or depression were present, alone or together, in 
88 per cent of the cases. ;Hysteria wa~ present in 12 per cent. . 

(vii) In all ~xcept 4 cases psychological causes were thought to have 
. contnbuted to the illness. In 24 per cent physical causes were 
' also present. -

[viii) 42 per cent of those patients Who had been given a final disposal 
returned to flying duties. 97 per cent of those permanently 
grounded were fit. to continue in ground duties. 

(ix) Nearly two~thirds of the patients (65 per cent) had been subjected 
either to slight flying stress or to no flying stress at all and over 
at~ were considered to have had no such stress. In is per cent 
the illness seems to have been unrelated to flying duties. 

(x) Over a half (59 p~r cent) gave no history of contributory domestic · 
· or personal womes. . 

(xi) In two-t~ds (67 pe~ cent t~ere. was evidence of predisposition to 
neurotic illness. This ~as mild m ?2 pe.r cent and severe in 16 per 
cent. There was an mverse relat10nship between the incidence of 
severe predisposition and the flying stress to which the patients had 

' 
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been subjected. This latter was directly related', to the amount of 
:flying, and especially of operational flying, done' by the patients. 
The incidence of severe disposition as high (42 per cent) in those 

. who had not flown. In those who had begun their flying career the 
highest incidence of severe predisposition was in Flying Training 
Command (30 per cent), With a steady decrease with increasing 
experience. Thus, in each command it was higher in the O.T.Us. 
than in the operational units, reaching its lowest point (6 per cent) 
in those who had completed over 100. operational flying hours. 
The greater the predispo'Sition the le'Ss is the amount of flying stress 
required to cause breakdown. 

(xii) An approximate index of the incidence was calcUlated from the 
average monthly strengths. The severe limitations of this index, 
and the impossibility of determining· the true incidence in view 
of the different rates of expansion of different commands, and of 
duties and categories in those commands, has been emphasised. 
On the basiS of a hypothetical index of 1·00 for the whole Royal 
Air Force, the relative incidence of psychological disorder in air 
crew in different commands, duties and categories has been 
estimated.. This was highest (2·27) in bomber operational units 
and lowest in air crew under training (0·41). In the·operational 
commands· it was invariably higher in the squadrons than in the 
O.T.Us., and in pilots higher than in any other air crew categories 
in the commands. In Flying Training Command, on the other 
hand, the index wa.S roughly the same for each air crew category 
under training. 

· The duties with the highest incidences were Coastal G.R. and offensive 
duties (2·30) day and night bombing (2·27) arid day fighting (1·80). The 
lowest were in Coastal boats and in the Air Sea Rescue Service (0·31). 
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CHAPTER X 

CLINICAL AND STATISTICAL. STUDY OF NEUROSIS PRECIPITATED 
BY FLYING DUTIES 

by 

Air Vice-Marshal Sir Charles P: Symonds,· K.B.E., C.B., M.D., F.R.C.P., and 
Wing Commander Denis J; Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report M7 August, 1943 

Introduction 
In 2,200 of the 2,919 cases of psychological disorder in flying personnel 

seen by neuro-psychiatrists in the Royal Air Force in the year ending February 
9th, 1943, the physician considered that the neurosis had arisen mainly from 
flying duties. This report is based upon an analysis of the data recorded 
for each of these cases by the neuro-psychiatric physicians who saw them,. 
but it will take into account for purposes of comparison data recorded in the 
same way and during the same period, for cases of neurosis in air crews which 
were not attributed to flying duties. Reference will also be mad& to individual 
case histories and to observations made during visits· of the two investigators 
to stations in the commands, reports upon which have already been presented 
(Chapters IV, V and VI). It is emphasized that the present report does not 
deal with the total incidence of neurosis in flying personnel during a year, 
but is confined to the problem of neurosis resultin~ from flying duties. 

1. - Method 
The method of coll~ction and sorting of data, with ·samples of the cards 

used and the instructions issued to the physicians who used them, is described 
in Chapters VII and IX. Briefly, every physician returned a card for each case 
of psychological disorder in flying personnel seen by him, to the Central Registry. 
On this card were recorded details of the patient's Service career, including 
flying hours, type of duty, the aircraft used, diagnosis, and an assessment of 
what in the physician's opinion were the most important factors in causation, 
with especial reference to the . degree of stress to which the patient had been 
subjected in his flying, and in his life apart from flying, and to his constitutional 
liability to breakdown in the face of stress.· Instructions upon definition 
and documentation were explicit. All the information, which was collected 
in as consistent a manner as possible, was transferred to a punch-card system 
and subsequently analysed. The sources of the material are described in 
Chapter IX, cases being unselected, and including all air crew categories and 
duties in the Royal Air Force. Altogether 2,919 flying personnel were referred 
to neuro-psychiatrists for a psychiatric opinion during the year, and were 
divided as follows :-

Neurosis arising mainly from flying duties .. 
Neurosis not directly caused by flying duties 
No neurosis, but lacking in confidence 

Total 

, Cases 
2,200 

303 
416 

2,919 
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. The decision whether or not a neurosis has .been caused mainly by flying 
. dutte;; has, of course, to be made by the physician on the basis of his interview 
. ~d 1t depends upon his clinical judgment. In most cases the decision is ~ 
stmple ~ne, but all cards were scrutinised at the Central Registry, doubtful 
cas~s bemg. refe~ed back for reconsideration. The physicians were instructed 
to mclude m t¥s group all n~uroses. resulting from, experiences peculiar to air 
crews, and to hst these expenences m each case. The instructions stated that 
these experiences 

' may includ:e, ~or example, anticipation of flying before flying has b;gun, witnessing 
unpleasant m~1dents •. death of friends : actual experience of mishaps, shaky-dos, 
?r~hes, flak, 1mmers1on, exhaustion, altitude effects, cold, air sickness, physical 
·1D)ury. E;ffects. of phy~ical injury will, however, only be included if the resulting 
psych_ologtcal ~~der !" not purely of the organic type. For example, a man 
suffenng a head 1DJury m a crash may be confused; a man with an infected wound 
may beco~e d<:lirious. The symptoms in such cases, though they are symptoms of 
psychologtcal dlSorder and have arisen from flying duties, are of the organic reaction 
type, therefore no card need be returned. A man who has suffered injury to the 
h~. however, or any other part of the body in a crash may develop a state of 
~ety because he has been hurt and fears being hurt again. This is psychological 
dlSorder not of the organic type, and a card will be required.' 

Although this report is concerned with the group of cases arising mainly 
from flying duties the other two groups will be referred to in order to illustrate 
points in the arguments presented. These are based on figures giving the actual 
number of cases of neurosis; the incidence of neurosis per 100 man-years. 

The conception man-year has been adopted on the advice of Professor A. 
Bradford Hill, because the conditions in the commands vary so much that a · 
comparison of incidence in terms of average strength may be misleading. 
This is so because the rate of intake and the rate of outflow from commands, 
whether due to casualties or postings, varies so greatly that the actual number 
of men who pass through the command may have little relationship to the 
average strength. For example, using hypothetical figures, suppose that:-

1,000 cases occur in Bomber Command with an average strength of 10,000 men 
and a flow of 50,000 men through the command in the year, while 500 cases occur 
in Fighter Command with an average strength of 5,000 and a flow of 7,500 men in 
the year. The incidence would be 10 per cent of the average strength in each case, 
but it would be 2·0 per cent of the total men in the first and 6·6 per cent in the 
second.· As the average time a man stayed in Bomber Command would be 

!~:~: x 12 = 2·4 months and in Fighter Command~:~~~ X 12 = 8·0 months, 

the time available for each mail to break down in Bomber Command being only 
about a third of that in Fighter Command, very many more men have been exposed 
to the risk of breaking down in Bomber Command than in Fighter Command in 
the same year. If number of i'lldividuals and duration of stay are combined in the 
conception of man-years, Wl! have a unit which covers both average strength and 
rate of flow and provides a basis for comparison of the relative incidence in com
mands, duties and crew categories, with varying strengths and times of stay of 
the personnel. A hundred man-years may be made up by a hundred men staying 
in a command for a year, or by 400 only staying for an average of 3 months, but a 
moment's thought shows that if all other factors are equal the number of illnesses 
occurring in the two groups would be equal, since the 100 men were exposed to the 
chance of illness for four times as long as the 400. · 

The simple calculation in the previous paragraph shows that both the 
average strength and the rate of flow through the command are used to calculate 
the number of man-years. The incidence in man-years has been calculated 
from the number of cases, the strengths at the beginning of each quarter, 
and the total intake in each quarter during the year of inquiry. From these 
data the statement that the incidence of neurosis in X men with an average 
stay in the command of Y months was Z per 100 man-years may be completed. 

It was subsequently found that incidence expressed as per cent man-years 
was roughly the same as if it had been express~d as per ~ent average strength. 
For comparison, however, per cent man-years 1s more reliable. 
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Incidence 
TABLE I 

Distribution in crew categories resulting from fiying duties in a year 

Category No. Per cent 
of total 

Pilot .. .. .. 1,016 ~} W.O.P.JA.G •. .. .. . . 455 21 96 
Air Gunner .. . . .. 319 15 
Navigator .. .. .. 311 14 
Flight Engineer .. .. .. 30 1·4 
Navigator, R. .. .. . . . 21- 1·0 ' 
:Bomb Aimer . . . . .. 19 0·9 
Navigator, W. .. .. . . 16 0·7 
P.N.B. .. .. .. . . ·10 0·5 
Navigator, B.W., etc. .. . . 3 0·1 

Total .. .. .. 2,200' 

This shows that nearly half of all cases arise in pilots and that 96 per cent 
were confined to pilots, ·wireless operators, airgunners and navigators. The 
other eight crew categories together only contributed 99. cases (4 per cent), 
so they will be grouped together and the discussion limited to the first four 
categories. (See also Fig. 1, page 143.) 

TABLE II 
Percentage of cases analysed in crew categories 

Command Total Pilot Navigator WOP fAG AfG 
Other 

ca~gories 

' 
Bomber •• .. 942 29 18 26 22 5 
Middle East .. 299 ' 59 10 17 12 2 
Coastal .. .. 271 44 12 31 9 4 
Fighter .. 

. 
197 84 3 1 8 4 .. 

Army Co-operation 46 67 9 11 11· 2 
Flying Training 445 55 17 15 '8 -

Total .. 2,200 46 14 21 15 4 

· Table II shows that in all commands except Bomber, pilots made up the 
bulk of the cases and that they represented 84 per cent in Fighter Command. 
In Bomber Command the distribution of cases was much more uniform, and 
pilots made up just under 30 per cent of the total. 

TABLE III 
Incidence in crew categories as a percentage of man-years 

Air Gunner .. 
W.Op.fA.G .•. 
Navigator 
Pilot .• 
O!;her categories · 

All categories 

Category Incidence per 
100 man-years 

5·2 
4·4 
2·8 
2·8 
2·0 

3·2 
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It is apparent from Table III tha.t the high percentages of pilots shown in 
Tables I and II gives a false impression of the relative incidence which is actually 
lower in this category than among air gunners and wireless operators. 

As conditions to which air crew under training are subj ected in Flying 
Training Command are quite different from those found in the operational 
Commands, and as air crew under training are so numerous as to affect the 
total incidence materially, it is best to consider the position in Flying Training 
Command separately, as in Table IV. 
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TABLE. IV 

Incidence in air crew categories per 100 man-years in Flying Training Command 

Air Gunner 
Pilot 

Category 

Navigator .. 
W.Op./A.G. 
Other categories 

All categories 

I 
Flying 

Operational Training 
Commands Command 

(per 100 man-years) 

6·7 1·5 
5·4 0·9 
4·7 1·3. 

\ 4·3 1·4 
2·3 0·9 

5·0 1·3 

This table, shows that in the operational commands, i.e., the Royal Air 
Force apart from Training Command, the incidence of neurosis attributed to 
flying duties is higher in air gunners than in any other category, and that 
pilots, in whom it is next highest, have an incidence slightly above the mean, 
which is exactly 5 per 100 man-years. It should be remembered that this 
refers only to neurosis resulting from flying. 

The distribution of cases in air crew categories in each command is shown 
in Table II, the incidence in air crew categories in the Commands in Table V. 
As the categories Bomb Aimer, Flight Engineer, Navigator R. and Navigator 
B.W. had only recently been instituted, the number of man-years represented 
by them as well as the total number of cases contributed by them (99) is so 
small that the incidence figures are unreliable. They have therefore been 
excluded from this table. When the figures for pilots, navigator, wireless 
operator and air gunner are compared, it is seen that in every operational 
command, the breakdown rate is greatest in air gunners and is next greatest 
in pilots, while it is lowest for navigators and wireless operators. 

TABLE V 

Incidence (per 100 man-years) in commands analysed in air crew categories 

Category Bomber Middle Fighter Coasta;l Army Flying I 
East Co-op. Training. R.A.F. 

; 

Air Gunner .. .. 8·0 7·0 5·8 5·5 5·3 1·5 5·2 
Pilot .. .. 6·8 5·8 4·9 5·0 3·6 0·9 2·8 
Navigator .• .. 5·8 2·6 2·3* 2·7 2·4 1·3 2•8 
W.Op./A.G ... .. 5·5 3·6 - 2·9 2·4 1·4 4·· 

Command .. 6·5 4·8 4·0 3·9 3·5 1·3 3·2 

* Navigator Radio 

The breakdown rate for all air crew categories is higher in Bpmber Command 
and is lower in Army Co-op. Command than in any other operational command. 
The low figures for Training Command are in stri~ing contrast to those for the 
operational commands. A discussion of the causes of these varying incidences 
will be deferred until further facts are presented. · . 
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(a) Duties 

The. numb~r of duties in Table VI is greater than the number of cases 
bec~use In 216 lll.Stances, or 10 per cent of the total, the patient performed-two 
duties before he broke down, -both of which were considered causal and both 
recorded. 

TABLE VI 
Distribution of the cases analysed under d~ties 

D~ties 

Bomber, night . • • • . •. 
Under training • • • • . • 
Instructor .. • • .. •• 
Fighter, day • • • • • • 
Coastal, General Reconnaissance •• 
Bomber, day • • . • . . 
Fighter, night . . • • . • 
Army Co-operation. • • • • • 
Coastal boats . • .. .. 
Coastal strikes· .. .. .. 
Ferrying • • . • • • • • 
Photographic Reconnaissance Unit 
Air Sea Rescue .. .. •• 
Test pilot ·.. . . . • • . 
Other duties • . • • . • 

Total eases 

No. of 
cases 

791 
584 
264 
237 
170 
158 
56 
37 
33 
29 
14 
9 
5 
3 

26 

2,200 

Percentage 
of duties 

33· 
24 
ll 
10 
7 
7 
2 
z 
1 
1 
0•4 
0·3 
0·2 
0•1 
l·l 

100 

In operational duties the largest contributions are made by night bombers, 
day fighters, coastal central reconnaissance and day bombers, but it is obvious 
that the size of these figures depends largely upon the populations at risk. 
The contribution from training units, made up by the men under training and 
instruction, is 35 per cent of the total duties. More detailed analysis shows 
that the proportion contributed by the O.T.Us. is rather smaller and ranges 
from 21 to 31 per cent throughout the commands. 

TABLE VII 
Incidence in duties ill operational units of commands 

(per cent man-years) 

I Day I Night I Day I Night I jeoAnny 
Command Fighter Fighter Bomber Bomber Coastal ar· 

Bomber .. .. .. - - 11·2 12·1 - -
Middle East .. .. .. 10·4 - 8·9 8·8 2·4 -
Fighter .. .. .. 6·0 3·4 - - - -

tal .. .. .. .. - - - - 3·9 -
Army Co-operation .. """ 

...... - .- -. - 5·.& 

Table VII shows the incidence per cent of man-years in the pnnc1pal 
operational duties in each of the commands. Those duties which had an 
insignificant representation in the command and consequently gave an 
unreliable figure of incidence have not been included. It is instructive to 
compare the figures with that for all the operational commands, namely 5 per 
cent. It will be seen that in the conditions which existed in 1943, the incidence 
per cent of man-years in operational units of Bomber Command was higher 
than that for any other operational duties, and that night bombing produced 
nearly two and a half times the neurotic illness experienced on an average in 
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all operational units, twice that of day fighting, and three times that of Coastal 
operational duties. The low breakdown rate in night fighters compared with 
day fighters is striking, but the actiological significance of these differences will 
be discussed in detail later. · 

A comparison between the incidence of neuroses attributed to flying duties 
for the whole Command and for the operational and training sections is shown 
in Table VIII. In all Commands this breakdown rate is highest in operations, 
and it is consistently lowest for personnel under training, being just 1 per 1,00 
man-years for air crew under training in Flying Training Command-(Figure 2) . 
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TABLE VIII 

Comparison of incidence in the whole command with those in the operational ud training 
sections (per cent man-years) 

Command Whole On Under 
command operations training 

Bomber .. .. .. 6·5 12·0 2·7 
Middle East .. .. 4·8 8·4 1·2 
Fighter .. .. 4·0 5·0 2·5 
Army Co-operation .. 3·5 5·4 1•8 
Coastal .. .. . .. 3·9 - -Flying Training .. .. 1·3 - 1-1 

~ 

It is of interest to compare in Table IX the distribution of neurosis 
occurring in flying personnel but not attributed to flying duties. This shows 
that nearly three-quarters of these cases occurred in men who were under 
training. Samples of the incidence of the neuroses which were apparently 
unrelated to flying are shown in Table X. 

TABLE IX 

Neuroses apparently unrelated to flying duties in commands 
(per cent of total cases) 

Command Total Under In- Day Night Day Night train-- cases ing struct. Fighter Fighter Bomber Bomber 

-- ----. 
Middle East .. 29 10 7 :u - 14 24 
Bomber •• ~- 30 33 27 - - 3 53 
Fighter .. .. 19 32 16 21 . 32 - -
Coastal .. 13 31 - - - - -
Army Co-operation ~7 14 - - - - -
'Flying Training •• 205 93 5 0·5 - - -

Total .. 303 71 8 5 . 2 r~ 8 

TABLE X 

Incidence of neuroses unrelated to ftying 

Personnel 

Under training in Training Command •• 
All under training 
All operations .• 
Bomber operations • 

Incidence 
(per cent 

man-years) 

0·64 
0·50 
0·30 
0·27 

Other Coastal duties 

----
1 6 
- 3 
- 5 .· 
62 8 
- 100 
- 2 

3 4 

This table shows that the actual incidence of neurosis considered by the 
physician to be unrelated to. ~ying duties te~<J:; to. dim!nish ~th increasing 
flying experience. If the opllllon of the.phystCl~ as.re~ble 1t may be that 
preoccupation with the hazards of opc:;rational fiymg ma:s-:- m some way protect 
the individual from the effect of womes unrelated to fiymg. 
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Marriage 

TABLE XI 

Comparison of the marriage rate in the groups related and unrelated to flying duties 
(per cent of cases) · 

Cqmmand 

Middle East 
Bomber .. 
Fighter .. 
Flying Training .. 

Neurosis and flying duties 

Related 

29 
40 
35 
36 

Unrelated 

55 
53 
57 
23 

Coastal and Army Co-operation commands were not included in Table XI 
as too few cases were available in the second column. It is apparent that in 
the operational commands marriage plays a more important part in the 
neuroses unrelated to flying duties than in those related to them, while the 
reverse obtains in Flying Training Command. The explanation which occurs to us 
i's that in the squadron the man is not only for the time being cut off from his 
family life, but he is so imbued with the squadron and crew spirit and is so 
preoccupied with the job in hand that the anxieties and cares of his private life 
are relatively unimportant. Thus, during his period of greatest hazard he is 
protected from many of the stress factors of civil life. 

(c) Flying hours and operational exP._erience 
TABLE XII 

Operational and non-operational flying ell:.perience before cases reported sick 

. 
Flying ell:.perience (per cent of total cases) 

Category Total 
Under 100 I Over 100 None No ops; operational hours 

Pilot .. .. .. .. 1,016 4' 32 28 35 
Navigator .. .. .. 311 7 42 26 25 
W.Op./A.G. .. .. .. 455 5 23 33 39 
Air Gunner . 319 2 26 39 33 .. .. . . 
Other categories .. .. 99 11 32 41, 15 

Total .. .. 2,200 5 31 31 . 33 

It shows that neuroses caused. by flying duties are equally distributed 
between men who have not flown on operations, who have started their tour, 
and who have had considerable experience of operations. This is not to say 
that the experience of operations does not play a profound part in causing the 
neurosis, for it must be remembered that the population of men under training 
is much greater than that on operations, and the casualties in the first 100 hours 
of operations have materially reduced the number surviving to experience the 
risk of breakdown in the second part of the tour. This is shown by the figures 
of incidence in Table VIII which indicate that in each command the proportion 
of men who break down while on operations is invariably higher in those who 
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are under training in the Command, and much higher than in Flying Training 
Command. Thus, although each of these three stages of duty contributes 
about the same nwnber of cases, the incidence rises steadily and steeply as 
experience of operational flying increases. 

Although the proportion of navigators in healthy air crews is the same under 
training in Flying Training Command, at the O.T.Us. and on operations, half 
the cases of psychological disorder which occur among navigators arise before 
reaching operations, compared with a third or less in pilots, wireless operators, 
and air .gunners. This difference is possibly related to a special form of stress 
to which navigators are subjected .which is discussed on page 151. 

Table XIII shows the time of breakdown in relation to flying and 
operational experience in each command. Bomber and Fighter Command, in 
which the estimated stress of operations as indicated by 'the operational limit 

. in hours is rather similar, show almost identical proportions of cases both early 
and late in the operational tollr. In Coastal Command, on the other hand, in 
which the operational limit for the majority of duties is two or three times as 
long as in the other two commands, the peak period for breakdown occurs late 
in the tour. · 

TABLE XIII 

Time of breakdown in relation to flying and operational experience in commands 
(percentage of cases) · 

Command Total None No ops. Under 100 I Over 100 
- operational hours 

Bomber .. . . .. 942 - 25 41 35 

Fighter .. .. .. 197 - 20 42 37 . 
Coastal .. .. .. 271 - 15 30 55 

Middle East .. .. .. 299 - 10 38 53 

Army Co-operation .. .. 46 - 59 26 IS . . 
F1ying Training .. .. 445 23 67 3 6 

TABLE XIV 

Comparison of average time of onset of neuroses caused by flying duties in. Bomber 
Command, with the time when those lacking in confidence~ flywg . 

Flying experience 

Group of cases No. 
(per cent of cases) 

Operational hours 

None Under 100 Over 100 

Neuroses due io ftying .. 942 25 41 35 
Lack of confidence .. 156 27 56 17 

. 
The point ~hich emerges from.this compariso~ is th~t when~ man is unable 

to continue flymg through fear, Without a neurosiS, he 1S most likely to report 
his fear after a little operational experience. 
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3. Stress and predis;Position to breakdown 
In order to assess the factors which are responsible for the relationship of 

operational experience to the likelihood of breakdown, the part played by the 
stress of flying, by other psychological factors, and by the individual's own 
liability to breakdown should be investigated. In Table XV .(a), (b), and (c) 
these three groups of factors are considered for the 2,200 cases of neuroses due 
to flying duties. In these tables, flying stress means the amount of hazard 
encountered, the hazard .being measured against the usual expectation of danger 
in wartime flying. It was shown on page 129 that the assessments, which 
fell into five grades :. nil, slight, moderate, severe, exceptional, .Showed great 

-uniformity and that it was quite possible with experience to make a practical 
measure of this stress, irrespective of the duty involved. · Non-flying stress 
refers to all the other types of stress, domestic, monetary and personal, to which 
the patient has been subjected, and Predisposition which has already been the 
subject of other reports by Gillespie, Symonds, Williams and others, is the 
estimated liability to brea~down while serving as a member of an air crew; 

TABLE XV(a) 

Flying stress (per cent) 

Category No. 
Nil Slight Moderate Severe Excep-

tional 

Pilot .. .. 1,016 27 33 28 12 1 
Navigator .. 311 42 25 22 11 1· 
W.Op ... .. 455 27 26 29 17 .1 
Air Gunner .. 319 27 27 30 14 2 
Others .. . . - 99 46. 29 IS 4 2 

Total .. .. 2,200 30 29 27 13 •1 

- TABLE XV(b) • 

Non-fi.ying stress 
Category No. • (per cent) 

" 

Nil Mild Severe 

Pilot 1,016 . 63 34 3 .. .. . . 
Navigator .. .. . . 31I 68 29 3 
W.Op. .. .. .. 455 60 37 3 
Air Gunner .. .. :lmr.· 66 31 3 
Others .. .. .. 99 64 31 4 

' 
Total .. .. 2,200 . 63 ' 34 3 

- -- -. 
TABLE XV(c) . 

Pre-disposition 

Category . No. 
(per cent) 

Nil Mild Severe 

Pilot .. .. . . 1,016 32 52 16 
Navigator .. .. . . 311 25 54 21 
W.Op. .. .. .. 455 25 55 21 
Air Gunner 

-
.. 319 22 55 23 

Others .. .. . . 99 18 51 30 

Total .. .. 2,200 27 54 19 

' 
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The po~ts which emerge are :-

Flying stres!.-Alt~oug~ in all these ~ases the.neurosis was thought 
to ~e due to :flymg .dutles, m nearly a third the patients had not been 
subjected to any :flymg stress, and in less than half the cases was it more 
than slight. It will be seen that the percentage or those exposed to 
stress is about the same for pilots, wireless operator and air gunner but 
is much less for navigators. · ' 

Non-flying stress.-Evidence of extraneous causal'factors unrelated 
to :fl~g were only present in a third of the cases, again the navigators 
expenenced least, but on the whole this form of stress was uniformly 
distributed throughout the air crew. 

\ 

. Predisposition.-Seventy-three per cent of all the cases showed 
evtdence at a short interview of constitutional liability to breakdown 
and 19 per cent were so heavily predisposed that had their short
comings been recognised on entry it would have been reasonable to 
reject them since, as explained on page 121, this was laid down as 
the criterion of severe predisposition. _This figure compares with 3 per 
cent, and the total of 73 per cent predisposed compares with 15 per 
cent in normal air crews (page 187). For this purpose normal air 
crews, men who had been admitted to hospital as a result of physical 
injury, and who had shown no evidence of a neurosis during their :flying 
careers. The amount of flying experience which these men had had was 
comparable with that in the present series of cases. Men who break 
down as a result of their duties are consequently five times as likely to 
show evidences of contributional liability to breakdown as are normal 
members of air crews. Pilots who have broken down show the lowest 

. incidence of predisposition and air gunners the highest. · 

Tables XV and XVI (a), (b) and (c) show that when the stress figures are 
similar, predisposition is also similar, but when stress is high, predisposition is 
low. This reciprocal relationship is well seen when the figures for Flying Training 
Command are contrasted with those for the Middle East. In Table XV 
however, predisposition for navigators is no higher and yet non-flying stress 
slightly lower, and flying stress is also considerably lower than for other categorie.s. 
This category therefore furnishes an exception to the general rule. This 
anomaly indicates that a causal factor has been ignored for navigators and that 
the factor is not directly related to :flying stress, non-flying stress or predis
position. Clinical impression suggests that this factor may be a combination 
of anxiety and fatigue arising from the continued intellectual effort which iS 
the distinguishing feature of the navigator's duty. . · 

Contrasting air gunners with. pilots, the h~her ~at~ of predisposition in 
air gunners may be causally related to the htgher mc1dence of breakdown 
among them. This higher percentage of predisposition may in turn be related 
to the method of selection which results in the acceptance as air gunners of a 
number of men who have been rejected as pilots. On the other hand, the air 
gunner is more exposed to anxiety in his duty on account of his relative isolation 
from the rest of the crew, and the opportunities for anticipation and reflection 
which are provided by long periods of ~act!vity. Because. of ~his the psycho· 
logical effects of danger may be greater m atr gunners than m atr crew of other 
categories. 

It was shown on page 128 that the~e tends to be an inverse relationship 
between the stress encountered before breakdown and the predisposition to 
breakdown, those heavily predisposed withstanding little stress, those sltowing 
no predisposition often withstanding severe stress before the onset of a 
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neurosis. This is, of course, only true in a large series of cases, the individual 
variation being enormous. (Figs. 3 and 4.) 
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FIG. 4 

NON-FLYING STRESS WITH DIFFERING DEGREES OF PREDISPOSITION 
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The proportion of cases showing the five different degrees of stress is similar 
in the three operational commands aj: home, but the stress required to cause 
breakdown in the Middle East is much greater and in Flying Training Command 
is much less- (Table .XVI (a)). On the other hand, other stress factors in the 
columns for non-flying stress presumably due to family separation and service 
overseas, are.seen to play a greater part in the Middle East. The inverse 
relationship of predisposition to flying- stress is clearly seen if Middle East 
Command, the home operational commands e,nd Flying Training Command 
are r.ompared (Tables XVI (a), (b) and (c)). 

TABLE XVI(a) 

Flying stress (per cent) 
' 

Command No. Excep· -
Nil Slight Moderate Severe tional 

Bomber .• .. 942 23 30 30 16 1 
' Fighter .. .. 197 22 32 34 11 1 

Coastal .. .. 271 21 36 31 10 1 
-
Army Co-operation 46 28 52 19 0' o. 

Middle East .. 299 11 25 35 25 4 

Flying Training 455 67 22 9 2 0 
' -

Total .• 2,200 30 29 27 13 1 
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TABLE XVI(b) 

No. 
Non-flying stress (per cent) 

Nil Mild Severe 

942 67 31 2 
197 65 28 6 
271 61 36 3 
46 50 48 l 

299 48 46 6 
455 69 29 3 

2,200 63 33 3 

TABLE; XVI(c) 

No. 
Pre-disposition (per cent) 

Nil Mild Severe 

942 27 56 16 
197 34 45 20 
271 26 57 17 
46 28 52 20 

299 40 46 13 
455 17 53 31 . 

2,200 27 53 19 

Further information about the causal role of these factors can be obtained 
by comparing this group with that of neurosis unrelated to flying duties and 
with the group lacking confidence as in Tables XVII (a), (b), (c). . 

TABL~ XVII(a) 

Flying stress (per cent) 

Group of cases No. . Excep- · 
Nil Slight Moderate Severe tional 

Neurosis due to ftying .• 2,200 so 29 27 13 . 1 

Neurosis not due to flying .303 84 10 5 l . 0 

Lacking confidence . 416 38 37 20 4 0 .. 

TABLE XVII(b) 

Group of cases No. 
Non-flying stress (per cent) 

Nil Mild Severe . . . 
Neurosis due to tlying .. 2,200 63 33 s 
Neurosis not due to flying 303 51 36 13 

Lacking confidence .. 416 69 30 l 
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Neurosis due to flying .. 
Neurosis not due to flying 
Lacking confidence .. 
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TABLE XVII(c) 

No, 

2,200' 
303 
416 

Pre-disposition (per cent) 

Nil Mild Severe 

27 53 19 
20 49 31 
39 57 4 

A note of warning is necessary when drawing conclusions from these tables. 
The physicians were instructed to make their assessments of each of the factors 
of stress and predisposition against a fixed standard, irrespective of the degree 
of prominence of the other two factors. Their diagnosis should similarly not 
have been affected by the weight of these factors,_so that, for example, a man 
who showed no evidence of medical illness shot!ld have been called A1B lacking 
confidence whatever tht:. stress or predisposition. Again, a man might well be 
considered to have developed an illness unrelated to flying duties, in the 
presence of considerable flying stress, and Table XVII (a) shows that this in 
fact occurs. Nevertheless the physicians are to some extent influenced by the 
prominence of any one of the causal factors both in assessing the other causes 
and in establishing the diagnosis. Although the flying stress factor is naturally 
of little moment in the group unrelated to flying duties;predisposition is severe 
in nearly a third of these cases, and the percentage of the cases with the more 
severe degrees of non-flying stress is higher than in the other two groups. In 
the columns for all three factors, the neuroses related and unrelated to flying 
duties make an interesting contrast, but the group of men lacking confidence 
shows a slightly lower rate of occurrence of flying and non-flying stress and a 
much lower rate of severe predisposition. There is, in fact, less reason to be 
found for the failure of these men to fulfil their duty than in cases of neuroses. 

If there is indeed an inverse relationship between stress and predisposition, 
this should be apparent when comparing the degrees of stress of those with 
severe, mild and no predisposition (Table XVIII and Figs. 3 and 4). 

Ti\.BLE XVIII 
Stress in groups with differing degrees of predisposition 
- -

Percentage of total 
' 
Pre- No. Flying stress Non-flying stress 

disposition 

Nil Slight M~:r-1 Severe Excep-
tiona! Nil Mild Severe 

---
Nil .. 604' 18 27 33 20 2 62 34 4 
Mild .. 1,173 30 30 28 11 1 64 33 3 
Se~ere .. 423 47 32 15 6 0 64 33 • 3 

The table shows that total stress apart from flying is almost identical in the 
three ·groups, and that it is the flying stress which is responsible for the 
recipro~al re.lll;tio~hip bet~een stress and predisposition, since it falls steadily 
as ;pred1spos1hon mc~ease~ !11 the three groups. A c~ve of the relationship of 
flymg stress to pre~pos1hon. based upon the data m Tables XV .(a) and (c), 
and XVI (a) and c) 1s shown m Fig. 5. ' 

This same relationship is also seen when the flying experience is compared 
with s~ress and predisposition (Table XIX). .. ' 
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FIG. 5 

CURVE SHOWING THE RaATIONSHIP 
BETWEEN STRESS AND PREOISPOSlTlON .. 
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PERCENTAGE WITHOUT PREDISPOSITION 
TABLE XIX 

Flying experience compared with stress and predisposition 

Percentage of total 

No. Flying stress Predisposition 

Nil Slight Moder - Severe Excep- Nil Mild Sever ate tional e 

----- ------
106 100 - - - - 14 so 36 

676 56 29 12 3 - 20 53 2] 

I 
688 18 39 29 12 1 26 56 18 

730 8 24 42 26 3 37 52 11 

It is obvious from this table that the inverse relationship again holds. 
There was again no such relationship between non-flying stress factors and pre
disposition, but the figures have not been included in Table XIX. A slight 
rise in the non-flying stress figures with an increase in flying experience has 
been shown to be related to the increasing age, and consequently the increased 
marriage rate (page 128 and again in Table XX, page 158). 

(76642} 
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TABLE XX 
Relation of flying stress to increasing flying experience, age and marriage rate 

(perce:ntage of total) 

(Percentage of total) 

.. 
Flying stress Nc "· 

-~r~;o ·Predisposition 
No. 

Ex-
Nil Slight Mod. Severe cep- Nil Mild Severe Nil Mild Severe 

tional 
~ ----,_ ----

Married 817 28 34 26 10 1 56 41 3 25 55 20 
Unmarried 1,383 31 26 27 14 2 68 29 2 28 53 19 

. 
Flying stress and predisposition are the same in the married and unmarried 

groups, but the number of those with environmental stress not due to flying • 
is higher in the married men. 

Figure 5 repays closer study. There is an inverse relationship between 
the proportion of subjects without evidence of predisposition or of flying stress, 
which in the middle range of subjects is roughly linear. At both ends of the 
curve, however, the degree of relationship changes, for at the end where the 
number of predisposed subjects is high, the,proportion without stress rises very 
steeply with a slight rise in predisposition rate, and at the other end where 
stress is frequently encountered, the proportion of predisposed subjects fills 
rapidly with a slight rise in stress. Here the ordinate is cut at 85 per cent, 
that is, 15 per cent show evidence of predisposition. Thus, according to 
this graph even if every member of a group of neurotic flying personnel 
has been subjected to flying stress, the number predisposed will be 15 per cent 
of the total. It is obvious that at the very best the proportion of peurotic 
subjects predisposed to breakdown cannot be lower than that of normal 
subjects who have not broken down, and it is interesting that the theoretical 
continuation of .the curve in Fig. 5 cuts the ordinate at a figure previously 
obtained by experimental observation. It is already stated (p. 151) that this 
15 per cent predisposed is obtained by the same standards in normal 
men. Expressing these observations in terms of the clinical experience 
upon which they are based, groups. of subjects with mild~r degrees 
of predisposition or of stress are equally likely to break down if either of these 
factors is incre.ased, whereas the severely predisposed tend to break down, 
however slight the stress, and those exposed to great stress may break down, 
.however small may be their degree of predisposition. 

4. Causes of necrosis 
The stress factors will now be analysed in furthet detail. The physicians 

were asked to enumerate the main causes of the illness in each case, the causes 
being psychological or physical. Physical causes were divided as they are in 
Table XXI, but the psychological causes were not divided because they are 
so many and overlap so much that statistical analysis cannot reasonably be 
applieq to them. . · 

.. It is strikin~ly sho~ in Table X~I that in virtually every case of neurosis 
ansmg from flymg duties a cause (m nearly every case the main cause) is 
psychological. In only 9 of the 2200 cases was this not so, and in these 9 the 
illness arose directly from exhaustion, physical illness or injury. The nature of 
the psychological causes will be discussed later but since they are almost 
universally preoont their distribution need not be studied further. ' 
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TABLE XXI 

Causes of neurosis arising from fiying duties 

Causes Number 
Percentage of 

- Causes Cases 

Psychological .. .. 2,191 76 99·6 . 
Physical injury .. .. 399 1.& ' 18·1 
Physical illness .. .. 212 7 9·2 
Air sickness •• .. .. 52 2 2•.& 
Exhaustion •. .. .. 43 1 2·0 
Cold . ~ .. .. - - -Altitude .. - -More than ~~ caus~ · .. 676 2a -

Physical causes 
It is noteworthy that neither cold nor altitude were recorded as causal 

factors. From the introspective accounts of healthy men extreme cold 
appears to have~ numbing effect upon the emotions as upon the senses and, 
as a result, anx1ety gives way to apathy and mental strain is reduced. 
Reftection upon the painful experience of cold, and fear of its recurrence, and of 
impaired efficiency with ~suiting disaster have.been reported in a few instances 
in Coastal Command, page 76, and Fighter Command, page 66, bUt we are not 
a ware of any case in which this factor has appeared in the aetiology of a neurosis. 

I 

(b) Altitude 
Altitude in the list of causal factors was intended to cover the effects of 

anoxia and decompression. As previously reported on page 66, it has been 
suggested by others that altitude may· be contributory to the develop
ment of neurosis but experiment has failed to confinn the hypothesis that 
cumulative changes take place with repeated fiights at high altitude (Matthews, 
1941) and Table XXI shows that clinical observation supports this negative 
conclusion. Altitude may, however, operate in rare cases as a psychological 
factor, and when it does the occurrence is distinctive. There are some 
individuals who have a specific, irrational fear of height. This may appear in 
a pupil when he first does high dying or in an experienced man previously 
immune from such a fear under conditions of fatigue and worry. Examples 
as follows :- · 

Case 1 : P/0 A. Aged 22, pilot. Day fighters, Spitfires. Flying hours 190, operational 
hours 25. His only complaint was fear of high flying. His mother had had two 
nervous breakdowns. Of his four siblings one was an artist, another a professional 
musician. His past history showed nothing suggestive of neurotic predisposition. 
He bad led an active adventurous life, which included riding as an amateur jockey 
in Hong Kong for over a. year. He had many falls but his nerve was unimpaired. 
He came home at the outbreak of war to fly, and enjoyed it until be began to fly at 
altitudes above 25,000 feet. He found that above this beigbt he had a feeling of 
intense fear with an irresistible desire to get down. 
Case 2: S/Ldr. T. Aged 37, pilot. Instructor at a Flying Instructors' School Flying 
bours 4,500. No operational hours .. His only c:omplaint w~ fear of _altitude: HIS' 
father when worried or tired was subject to feeltngs of unreality, HIS past htstory 
showed no evidence of neurosis. He had held a short service commission in a 
tighter squadron before the war, had stood up to average stress normally and had 
done a good deal of high flying without discomfort, He was called up from the 
reserve at the outbreak of war and has been instructing since. His symptom first 
appeared in March,. 1940 .. While flying at 6,000 feet he ~ad. a sudden feeling of 
unreality and fear wtth an mtense destre to get down. At thts bme he_ was separated 
from his wife because he could find no accommodation for her and, bcmg lonely, was 

(76642) f2 
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drinking roore and sleeping less than usual. The feeling of unreality persisted ' as 
if I were dead' and watching it all'. 1 He was given a month's sick leave, returned to 
duty and has continued with'it to the present tiroe '(3! years) without complaint. 
The fear of heights has persisted. The feeling begins at about 2,000 feet, but its 
severity varies, being rouch greater if he is overtired or short of sleep. He is quite 
at ease on a low cross-country flight in bad weather, and unaffected by the ordinary 
mishaps. He recognises the irrational nature of his fear. 

Physical injury 
Physical injury appears as a cause in 18 per cent of the cases. It may 

operate in several different ways. First, for the man who has been injured 
in a crash and admitted to hospital there is a greater ten.,dency to reflect and 
ruminate upon his experience than in the man· who is normally occupied. 
This factor which is of common occurrence needs no illustration. Second, the 
memory of an injury involving prolonged pain or residual disfigurement becomes 
a conditioned stimulus· for anxiety. This is· especially true of burn~ which are 
painful and disfiguring. Third, prolonged absence from flying may per se 
impair confidence ; it js all the more likely to do so when the last experience 
of flying has been a crash. Fourth, the physical injury may provide the 
individual with a foundation for hysterical symptoms and, lastly, the physical 
effects of the injury, particularly if it is a head injury, may so lower the man's 
efficiency that he is. unable to stand up, to the stress of his occupation. The 
following case illustrates the third and fourth modes of operation:-

(d) 

Case 3: F/0 E. Aged 21, pilot. Under instruction at~ay Bomber O.T.U. Flying 
•., hours 170. No operational hours. This officer was so overcome by fear in the air 

that he was unable to concentrate and his instructor reported hiro unfit to go solo. 
There was evidence of roild neurotic predisposition in the family and personal 
history. He passed through his training average or below average without mishap 
until he had a crash with roinor head injury (traumatic amnesia 10 minutes) and was 
off flying for a roonth. On starting again he found he had lost his confidence. He 
also had slight dizziness. This was attributed to his head injury, and he was taken 
off flying holding a ground job for 18 months before he was returned to flying 
duties. Dizziness was included in his present complaints but there was no doubt 
that it was a hysterical syroptoro. 

Physical illness 
Physical illness was recorded in nearly 10 per cent of the cases, operating 

by causing prolonged absence from flying with resulting loss of confidence ; 
by causing symptoms which became· the foundation of hysteria ; or by 
contributing to fatigue and loss of confidence, as in Case 4. 

Case 4: Sgt., pilot. Aged 21. Day fighters, Spitfires. Flying hours 300, operational 
hours 120. This pilot had remained well throughout his tour, which was hfghly 
concentrated into a short tiroe, i.e. 120 hours in three months, and which included 
a number of combats with four eneroy aircraft probably destroyed. He was begin
ning to feel the strain of three sweeps a day, and found that he was easily fatigued, 
was juropy and tense. His wife had told niro that be was staroroering occasionally, 
and he said h!l was definitely looking forward to having a winter's rest and to corning 
off operations' which he did not really like. At the end of November he developed 
pneumonia, was in bed for three weeks, and given 14 days' sick leave which he spent 
at horne. He went to Central Medical Establishment and was given a further four 
weeks' leave. He then returned to four weeks' light duty at his station, on the ground. 
He had to ~eport sick. be<:ause he was nervy, he worried over trifles, found driving 
a car a stram, was easily tired, could not concentrate and was depressed. He did not 
feel that he would get back to operations. His past history showed that he was 
liable to get depressed for a day or so without cause, that he had been a nailbitet 
until 16, used'to have frequent nightmares, and had always been unusually tiroid, 
His ,fa~her was an un~~ble intellectual depr~sive, ~nd. his paternal grandroothet 
h.ad dted of roela~cholia . He was an only child. Th~s pilot was already developing 
stgns of a neuros1s as a result of concentrated stress In the second half of his tour 
but was unable to continue with his duties. His syroptoros became worse after ~ 
period away froro flying, through physical illness, and led hiro to being pe~a~ently 
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ground~. Having a personal and family history with evidence of liability to 
depress1o~ he was severely predisposed. . It is likely that bad he not developed the 
pneumorua he wo';lld, Wl~ careful ha~dling, have been able to continue flying and 
~ay well. have fimshed hiS tour. Flymg stress was slight. Non-flying stress of his 
illness, mild. · 

Airsickness 
Airsickness may be a cause or a symptom of neurosis. It was recorded 

as one of the causes in 2·4 per cent of cases. The story was invariably that of 
a man. who h~d ~~perienc~d.the trouble in the early stages of his training, with 
a persiStent liability to atrstckness under adverse conditions, which was not in 
itself disabling. This state may contribute to a neurosis of the affective type 
when the man has to face the strain of arduous flying duties and especially the 
stress of operations. He is aware that he is unable to give his best to the job 
when feeling airsick, and that he may therefore prove unequal to a critical task. 
His confidence in the air is undermined and even the prospect of rough weather 
is cause for anxiety and depression. In another group of men, airsickness 
which has been accepted and endured in the earlier stages of training is later 
presented in exaggerated form as an hysterical symptom. The motivation 
behind this is a desire to escape from flying, resulting perhaps from some 
unpleasant experience, or from the realisation at the O.T.U. of the imminence of 
the operational hazard. Sickness._ in the air, of course, may be a neurotic 
symptom, and anxiety may aggravate genuine airsickness. The distmction 
between cause and effect is sometimes difficult, but the criteria stated above 
for airsickness as a causal factor were those used by all observers in the present 
investigation. It is worth noting that airsickness as a cause of neurosis appears 
in only 0·5 per cent of pilots as compared With 5·0 per cent of other crew 
categories taken together; an observation which confirms the impression that 
in the air or on the land the driver of the machine is less vulnerable to sickness 
than his passengers. 

(/) Exhaustion 
Exhaustion appearing in 2 per cent. of cases included such causes as a spell 

of intense operational act~vity with short s~eep, a prolonged per~od during which 
flying hours were exce;;stv~, or the phystc~ effect of hardsh1p an~ exposure 
following a forced landing m the desert or m the sea. Such expenences were 
sometimes the main precipitating cause of affective disorder, of which the 
following is an example :-

Case 5: F/Lt. W. Aged 23, pilot. Flying hours 600, ope~ational hours .so o~ day 
bombers. His complaint was of sleeplessness. and depresSion. The fam~y hiStory 
showed a liability to depressive il~ess of ~ild type. The p~rsonal hiStory was 
normal but his reserve of confidence 1n the au had never been h1gh. He had a repu
tation for going through any kind of weather, which was deserved. He was, in fa:ct, 
frightened of it but extre~~ly conS?ientio~s. His ~ymptoms be~n after a penod 
of intense operational act1v1ty, dunng which he ~1d. not have h1s ~lothes off for 
five days and had very little sleel?. At th~ en~ of thiS •. In a state of fatigue, he forgot 
his flaps coming in to land and piled up h1s arrcra~t w~th f'!~l bomb load, fo~unately 
without loss of life. After this he lost confidence m hiS abil1ty to fly, was fnghtened 
and uncertain when he attempted to do so, and when grounded was depressed and 
sleepless and self-reproachful. . . . . . 

In persons with no evid~nce of. pred~pos~tlon, exha.ustion usually results 1n 
symptoms of fatigue, but th1s relationship will be considered further under the 
heading of Fatigue Syndro1111, pages 166-167. 

(g) Psychological causes 
The main psychological causes, which were present in ~ost every case, 

were by the method of selection of this group of .cases outhn~d on page ~40 
related to flying duties. Clinical and exec~tive expenence agr~e~ m ~he con~lus10n 
that the most important single psychologtcal cause of neurosiS mall' crew 1Sfear. 

' F3 
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Skill fatigue (Bartlett 1941) is a factor of secondary importance and when it 
contributes to neurosis usually acts by undermining that confidence which 
normally affords protection from mental strain. ' The development of a neurosis 
from fear in flying persoiUJ.el has been discussed in some detail (pages 104-106) 
(Symonds 1943). The main points which arose were as follows. Flying and 
especially operational flying contains so many hazards that fear is to be 
expected, but as the result of a number of factors whic)J. include innate 
tendencies, past education, flying training; experience and especially group 
morale, fear is inhibited, -so that the normal individual is relatively fearless 
under average conditions of stress. To this. extent he is spared the strain of 
emotional conflict, but when as the result either of constitutional defect 
(predisposition) or greater stress, inhibition is weak and there is excess of fear, 
emotional conflict reaches a point at which one of two things happens. Either 
the man gives up the struggle and so he falls into the Lack of Confidence group 
(or as the result of inefficiency-he is discarded) or he goes on to develop a 
neurosis. 

The pattern of the neurosis depends upon factors which will be discussed 
under Reaction Types, pages 163-164, but the atiology is remarkably constant. 
Fear of flying or of some particular aspect of operational or non-operational flying 
is the start. This may have been present ab initio but .has more commonly 
developed as the result of some unpleasant experience. An attempt is made 
to carry on with flying duties, but excessive fear persists. The neurosis develops ' 
as the result of the intensity and extent of the fear state and the tension. 
of the emotional conflict. Since psychological causes were present in almost 
all the cases of this series, the rela~ionship of 'the incidence of neurosis and the 

. time of its onset to the hazards should illustrate the part played by fear. There 
should for example be a direct relationship between incidence and hazard of duty. 
This is so. In Table VIII, page 147, it was shown that in 1942-43 the incidence 
of neurosis in bomber operations was over ~wice t};lat on fighter operations, 
and in Table VII that it was nearly twice as high in day fighters as in night 
fighters and as in Coastal Command. The actual casualty rates are not available, 
but a factor showing the relationship of flying hours per casualty has been 
obtained for five duties. This is shown against the neurosis rate in Table XXII. 

These duties are taken as samples, but they indicate what is apparent 
throughout the results, that there is a relation between the likelihood of 
breakdown and the hazards encountered. If fear of these hazards is the most 
potent cause of breakdown it might be expected that the rate of breakdown will 
increase steadily as the flying career advances from elementary training, through 
operational training, to the ultimate hazard of operations. That this is so for 
all commands is shown in Table VIII, page 147, and that the breakdown 'rate 
is related to the hazard of the job is shown in Tables VII and XXII. 

' TABLE XXII 

The relationship between breakdown and lisk 

Duty Incidence Safety 
of neuroses factor* 

Bomber operations 12·0 160 
Fighter, day 6·0 188 
Fighter, night 3·4 231 
Coastal Command 3·3 360 
Training . . ~ 1·1 1,960 

"' The safety factor represents an indication of the relative flying 
· · hours per casualty in these duties. 
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(k) Fatigue 
It h~s _bee~ asserted th;~.t .fatigue plays a secondary part in the retiology 

of neuro~lS m a1r crews. This lS supported not only by clinical experience and 
~y .the views of ge!leral ~uties officers in commands but also by the figures of 
mC1de~ce of neuroslS, wh1ch are lower in Coastal Command and in night fighters 
than m other more hazardous but less tiring duties. One per cent of the 
present cases arose in crews of flying boats in Coastal Command and it was 
shown (page 137) ·that the incidence of all neuroses among crews in this 
arduous duty was lower than in other operational duties. 

So far only the exogenous factors, such as leadership, pages 53-S4, and 
76-78, discipline, pages 57-58 and 67, and crew spirit, pages 51-52, which 
fortify the individual against breaking down under the stress of his duties 
have already been dealt with. · 

As the exogenous factors unassociated with flying-domestic worry, 
financial difficulty, sexual maladjustment and the restrictions of Service life 
in wartime-have been shown in most cases to play an insignificant part in 
causing neurosis arising in air crews as a result of their duties, they will not be 
analysed further. The figures from the Middle East show, however, that in 
special circumstances they may play an important precipitating part 
(see page 154). 

· The endogenous factor in the causation of neurosis is discussed, in 
this and on page 122 and pages 193-194. In nearly three-quarters of the 
2,200 cases of this series there was evidence in either the personal or family 
history or both, of predisposition to neurosis. As already explained, by the 
same standards tha~ have been applied to these cases 15 per cent of normal 
flying personnel are similarly predisposed to breakdown, 3 per cent severely 
so and it seems that when exposed to the stress of fear and fatigue these 
individuals are more vulnerable than the rest, since the predisposition rate is five 
times as high in men with n~urosis as in normal men. 

·s; Reaction types 
Another aspect of neurosis arising from flying duties is the clinical pat~ern 

presented. In this series it was found possible to place every case. m~o 
a restricted set of diagnoses based entirely upon accepted psychiatnc 
nomenclature, so that although special ca1:1sal facto~s m~y be present the 
actual types of psychological disorder to wh1ch they gwe rue are the same as 
those encountered in civil practice. 

TABLE XXIII 

Proportion of different reaction types (2,200 cases) 

Anxiety state 
Hysteria 

Reaction types · 

Depression . . · : 
Fatigue state (neurasthema) 
Obsessional 
Schizophrenic 
Elation (mania) .• 
Chronic organic reaction 
Acute organic reaction •• 
Mixed forms 

Percentage 
of cases 

79·1 
12·8 
9·6 
6·9 
2·2 
0·4 
0·3 
0·2 
0·2 
lH 

F4 
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The classification adopted follows conventional lines. Neurosis for this 
purpose is interpreted as minor mental disorder, so that a mild schizophrenic 
or hypomanic case is included. No heading was allowed for psychopathic 
personality, the omission being deliberate, for it was considered that such a 
pigeon-hole might be variously used by different observers and· that the 
psychopath with a neurosis caused by flying duties would prob~bly develop 
symptoms falling ·under one of the other headings. This expectation was · 
fulfilled in the few c~ses of this type whiclt were reported. It is to be noted 
that an anxiety state was recorded in 79 per cent of the cases. Comparing this 
with other figures for Service patients, we note that Cooper and Sinclair (1942) 
dealing with neurotic casualties in the field, found 64 per cent of anxiety 
stateS. Love (1942} in Tobruk found anxiety states with or without hysteria 
in over 90 per cent. Dillon (1940} records a 70 per cent incidence of anxiety 
states among neuroses seen at casualty "clearing stations in the last war. These 
figures from comparable material-for exposure to flying stress is fundamentally 
little different from exposure to battle stress-correspond nearly with our own. 
In the cases admitted to a psychiatric hospital the incidence of anxiety states 
is lower. Hadfield (1942) found it 53 per cent and remarks that among the 
conditions seen near thl'! battle zone there are probably many cases of ordinary 
anxiety and panic which should not be classified as neuroses. In the present 
series of cases this objection cannot be upheld for in the first place cases of non
persistent anxiety in air crew are treated by unit medical officers either as out
patients or in station sick quarters, and are not referred to the neuro
psychiatrists at all ; and of those referred to a neuro-psychiatrist one in seven 
(see page 140) is held not to be suffering from a neurosis despite lack of 
confidence. ' · 

An alternative explanation for the high incidence of anxiety near the 
· battle zone and in flying personnel is that there is a direct relation between the 
· nature of the stimulus and the pattern of reaction. The distinctive feature of 

an anxiety neurosis is a morbid state of fear, and fear is more likely to be excited 
in the air than on the ground, and in the battle zone than behind it. The 
suggestion of such a relationship between natural fear and morbid fear involves 
the discussion of thorny questions. What is the definition of an anxiety 
neurosis ? What is the distinction between morbid fear and natural fear ? 

These questions deserve careful consideration in the . light of clinical 
experience gained in the present war and have been discussed in Chapter VIII 
(Symonds 1943). · It :tnust suffice to state some of the difficulties encountered 
in the classification of cases and the ways in ·which they have been met. 
Broadly speaking, there are two possible definitions of anxiety neurosis. One 
is descriptive, the other in terms of psychopathology. The former defines 
anxiety neurosis as a state of morbid, exaggerated or unjustified fear : the 
latter requires evidence of mechanisms such as unconscious conflict, repression 
and displacement of effect. Acceptance of the definition in terms of psycho
pathology would c;e:rtainly exclude a large number of the cases accepted in this 
report as anxiety neurosis. In our experience the subject is more often than 
not fully aware of the nature of his disability and its causes. He is frightened 
of flying, or it may be of flying under certain conditions, or in certain aircraft. 
He may at one extreme always have been frightened of flying : or at the other 
extreme he may have developed his fear only after a succession of appalling 
catastrophes. He is aware that it is his duty to ·carry on and attempts to do 
so ; , usually he succeeds for a time desl?ite his fear. The anticipation of flying 
then becomes a constant preoccupatton : the yery sight or sound of an 
aeroplane may 'aggrayate. or .e:ccit~ fear. The liability may extend further so 
that the sound .of a srren, dnvm!?; m a motor car, or riding a horse excites fear 
where none existed before. This state of fear is associated with the usual 
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bodily symptoms of fear and tension and with ins generally to be the result 
man to carry on despite his fears becomes mtot as first be admitted. _ Ip 
Eve~tually h~ either reports sick, tells his comrre cont~,il•offt.d...,..b'e •'cann;t 
contmue, . or 1s. sent to the doctor because his c. of~ides or superiors' have 
observed meffic1ency or alteration of behaviour. 

When seen by the doctor some of these men over-emphasise their physical 
sym:pt~ms as an excuse for failure, but a great many are perfectly frank in 
adrm!t~g that t~~ r<>?t .of the matter is their fear of flying. In terms of the 
des~ptive de~bon 1t 1s easy to take .the first step towards the diagnosis of · 
anxtetr neuroslS. These men are obv10usly suffering from a state of· fear. 
The difficult question to decide is whether their fear is morbid (exaggerated, 
unjustified) or within normal limits. This question has been often posed 
before for combatants of all arms and was discussed freely before the War 
Office Committee of Inquiry into Shell Shock, 1922, who could only arrive 
at the conclusion that if a man had exercised self-control, and tried his best to 
face up to the danger he should not be regarded as a coward, though' there was 
but an 'indefinite line which divides normal emotional reaction from neurosis 
with impairment of volitional control.' Undue persistence of fear reactions 
after danger had passed,· and recurrence with inadequate stimulus were con· 
sidered evidence in favour of a pathological state. We believe that in fact 
there is no stable line of distinction between anxiety neurosis and normal 
emotional reaction, but that in the interests of morale, a line must always be 
drawn. Its position will vary with the group attitude towards danger. If a 
civilian in time of peace suffered injuries in an air crash, which had involved 
the death of others, including his friends, and thereafter became permanently 
afraid of flying, no one would regard that fear as unnatural. In an operational 
squadron, however, an episode of this kind is accepted by the majority as 
within the limits of normal experience. A persistent fear reaction therefore 
against this backgroUI.ld would be morbid. Even so, whether it should be called 
neurosis depends upon the further question whether the man had tried hard 
enough to satisfy group standards. Every medical officer who has had to 
deal with these cases has realised the necessity of an arbitrary distinction of 
some kind. The report by Cooper and Sinclair from Tobruk provides a good 
example. Of the soldiers seen with anxiety states rather more than half were 
returned to their units with the diagnosis of fear state and a recommendation 
that if necessary they should be evacuated through channels other than medical. 
The remainder were accepted as cases of anxiety neurosis; · 

In the R.A.F. the majority of cases in which there is need for distinction 
are referred to the neuro-psychiatric specialists who, before accepting the case 
as an anxiety neurosis, require evidence first that the fear state is so persistent 
or recurrent that it is disabling. Objective evidence such as loss of weight, 
pallor, tachycardia and tremor are hel~ important, as also a report from ~e 
unit medical officer of abnormal behaviOur. The report of the commanding 
officer (which is always required in these cases) is given due weight, for it will 
indicate whether the man is considered to have tried his best. The attitude of 
the man towards his situation is also regarded as important. If he is willing to 
continue with flying duties if found fit this is a J?Oint, other t~i~s ~ing equal, 
in favour of accepting the case as one of neuros1s. In the distmcbon between 
anxiety neurosis and cowardice expediency. usually in the end count~ more 
than scientific judgment. This should surpnse no one who has reflected upon 
the part played by group opinion in deciding when individual behaviour should 
be regarded as pathological. 

Depressive states were re:orded . in . 9 · 6 per c~nt of ~he ca~. As this 
series was limited to neurosis attnbuted to flymg dutles the cases were 
naturally more reactive than endogenous. We agree with Curran and 
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The cl~sification ado· is no sharp line of distinction between these types. 

· -J>.!JI]'Ose is u:~terprete.d ~s r. of fear unsuccessfully resisted by a conscientious 
indiVJ.OU'~ su'i~LIS mchself-reproach. · 

The incidence o~)steria-12·8 per cent-agrees nearly with the 
experience of Love {11 per cent) and Cooper and Sinclair (16 per cent) in the 
battle zone of Tobruk. Whereas the distribution of the affective disorders in 
the different crew categories shows practically no variation, the figure for 
hysteria in pilots (11· per cent) is slightly below the mean of 12·8 per cent 
and that for air gunners (16·9 per cent) well above it. This difference may be 
causally related to the different standards of selection of these two categories. 
Forty per cent of all the cases of hysteria in men under training as compared 
with 25 per cent of the cases of anxiety and 23 per cent of the depressions, 
indicating that the man who is going to develop hysteria does so relatively 
early in his flying career. 

TABLE XXIV 

Comparison of proportion of anxiety, hysteria and depression in the neuroses related to 
flying duties with "those not so related 

Anxiety •. 
Hysteria 
Depression 

Reaction 

To~ 

Perce~tage 
Related I Unrelated 

to flying duties 

79 
13 
10 

102 

55 
21 
16 

92 

It is seen that anxiety states are more commonly encountered when the 
neurosis is related to flying duties. It may well be that this is brought about 
by the important part played by fear in causing these neuroses. This is 
supported by the observation that although the incidence of anxiety states is 
very high in cases cfneurosis arising in all duties. it is higher in the operational 
commands than in Flying Training Command. 

TABLE XXV 

Percentage of cases with anxiety states under commands 

Middle East .. 
Bomber 
Coastal 
Fighter 
Training 

Command 
Percentage of 

cases with 
anxiety states 

83 
82 
82 
76 
71 

The fatigue syndrome for purposes of this investigation was defined in 
ter~s of symptoms-co~plaint ?f ment~ or b?dily fatigue and other symptoms 
which could not be satiSfactorily explamed m terms of any other neurosis · 
it was practically synonymous with neurasthenia, and of equally doubtfui 
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value. The state of exaggerated fatigue appears generally to be the result 
of prolonged ~moti?nal conflict, although it may not as first be admitted. In 
some cases skill fatlgue or physir-al exhaustion have contributed, but the main 
cause is usually psychological. Thus of the cases of fatigue syndrome 97 per 
cent showed a psychological cause, 11 per cent exhaustion. That skill fatigue 
do~s, however, play a part in this syndrome is suggested by the Jact that the 
fatigue syndrome is twice as common in pilots as in other air crew categories 
taken together. _ 

. TABLE XXVI 
Percentage of fatigue syndrome for different duties compared witb. that of alllleurosell 

Duties Percentage of Percentage of Ratio fatigue to 
fatigue states all neuroses aU neuroses 

Bomber, night .. .. 35 36 l·O 
Instructor .. .. 24 12 2·0 
Fighter, day .. .. 16 10 1·6 
Under training .. .. 7 27 0·25 
Coastal operations .. 7 10 0·7 
Bomber, day .. .. 5 7 0·7 
Fighter, night .. .. 2 3 0·7 

Total cases .. 151 2,200 I 
Fatigue states show no great difference in distribution from that of all 

neuroses except in instructors, where fatigue is twice as high and in pupils 
where it is four times as low. The syndrome in instructors, besides being more 
frequent, is more clearly defined. The story is that of prolonged employment 
on this duty with first loss of interest in the job, then a lowered threshold of 
fatigue, and irritability. It is usually because he finds himself becoming 
unreasonably angry with his pupils that the instructor reports sick. 

The causal relationship of exhaustion to the reaction of a fatigue syndrome 
is shown by the tatio of the proportion of neuroses with exhaustion as a cause 
to all other neuroses in the different duties. This ratio is two in the cases of 
Instructors and a quarter in pupils. ·It appears, therefore, that the fatigue 
syndrome is most likely to he produced hy a kind of exhaustion which is most 
common in Instructors and least common in pupil~. 

9. Prognosis of neuroses 
Some idea of the prognosis of neuroses resulting from flying duties can be 

obtained from the disposal recommended by the Central Medical Board after 
the physicians had seen the cases. The Board disposals were divided into 
temporary and final. Sixty per cent of the 2,200 cases were given a final 
disposal as in Table XXVII. 

TABLE XXVII 
Final disposals by the Central Medical Board 

Final disposals 

Full fiying .. 
Limited fiying 
Ground duties 
Invalided .. 

Percentage of 
1316 cases 

29·5}38·4 
8·9 

60·5 
l·1 
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Of the 501 m~who returned to :flying duties 27 (5·4 per cent) had relapsed 
during the year c ered by the investigation. Thus, in this group approxi
mately one-third o the men with neurosis due to flying duties severe enough to 
warrant consulta on with a neuro-psychiatrist returned to duty and remained 
well during the t · e covered by this investigation, while two thirds were removed 
from :flying duties; , 

During the year, 1293 cases (58 per cent) were given a temporary disposal, 
as follows :-

Temporarily limited flying . . 27 per cent 
Temporarily grounded . . 31 per cent 

In many of these cases the temporary disposal was merely a· step in the 
man's progress to :flying duties, and in m;my instances temporary ground duties 
represented a period of 'hospital treatment or of sick leave. Twenty-eight 
per ·cent (356) of these, two thirds of whom had had a period of temporary 
employment on the ground, usually sick leave, went on to be given a final 
disposal, as in Table XXVIII. 

" 

TABLE XXVIII 
Final disposals in cases having a temporary disposals 

Full flying . . 
Limited flying 
Grounded .. 
Invalided .. 

Per cent 
45·2}56 
10·7 
44·4 
0·6 

Further investigation showed that only 17 per cent of patients who are given 
a final disposal without any of these intermediate steps attain a full :flying 
category, so that Table XXVIII shows that the prognosis is nearly three times 
as good in those who have had a temporary disposal. , This simply means 
that the physicians decided in some cases at one 'interview that the man was 
unfit for any further :flying and in other cases that with a period of rehabilitation 
the chances of his returning to flying. were reasonable. As the relapse rate for 
all the patients returned to duty within the year was only 5 per cent, their 
judgment was usually sound. It is i~portant to observe that although 60 per 
cent of the patients were grounded, only 1 per cent were invalided. This means 
that when a member of a crew develops a neurosis as a result of flying duties 
the prognosis, once he is removed from those duties, is such that he is thought 
to be able to assume new duties in the Service, and experience shows that 
recovery is usually so complete that he can assume full ground duties. . 

Table XXIX shows that pilots who have developed a neurosis are twice 
as likely to return to :flying duties as are other members of air crew. 

TABLE XXIX 
Prognosis in relation to air crew categories 

Category 

Pilot 
Navigator .. 
Wireless Operator 
Air Gunner 

Percentage with 
final flying category 

All cases 

54 
27 
25 
25 

Cases with 
temporary 

disposal 

70 
42 
44 
45 
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TABLE XXX 

Relation of fiying experience to prospect of returning to fiying duties 
I 

Final disposal (percentage) 
Experience No. 

. 
Full Limited Grounded flying flying 

No flying .. .. .. 87 9 I 8-1• 
No operations .. . .. . . 475 22' 5 73 
Under 100 op. hours .. .. 415 29 12 59 
Over 100 op. hours .. .. 339 45 12 . 43 

• 5 per cent invalided 

There are two factors, the first that the man who breaks down early 
in his flying career is likely to be more heavily predisposed than his fellow who 
has been able to withstand greater flying stress before breaking down, and 
consequently has a better prognosis, and the second that, as experience has 
shown that the chance of ultimate success in a man who has broken down 
early in training is small, the physician tends to advise rejection more readily 
in a case of this type. 

TABLE XXXI '. Prognosis in relation to predisposi~ion 

.Disposal percentage 

Pre-disposition • No. 
Full ,flying Grounded 

Nil .. .. .. .. 317 57 31 
Mild .. .. 677 26 63 
Severe .. .. .. .335 8 85 

''· 

The last factor to be considered in relation to prognosis is that of the 
stress to which the man has been subjected. This is shown in Tables XXXII(a) 
and (b). 

TABLE XXXII (a) 

Prognosis in relation to flying stress 

Disposal percentage 

Flying stress No. 
}1ull fiying Grounded 

(385) (813) 

Nil .. .. 493 21 73 .. .. 61 Slight .. 401 27 .. .. 
37 48 Moderate .. 290 .. .. 

133 45 46 Severe .. .. .. 
Exceptional .• .. . . 12 41 33 

. 
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TABLE XXXII (b) 

Prognosis in relation to non-ilying stress 

I Disposal percentage 

Non-flying stress No. 
Full flying Grounded - (385) (813) I 

/ 

Nil . . .. .. . . 874 28 62 
Mild .. .. .. . . 421 30 59 
Severe .. .. .. 34 50 50 

These two tables show that in cases of neurosis arising from flying duties 
the greater the stress to which the patient has been subjected, the greater the 
chance that he will be able to return to full flying, and the less likely is he to be 
permanently grounded. ' 

10. SUlWYlARY OF RESULTS 
(1} 2,200 out of 2,919 cases of neurosis in flying personnel seen by neuro
psychiatrists were thought to have neurosis arising mainly from flying duties. 
Such cases have formed the basis of this report. 
(2) In the same period of time the neuro-psychiatrists saw ~303 flying 
personnel with neurosis not considered to be due to flying duties. and 416 
personnel without neurosis but lacking in confidence.. · 
(3) 46 per cent of the 2,200 cases occurred in pilots, 21 per cent in wireless 
operatorjair gunners and 14 per cent in navigators (Table I, page 142). 
(4) 43 per cent arose in Bomber Command and 20 per cent in Flying 
Training Command, while Fighter Command only contributed 9 per cent. 
A third of the cases occurred in night bombers, a. quarter in pupils and a tenth 
each in instructors and day fighters (Tables II and VI, pages 142 and 145). 
(5) The incidence of ne.uroses attributed to flying duties was calculated 
for all commands, duties and crew categories, from the average crew 
strengths and the rate of flow of crews during the year, the incidence being 
expressed in each instance per hundred man-years. A hundred man-years 
might represent a hu:ildred men exposed to risk for one year, or four hundred 
for three months each, and so on. This provides a unit which is reasonably 
applicable to any command, duty or crew category, and enables the incidence 
figures to be compared with each other. The incidence, per hundred man
years, was 3·2 for the whole Royal Air Force: air gunners with 5·2 having the 
highest incidence, and pilots and navigators with 2·8 the lowest (Table III. 
page 142). 
(6) In operational commands the average incidence was 5 per cent man
years, air gunners having 6·7 and pilots 5·4, navigators and wireless operator/ 
air gunners being almost equal. This relationship obtained for all these 
Commands. By contrast the incidence was 1 · 3 in Flying Training 
Command, the figures for crew categories being more uniform. (Tables IV 
and V, page 144.) 
(7) In duties the incidence in night bombing was 12 per <'ent man-years, 
in day bombers 11· 2, and Middle East operations 9 to 10 ·4 :while in day fighters 

' it was only 6, in night fight~rs ~·9 and Coastal ~omm~nd 3·4 per cent. (Table 
VII, page 145). Thus the mc1dence of peuros1s attnbuted. to the duties of 
bombing was nearly four times that for the whole Air Force, it was twice that 
of day fighting and nearly four tinles that of night fighting. The incidence of 
about one per cent. for trainees was a fifth of that for operational Commands 
(Table VIII, page 147); 
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(8) Th~re appeared to _be a direct relationship between the incidence of 
neuro~lS attnbuted to flymg duties and the degree of danger of the duty. The 
oppo?1~e appear~d to be the case when the neuroses are not attributed by the 
phys1c1ans to fiymg (Table X, page 147). 

(9) Neuroses arising from flying duties were equally distributed between 
men who .had not flown on operations, who had started their tour and who had 
had cons1derable e:~~.-perience of operations. Five per cent of cases arose in 
men w?-o had. not flown at all. By contrast more men ceased flying without 
n.euros1s, lacking confidence, at the beginning of the tour than at any other 
tlme (Tables XII and XIV, pages l48 and 149). 

(10) Ove~ ·hal! of the patients had not been exposed to more than slight 
stress whlle flymg, and nearly a third to none at all · two thirds had experienced 
no psychological stress apart from flying (Tables XV (a) and (b), page 150). 

,(11) Three-quarters of the patients showed evidence at a single interview 
of pre~position to neurosis and a fifth were so heavily predisposed that in 
the opm10n of the physicians they should have been rejected had their disability 
been recognised on entry (Table XV ~c), page 150). · 

(12) A higher rate of predisposition in air gunners than pilots was associate 
with a higher ,breakdown rate. Predisposition was least evident in patients 
from operational duties or: in those who had been exposed to great flying stress 
(Tables XVI (a), (b), (c) and XVIII, pages 154-156). 

(13) A contrast in the incidence of predisposition and stress was . found 
between the group af patients under review and the group lacking confidence 
and havirig neuroses not due to flying duties. " · 

(14) When the incidence of flying stress and predisposition was compared 
in different groups of subJects, an inverse relationship· was found to exist 
between these two factors. In groups where one of these factors was pre
ponderant, the causal significance of the other factor was slight. (Tables 
XVIII, XIX, XX and Fig. 5, pages 156-158). · · 
(15) The main ca\lse in almost every case -was psychological and the most 
important single cause was fear, fatigue playing a subsidiary part if present 
at all. Physical injury contributed to the neurosis in 18 per cent and illness 
in 9 per cent. Airsickness and exhaustion were each contributary in only 
2 per cent, and cold and altitude were never considered causal (Table XXI, 
page 163). As fear is the most important single cause it follows that there 
is a direct relationship between the incidence of the neurosis and the 
degree of risk encountered. (Table XXII, page 162). 

(16) Nearly 80 per cent of the patients had anxiety states, but the occurrence 
of anxiety appeared to be related to the degree of danger encountered (Tables 
XXIV and XXV, page 166). 13 per cent had hysteria, 10 per cent were 
depressed and 7 per cent had a fatigue state (Table XXI~I, page 163). The 
incidence of fatigue states was related causally to exhaustion. 

( 17) 38 per cent of all cases of neurosis in .flying personnel who ~ee 'a ne~ro
psychiatrist are returned to flying, but in those cases for whom an mtermed1ate 
category of temporary ground duty or limitt;d flying was .reco~mended, 5~ per 
cent to flying duties. The relapse rate dunng the year m wluch the pat1ents 
were seen was 5 pe~ cent (T~bles ~XVII and X~VII.I, pages 167-~68}. 
The chances of retummg to flymg duties are greatest t? p1~ots (Tabl~ X~~X. 
page 168), experienced air crews (Table X~X), those w1th httle predtsP?s1t10n 
to neurosis or who have experienced constderable stress (Tables XXXI and 
XXXII (a) and (b), pages 169-170). 
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(18) -These observations have been related to clinical psychiatric experience 
and discussed with examples from patients interviewed personally. It is 
apparent from the results obtained that the problem of neuroses arising as a 
result of :dying duties only differs from the problem of neuroses encountered in 
civil life in the kind and degree of psychological stresses encountered, which in 
turn depend upon the specialised and hazardous nature of the patients' duty. 
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CHAPTER XI 

OCCURRENCE OF NEUROSIS IN ROYAL AIR. FORCE AIR. CREW IN 
1943 AND 1944 

by 

Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P. and 
Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report 412 (i) September,1944 

Introduction 

This chapter deals briefly with the main facts relating to neuroses which 
have arisen in flying personnel in the past year. Detailed analyses of the 
incidence, nature and .causes of neurosis in air crews are presented in Chapters 
IX and X), and the present chapter should be supplemented by reference to 
the earlier ones if a fuller study of the subject is intended. When it has seemed 
useful, however, figures relating to neurosis in the air crews in 1942 have been 
included here for comparison. The figures are obtained from a statistical 
survey of psychological disorder in 1,197 flying personnel which occurred in 
the six months beginning February 3rd, 1942 (Chapter IX). The general 
conclusions deduced from the present statistics support those expressed in the 
previous chapters. The method of collecting- and assembling the data has 
already been described (pages 118-120). 

1. Cases with a frank neurosis 
In the year beginning February lOth, 1943, Royal Air Force neuro

psychiatrists thought that 2,989 flying personnel seen by them were suffering 
from a neurosis, and that another 307, although not suffering from neurosis 
lacked confidence for their flying duties. ThU.S a total of 3,296 men (compared 
with 2,919 in 1942-43) were seen who were either unable or unwilling to carry 
out their flying duties. This number, representing nine a day, does not include 
those dealt with directly by the unit medical officer, or those who because of 
psychological disorders are handicapped in their duties, and though inefficient 
do not reach the medical branch. Those with a frank neurosis, 2,989, will 
form the substance of the report. They came from the following commands :-

TABLE I 

Distributing cases of neurosis under commands (all crew categoties, including those 
under training) 

Percentage 
Percentage 1942 . 

Command No. of total (pa~e 119 
Table I) 

' 
Bomber .. .. .. 1.022 34·1 41·9 
Flying Training• .. .. 969 32·4 22·3 
Middle East .. .. . . 402 13·5 10·4 
Coastal .. .. .. 316 10·6 13·3 
Fighter . . . . . . 270 9·0 9·0 
Maintenance and Transport 10 0·4 -

(• This includes 26 wireless operators under training in Signals Schools of Techl).kal 
Tr&inillg Command.) 
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In each of the operational commands at home, over a third of the cases 
came from training units, as follows :-. 

TABLE II 

Cases of neurosis ~ oJ;erational commands at home (including air crew under training, 
instructors and those employed on sta1f and other duties) 

Units 
Command 

Operational Training 

Bomber 727 295 

Coastal 226 90 

Fighter . 200 70 

TABLE III 

Distribution of cases of neurosis nnder crew categories 

Category No. Percentage 
of tot;aJ. 

Pilot 1,054 35·1 

, Navigator* 577 19·2 

Wireless Operatort 541 18·4 

Air Gunner 450 15·0 

Air Bomber .. 136 4·6 

Flight Engineer 128 4·3 

P.N.B. 103 3·4 

* includes :- t includes :-
Navigator 38() Wireless Operator 525 
~avigator B., W., and B.W. 155 
NaVigator Radio_ 45 W /Operator-Mechanic 16 

577 541 

It will be seen from Ta.Ple IV that although the order in which the various 
duties contributed has remained similar, the relative proportion of neurosis 
recognised in men under training has risen appreciably. As the figures 
represent occurrence of neurosis, and not incidence, these changes may possibly 
be due to an increase in the number of men at risk in the various duties. From 
the evidence available it is, however, unlikely that this factor has affected the 
number of cases of neurosis under training to the degree shown in the table. 
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. TABLE IV 
Duties considered chiefiy res_ponsible for the illness, or which were being performed 

at time of onset of symptoms 

Percentage 
Percentage 

Duties No. 
1942 

of total (page ll9 
duties Table II) 

Under training •. ' 1,117 35·9 .. .. 28·7 Night bombing • • . • • . 829 26·7 28·5 Instructing . . . . . • 266 8·6 11·1 Coastal General Reconnaissance 232 7·5 9·2 Day fighting .. .. •' 214 6·9 8·6 Day bombing .• .. .. 107 3 .. L 7·0 Staff and other duties .. .. 101 3·4 -Coastal boats .. 60 1·9 0·4 Night fighting : : : : .. 60 1·9 1·4 Coastal offensive duties .. .. 47 1·5 1·3 Ferrying .. • . .. .. 30 1·0 0·2 
Army Co-op. (Middle East) .. 21 0·7 -Air Sea Rescue • • · •• .. 11 0·3 0·3 Photographic Reconnaissance .. 7 0·2 0·4 Test pilot •. .. .. .. 6 0·2 -

Total .. .. .. 3,108• 100·1 97·tr 

"' In 119 cases two success1ve duties, usually 1nstructing and an opecatioaa.l duty were 
together ~ou~ht to have been responsible for the neurosis. • ' 

t Duties m Army Co-operation Command contributed 2·8 per oent. 

2. Flying experience 
TABLE V 

Relationship of fiying experience to the time of breakdown 

Percentage 

Flying experience No. Percentage 1942 
of total (page 120 

Table IV) 

No flying •. .. .. . . 284 9·6 7·9 
No operational flying .. 1.109 37·0 31·2 
Under 100 hours ops. .. .. 816 27·3 24·8 
Over 100 hours ops. .. .. 780 26·0 36·0 

Table V shows a clear difference between the present figures and those 
for 1942 in the percentage of men who have had considerable operational 
experience, since there has been a fall of 10 per cent from 36 per cent. In 
contrast, the percentage who have had no operational experience has risen- in 
the same time by '7·5 per' cent from 39·1 per cent. These differences are highly 
reliable statistically. They may be related to the significant increase in the 
proportion of case which arose under traii).ing (Tables I and IV). It must be 
borne in mind that. these figures are simply proportions which will be influenced 
by the number of men exposed to the possibility of neurosis. Nevertheless 
from all these facts it appears that there is a tendency for men who are suffering 
from a neurosis to reach a neuro-psychiatrist earlier in their flying career than 
they did previously.· It also seems that the neuroses are less frequently arising· 
as a result of operational experience. Although this comparison is a rough one, 
and although many factors may be responsible for such a change, we hope that 
the responsible factors include those which it has been our aim to foster 
since 1942 :-

(i) the earlier recognition of temperamentally unsuitable air crew under 
training ; . ' 

(ii) the more efficient prevention of neurosis in squadrons. 
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Diagnosis 

TABLE VI 

Reaction types recognised in the 2,989 cases of neurosis arising in the year 

Percentage I Percentage 
1942 Reaction ~ypes No. of total (page 123 I cases Table IX) 

Anxiety state .. .. . . 2,210 77·0 77·2 
Hysteria .. .. .. . . 410 14·3 11·5 
Depression .. .. .. 255 8·9 10·7 
Fatigue state .. .. . . 124 4·3 5·8 
Obsessional .. .. .. 45 1·6 1•3 
Schizophrenic .. .. .. 24 0·8 1·0 
Other diagnoses .. .. .. 5 0·2 0·4 

Mixed syndromes .. .. 205* 7·3 7·4 

The distribution of diaguoses in Table VI has changed so little that comment is 
unnecessary. · 

* In 57 cases the presence of a neurosis was doubtful at the time of examination, and 
in 59, where the man han tompleted less than 12 hours flying and was handicapped tempera
mentally, a diaguosis of unsuitable for flying duties was made. These cases have been 
excluded from Table VI sq that the diagnoses were made upon 2,873 cases. The percentage 
is based upon this total. In 205 cases more than one reaction type was recognised-so that 
there are more reaction types than cases. 

4. Causes of the neuroses 
It will be seen from Table VII that in many cases the causes were multiple. 

In all except 34 (1· 2 per cent) of these, one of the causes was thought to be 
psychological. The contribution of the different causes which were considered 
to be responsible -for the neuroses shows the same order as before. Physical 
factors have, however, been recognised as casual in an appreciably smaller 
number of cases than in the preceding year. This applies especially to physical 
injury. This probably means that there has been a progressive tendency to 
place a greater emphasis upon the causal importance of psychological factors. 
In some cases physical factors may well have been present but considered of 
minor importance by the psychiatrist. . , 

TABLE VII ' 

Main causes of the neuroses recognised by the specialists 

Percentage 
Causes No. Percentage . 1942 

of total• (page 122 
Table VII) 

Psychological causes .. .. 2,839 98·8 99·6 
Physical causes .. 558 . 19·4 29·0 ._. .. 

Injury .. .. . . .. 275 9·5 15·2 
Illness .. .. . . .. 205· 7·1 9·7 
Air sickness .. .. .. 43 1·5 2·0 
Exhaustion .. .. .. 35 1·2 1·8 

Mixed psychological and physical 
causes .. .. . . .. 524. 18·3 29·0 

The t?ta11s 2,873 as m Table VI, for 1t only mcludes the cases where a reaction type 
was recogmsed. . 
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Disposal of cases 
~ In each case the neuro-psychiatrist recorded his opinion upon disposal 

but only the actual medical board's disposals have been accepted for the 
present purpose. In an appreciable number of cases the neuro-psychiatrist 
was unable to give this information ; in many others a disposal had net been 
made at the time the' data were collected. Altogether, board disposals were 
]mown in 2,113 cases (70·5 per cent). The data presented below are based 
upon these cases. 

Information upon the final disposal which had been made by a medical 
board was available in 1,184 of the 2,989 cases during the year under review. 
Of these, 392 (32·3 per cent) were returned to full flying duty, 64 (5·3 per 
cent) to limited flying duty, 728 (60· 2 per cent) grounded, and only 26 (2·1 per 
cent) were invalided. It has been· explained elsewhere that the number of 
men who ultimately return to flying duties is higher than this, for many who 
have a temporary category will subsequently be given a permanent flying 
category. It will be seen in Table VIII that the figures are very similar to those 
for the first six months of 1942. 

TABLE VIII 

Final disposal by a medical board in 1,184 of the 2,989 cases 

Category 

Fullfiying 
Limited flying · •. 
Grounded 
Invalided .. 

Percentage of cases with 
final disposal ' 

1943-44 1942 

32·3 
5·3 

60·2 
2·1 

35·1 
' 7·1 
55·9 

1·8 

Information concerning temporary disposals given by medical boar~ was 
available in 833 instances. In 424 (50·9 per cent) of these the man was directed 
to limited flying duties ~d in 409 (49·1 per ce~t) to groun~ duties. The 
disposal of men temporarily grounded of course mcludes hosp1tal treatm~nt, 
convalescence and sick leave, as well as temporary·ground dubes on a stabon. 
The disposal of cases is critically e;xamined on pages ~67:-1,70 and 239-242. 
Tables giving more detailed information U_Pon data from mdlVldual Commands, 
in Chapters X and XVIII, have been omitted here. 

Reid, D. D .•• 

Symonds, C. P. a: Williams, D. J ... 
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CHAPTER XII 

OCCURRENCE OF NEUROSIS IN ROYAL Am FORCE AIR CREWS m 
1944 AND 1945 

by 
Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P., and 

Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. · 

FPRC Report 412(L) April, 1945 

Introduction 
This statistical survey of the occurrence of neurosis in flying personnel, in 

the year ending February lOth, 1945, is similar to that of the corresponding 
report for the previous year (Chapter XI), so that the data in the two reports 
can be easily compared. When it has seemed profitable figures for the previous 
year have been included for comparison. The method of collecting and 
assembling data is described on page 118. This chapter is confined to the 
cases of recognised neurosis. 

1. Cases referred for psychiatric opinion 
The neuro-psychiatric specialists in the R.A.F. at home and in all overseas 

commands submitted cards to Central Registry upon 3,453 new cases of flying 
personnel referred to them on account of psychological disorder during the 
year, made up as follows:-

Recognised neurosis 
Not having a neurosis but lacking in confidence 
Not having a neurosis but unsuitable for flying duties .. 
Considered normal and returned to duty . . . . • 

All cases .. 

2,910 
306 
108 
129 

3,453 

The number of cases of neurosis has been stable in the past two years. 
Figures for the past three years were :-

2. 

1942-3 
1943-4 
1944-5 

. Cases not having 
neurosis but considered 

Cases of neurosis 
2,503 

.. ' 2,989 
2,910 

lacking in confidence 
416 
3(Y] 

306 

Distribution of cases of recognised neurosis 
TABLE I 

· Distribution under commands 

~umber of caseS Percentage of total 

1943-4 1944-5 1943-4 1944-5 

Bomber .. •. . . 
Flying Training Command 
1\Iiddle East • • . • 
Coastal . . .. .. 
Fighter . • .. •. 
India . . . . . . 
Other Commands . . . . 

Total 

1,022 
969 
402 
316 
270 

10 

2,989 

890 
849 
497 
264 
279 
67 
74 

2,910 

34·1 
32·4 
13·5 
10·6 
9·0 ·-0·4 

100·0 

30·3 
29·1 
17·1 
9·1 
9·6 
2·3 
2·5 

100·0 

The contnbutlon of each command has remained roughly the same. 



179 . 

TABLE U 
Distribution under operational and training units 

Bomber 
. Fighter 

Coastal 
Others 

Command 
Units 

Operational Training 

673 
229 
181 
57 

207 
50 
83 
17 

ID; the past year, as in the preceding, about a third of the cases from 
operational commands have arisen in training units. 

TABLE III 
Distribution under air crew 

Category ' 
Number Percentage Percentage 

Pilot .. .. .. .. 
Navigator .. .. .. 
Air Gunner .. .. .. 
W/Op. •• .. .. .. 
Air Bomber .. .. .. 
FfEngineer .. . .. . . 
P.N.B. .. .. .. . . 

• Includes :-
Navigator 323 
Navigator B., W., and B.W. 150 
Navigiiltor Radio 46 

519 

of cases of total 

1,001 34•5 
519* 17·8 
519 17·8 
463t 15·9 
163 5·6 
167 5·6 
78 2·7 

t Includes :-
Wireless Operator 
WOPJM., F.M.A.K 

These proportions are similar to those in the previous year. 

TABLE IV 
Distribution under duties 

1943-4 

35·1 
19·2 
15·0 
18·4 
4·6 
4·3 
3·4 

Percentage Percentage 
Duties Number of total of total 

of cases duties duties 
' 
' 

I 1943-4 

Under training .. .. . . 961 32·0 35·9 
Night bomber .. .. .. 844 28·1 26·7 
Instructor .. .. . . 262 8·7 8·6 
Coastal General Reconnaissance 256 8·5 7·5 
Day fighter .. .. .. 173 5·8 6·9 
Day bomber .. .. . . 113 3·8 3·4 
Night fighter .. .. .. 84 2•8 1·9 
Staff .. .. .. .. 78 2·& 3·4 
Ferrying .. .. .. .. 69 2·3 1·0 
Coast offence .. .. .. 51 1·7 1·5 
Coastal boats .. .. .. 28 0·9 1·9 
Air Sea Rescue .. .. .. 28 0·9 0·3 
Army Co-operation .. .. 22 0·7 0·7 
Test pilot .. .. .. 19 0·6 0·2 
Photographic Reconn:"'issance .. 17 0·6 0·2 

Total duties .. . . 3,005• 100·0 100·1 . 

447 
16 

463 

• In 95 cases two successive duties, usually mstructmg and an operational duty, 
were together thought to have been responsible fur the neurosis. 
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Table V provides a rough idea of the hours flown before breakdown 
occurred. 

TABLE"( 
Distribution under ftYjng experience 

Numbet Percentage . Flying experience of cases of total 
I cases 

No flying .. .. .. . . 178 6·2 

' No operational flying .. .. 1,012 34·7 

Under 100 hours ops. . . . . 836 28·7 

Over 100 hours ops. .. .. 884 30·4 

Percentage 
of total 
1943-4 

7·9 

31·2 

24·8 

36·0 

It will be seen that the proportion who broke down before commencing 
operations has not changed materially in the past two years. 

3. Diagnosis 
TABLE VI 

Diagnosis of reaction types 

No. of Percentage 
Reaction types cases of total 

cases 

Anxiety ' 2,164 74·.7 .. .. .. 
Hysteria .. .. .. . . 469 16·1 

Depression .. .. .. 289 9·9 

Fatigue .. .. .. . . 99 3·4 

Obsessional .. .. .. . 47 1·6 

Schizophrenic .. .. . . 32 1·1 

Others .. .. .. .. 11 0·4 
-

Mixed syndromes• .. .. 224 7·7 
-

1 
- Percentage 

of total 
1943-4 

77·0 

14·3 

8·9 

4·3 
I 

1·6 

0·8 

0·2 

7·3 

*As the number of diagnoses is greater than ~e number of cases-since a double 
diagnosis was made on 224-the total of the percentage exceeds 100. 

Since we are considering neuroses only no analysis has been· made of 
543 cases in which the neuro-psychiatrists found no evidence of such a disorder,. 
In 129 of these cases no evidence of any abnormality could be found and the 
man was returned to flying ; in 306 a diagnosis of lack of confidence was made ; 
and in 108 the man was considered temperamentally unsuitable for flying 
duties although there was no evidence of a neurosis at the time of examination. 
Ninety of the I08111en considered temperamentally unsuitable for flying duties 
came from Flying Training Command. This increases the number of men 
referred, to the neuro-psychiatrist with symptoms of a nervous disorder in that 
command in the past year to 939. 
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TABLE VII 

Main causes recognised by the specialists 

No. of Percentage 
Caiises cases of total 

cases 

Psychological causes .. .. 2,864 98·4 
Physical causes .. .. .. 516 17·7 

Injury .. .. .. .. 236 S·l 
Illness .. .. .. 212 7·3 
Air sickness .. .. .. 38 1·3 
Exhaustion 

Mixed psychologi~ and' physidai 
30 1·0 

causes .. .. .. .. 499 17·1 

~ercentage 
of total 
1943-4 

98·8 
19·4 
9·5 
7·1 
1·5 
1·2 

18•3 

. I~ this table t~e number of causes naturally exceeds the number of cases, 
sm~e m !D-any patients more than one cause for the illness was discovered. 
It 1s obVlous that there has been little change in the occurrence of the causal 
facto~s. It will be noticed that the table omits a cause for 29 cases. This is 
explamed by the fact that in some instances, especially among the 32 
schizophrenic patients included in the series, no environmental canse was 
recognised. 

4. Disposal 
Only· the actual medical boards' disposals have been accepted for the 

purpose of appraising prognosis in this and preceding reports. This information 
was often unknown to the neuro-psychiatric specialist, but it is known in 1,908 
instances (65·6 per cent of the total). In 841 of these cases only a temporary 
disposal had been given, but in 1,067 the final dispositions were known. In 
these 1,067 the dispositions were distributed as in Table VIII. 

Category 

Full flying ... .. 
Limited flying .. .. 
Grounded .. .. .. 
Invalided .. .. . . 

TABLE VIII 
Disposal of cases 

Percentage of cases with final disposal 

1944-5 1943-4 1942 

.. 22·5 32·3 ' 35·1 

. . 3·5 5•3 7·1 

.. 72·1 60·2 55·9 

.. 1·9 2·1 1·8 

It will be seen that there is a tendency for the specialists to return fewer 
men to flying duties. As has already bee.n explained, t~ese figu~es do ~ot 
indicate the percentage of all the cases ultliilately returnmg to flymg duties. 
Of the 841 cases in which no final disposal had been made, 376 had already been 
given limited flying duties temporarily a~d it is p~obable that most of these ~d 
many of the others with a temporary disposal Wlll eventually return to flymg. 
Nevertheless of the men given a final disposal by the end of the year, the per
centage removed from flying ros.e fron;t 57·7 in 1942 to 62·3 t_h~ next year and 
.74·0 in the year now under cons1derat1on. The reasons for thts mcrease cannot . 
be stated with certainty but there is no doubt that one of them has been the 
experience of neuro-psychiatrists that the. u;timate. prognosis for full flying 
duties in most men who have had a neurobc Illness ts unfavourable. 
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It has also been realised that there is little employment available in war 
for men with a limitation of flying category for neurotic disability, whether 
this limitation be temporary or permanent. The limitation appropriate for 
these cases is usually non-operational flying only. The only large-scale 
employment open to such men is on instructional duties and there have been 
several indications that they are generally unsuitable for such work owing to 
the effect which their uncertain behaviour may have upon pupils. Another 
factor may have been t~e impression that the number of air crew under training 
has been relatively higher in relation to wasta~e than in previous years. 

For these reasons the neuro-psychiatrists have tended to select only the 
most favourable cases for rehabilitation for flying duties, and to advise 
permanent grounding earlier and more often than in the past. 
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CHAPTER XIII 

TIME OF RECOGNITION OF NEUROSIS IN FLYING PERSONNEL 

by 

Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC 412 (j) january, 1945 

. In. COJ:?paring the occurrence of neu~osi; in £lying personnel -in the years 
begmnmg m February, 1942 and 1943, 1t was evident that many more men 
had reached a neuro-psychiatrist while under training in 1942-4~ than in 1943-
44, :ntd. th<~;t fewer had been r~ferred from, squadrons (pages 119, 1~). 

·The 1mplicat10ns of these observations were discussed, but definite ccnclus1ons 
could not be drawn from them as the actual incidence of neurosis under 
training and _in squadrons was not known. Further evidence on this incidence 
has now become available. . · 

By far the biggest contribution to the total number of flying personnel with 
.neurosis was made by men under training in Flying Training Command and 
by men in night bomber squadrons in this country. These two duties together 
made up nearly half the total cases from the 15 forms of duty under which 
the cases are classified. As these two duties also represent the two extremes 
of the flying career they have been selected for comparison; it is impracticable 
to ask ~mmands for the necessary data for every duty separately. 

The number of cases of neurosis which occurred in these two duties in 
1942-43 and 1943-44 are shown in Table I. They include all flying personnel 
considered by the neuro-psychiatrist to be suffering from a neurosis. They do 
not include those showing no evidence of a neurosis, but considered to be 
lacking in confidence. 

TABLE I 

No. of cases of neurosis 
Duties 

1942-1943 1943-1944 

Under training-F1ying Training 

Command .. .. .. 520 738 

Night bomber squadrons .. 682 575 

The incidence of neurosis was calculated as a percen~age of the avera~e 
strength (obtained from the respective commands) of th~ all' ~rews engaged m 
those duties in each of the two years. As the conl:p~son ts made between 
men in the same commands and duties, a figure of mCI.dence. based upon. the 
percentage of average strength is a reasonable one. ThiS bas1s does not differ 
greatly from that employed on page 141. 
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TABLE II 

Percentage of average strength 

Duties 
referred with a neurosis 

1942-1943 1943-1944 

Under training-Flying Training 
Command .. ' ' . . . • 1·67 2·32 33·5 

Night bomber squadrons .. 12·00 8·50 27·9 

These tables show that there ·has been a significant increase in the number 
of men suffering from a neurosis referred for a psychiatric opinion while 
under· training in Flying Training Command and a significant fall in the same 
kind of case from night bomber squadrons. It seems, therefore, that there is 
a tendency for men who are . suffering from a neurosis to reach a neuro
psychiatrist earlier in their flying career than previously, while neuroses are 
less frequently arisil;Ig as a result of operational experience. There is reason 
to believe that the incidence of neurosis in squadrons has fallen still further 
since D-Day,· and has now reached an unusually low level, but it should be 
appreciated that the figures here presented relate to the two years before 
February, .1944, when the factors responsible for the more recent decrease 
were either ,not operating or less potent. 

Summary 
Facts are presented· which show that there is a tendency for the men 

suffering from a neurosis to reach a neuro-psychiatrist earlier in their flying 
career than previously and that neuroses' are less frequently arising as a result 
of operational experience. . ' 

~ -~ 
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CHAPTER XIV 

PREDISPOSITION TO PSYCHOLOGICAL DISORDER IN NORMAL FLYING 
PERSONNEL 

by 

Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report 516, February, 1943 

Introduction 
. ~t is described in. Chapter IX that 1,197 cases of psychological disorder 
m flymg personnel were seen by neuro-psychiatrists in the six months February 
t? August, 1942 .. Sixty-eight per cent~£ these showed evidences of predisposi
tion to psychologtcal breakdown. This figure would be more valuable if the 
proportion of normal flying personnel without signs of psychological disorder 
who were found to be similarly predisposed were known. To achieve this, a 
control group would have to be examined under the same conditions, 
using the same methods of clinical assessment and similar standards of judgment. 
This has been attempted. 

1. Method 
In the group of 1,197 patients, predisposition was assessed a·s foll~ws. 

The patients were seen by R.A.F. neuro-psychiatrists who forwarded their 
individual assessment of predispoition as nil, mild, severe to the Central Registry 
of Psychological Disorders in Flying Personnel, with notes on the observations 
upon which the psychiatrist's opinion had been based. At the Registry it was 
noticed that there were individual differences in the standards used by the 
neuro-psvchiatrists, depending to some extent upon their past training and 
present approach to the subject. Thirty-one psychiatrists made returns . . 

TABLE I 

Assessment of different gt'9Ups of unselected cases by six dilferent specialists 

Assessment of pre-disposition 
(percentage) 

Observer Cases Nil Mild Severe 
examined 

1 100 40 60 0 
2 100 10 65 25 
3 100 19 56 25 
4 100 27 61 12 
5 100 15 56 29 
6 83 33 60 7 

Total 583 24 60 16 

While the percentage of mildly predisposed subj~ts is similar in the 
assessments of the six psychiatrists, it will be seen that d1ff~rences are present 
in the numbers in the severely pn;disposed group. The SIX obserwrs found 
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some evidence of predisposltlon :in from 60 to 90 per cent of their cases, the 
average being 76 per cent. ·From the figuresJn this table it is clear that the 
observers did not differ so much in eliciting signs of predisposition as in grading 
the. degree of the predisposition discovered into the two groups of mild and 
severe. This division is of course arbitrary and artificial, since no sharp 
Qistinction can be made between the degrees of predisposition encountered in 
a group 6£ subjects. As a guide to the observers it was suggested that if 
predisposition was so marked that had it been recognised at the time of enlist
ment it would have been sufficient to warrant rejection for air crew, should be 
considered severe. All other cases in which there was evidence of predisposition 
were' to tie considered mildly predisposed. · 

The relative importance which is attached to predisposition and to environ
mental factors in the retiology of neuroses varies among psychiatrists, and 
it might be expected that those who laid /great weight upon predisposition 
would search for it with the greater.diligence. Their assessment of predisposition 
as mild and severe might also _be influenced to some extent by their approach 
to the psychiatric problem in hand. From a survey of the data at the Central 
Registry there is little doubt that such individual differences exist, and that 
one psychiatrist will elicit greater evidence than another of predisposition 
in a case. It might be argued that the most useful information would be 
d.erived from the clinical notes of the observer who was most successful in 
eliciting signs of predisposition.. As it is the present purpose to compare two 
groups of cases, examined under similar conditions, the average assessment 
of the thirty-one psychiatrists in the Royal Air Force, who between them 
interviewed 1,197 cases, probably gives a better impression of the proportion 
of predisposed individuals than would data from one or two selected observers. 
As the control group of cases was examined by a number of neurologists and 
psychiatrists, the comparison is closer if the former course is adopted. 

As there is an admitted disparity between the views of individual psychia
trists, they were all asked to record the clinical evidence upon which their 
assessment had been based in each case. Notes on these were forwarded to the 
Central Registry, where, on the basis of the clinical data, the individual assess
ments were modified where necessary, to conform to the average,· so that for 
instance the number of patients classed as severely predisposed in 1, 4 and 6 
would be raised, and in 2, 3 and 5 would be lowered. . 

Evidence of predisposition to neurosis was based on an account of the 
patient's personal story, and upon evidences of instability in near relatives. 
In the personal story the patient's reactions to the stresses encountered at school, 
in his home life, his employment and in the Service were taken into account, 
as well as an introspective description of his personality, including any evidences 
of overt psychological disorder. The p"!rsonal factors ranged from nervous 
traits in childhood such as nail-biting or timidity, to severe affective disorder 
requiring medical care. In the family history the factors included obviously 
abnormal personality traits, neurotic illnesses and even frank psychoses. 
Short desciptions of the methods of assessment of predisposition to neurotic 
illness have already been given· by Gillespie (1941) and by Symonds (1942). 
The standards used in this investigation may be judged by reference to the 
case summaries on pages 188-189 .. 

Table II sho)Vs that over two-thirds of all men who break down are 
<:onsidered to be predisposed by this method of assessment, which is purely 
empirical and has been used arbitrarily by different workers on the tacit 
assumption that its validity has been established. As this assumption is at 
present unfounded, examination of a control group of subjects would be valuable. 
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TABLE li 
' 

Degree of predisposition in the whole series of 1,197 cases 

Tptal predisposed 

Evidence of mild predisposition 

· Evidence of severe predisposition 

No evidence of predisposition 

Material 

Percentage 

68 

52 

16 

32 

f'he· control series of normals consisted of a hundred flying personnel 
admitted consecutively to the Military Hospital (Head Injuries), Oxford, with 
an acute head or spinal injury resulting from a plane crash, car accident or 
enemy action. It included only patients admitted to the hospital in the earliest 
stages after the injury ; and subjects with open gunshot wounds, compound 
fractures, or gross damage to the central nervous system. They had all been 
performing full flying duties efficiently and well until the time of the accident. 
Forty-five per cent had been on operations, 21 per cent were from O.T.Us .• 
and 33 per cent were under training in Flying Training Command. They 
consequently represented a rough cross section of the Royal Air Force and were 
comparable with the flying personnel with psychological disorders, of whom 
60 per cent had been on operations, lS per cent were from O.T.Us. and 22 per 
cent were from Flying Training Command. All these normal men had been 
interviewed while in hospital by an Army neurologist or psychiatrist and also 
by Air Vice Marshal Sir Charles Symonds, or in his absence by the author, as it 
was necessary in each case to study the personal background and family history' 
before advising disposal. Full data upon predisposition consistent with that 
obtained in the 1,197 cases with psychological disorder was therefore available 
in all cases. The notes were finally collected and predisposition in the control 
group was assessed at the Central Registry in' exactly the same way, and with 
the same standards as for the group of. cases of psychological disorder. 

3. Results 

TABLE III 

Assessment of degree of predisposition in the series compared with that of a 
control group 

Nil 
Mild 

Predisposition 
I 

Severe . • • . 
Total predisposed 

100 normal 
flying personnel 
(control group) 

85 
12 
3 

15 

1,197 fiying personnel 
with psychological 

disorders 

(percentage) 
32 
52 
16 
~s 
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Mildly predisposed 
Case No. 731: Pilot, under training, aged 19. Admitted after a plane crash. Family 
history : good, except that his father was described as a ' restless type of man.' 
Personal history : did very well at school ; was captain of the school and captain 
of games. Mother said that he was restless or excitable like his father, and in hospital 
he showed rather hypomanic behaviour. · 

Case No. 769: Pilot, under training; aged 20, married. Admitted immediately after a 
crash landing through fuel shortage. At school he did not take matric. because he 
thought it did not matter, and on leaving he held a series of different jobs and could 
not settle down. 'In the R.A.F. he has been impatient at the length of training. 
Says he has ''always had a wandering type of temperament," prefers solitude, has 
no close friends, and worries over things he thinks important. There was no family 
history of neurosis. 

Case No. 888: Pilot, under training, single, aged 19.' Admitted immediately after a 
crash in which be sustained burns, cuts and a trivial head injury. Had a normal 
school life and was a clerk before joining the R.A.F. Had always been subject to 
mood changes which bad no apparent cause, either depression lasting a few hours, 
up to a day or two, or of unusually high spirits ofbriefer duration. The mood swings 
were more evident after the crash, depression predominating. He was consequently 
removed from flying training. Mother had bad two attacks of depression, not 
requiring treatment. 

Case No. 937: Piiot, under training, aged 23, severely injured in an air raid. Family 
history : seven siblings are normal but one used to sleep walk. The patient left 
school at 18 and had held one job since. He is subject to extreme mood changes, 
becoming depressed frequently since the age of 18. The attacks of severe depression 
have no apparent cause, occur two or three times a year and last one to two days. 
Normal in school and has remained well in the R.A.F. Has a violent temper and tends 
to be solitary. 

Case No. 1063: Flying Officer, instructor, aged 29, with 1,000 flying hours, including 
an operational tour, was run into by another plane, on the ground. Admitted 
immediately afterwards. Family history was good. Personal history : Did well at 
school and held the same banking job for 10 years until the war. Single, a non
smoker and teetotal. He is very shy and consequently solitary. Hardly mixes at 
all. Hates mixing with new people and uses subterfuges to cover his embarrassment. 
During his operational tour he slept badly and had nightmares of flying. 

Case No. 1096: Pilot, under training, aged 19, sustained ahead injury with·alacerated 
scalp in a forced landing. Family history : Mother had a nervous breakdown, 
aged 40, as a result of air raids, but also had one 10 years previously, otherwise the 
history is cleat. Personal history: Normal school life. Held one job before joining 
the R,A.F. Plays football and swims a lot and shows no neurotic traits. 

Case No. 2025 : Pilot, 1!-ged 25, in neat:ing the end of his tour on Coastal G.R., was a 
passenger in a car which skidded. Had a minor head injury and returned to full 
flying. Family history : Says mother suffers from nerves because she bas not enough 
to do; always complains of pains which the family think she simulates ; never had 
a ' nervous breakdown • but is called neurotic. Father and sister are stable. Patient 
did well at school and won a scholarship to Cambridge. Subject to mild mood swings ; 
is easily irritated by trifles, if thwarted, or if his plans have to be changed. , 

Case No. 3155 :' Pilot, under trainin1;, aged 19, single, with 160 :O.ying hours. 
Admitted with abrasions and concussion after an air crash. He plays team games 
and mixes well. Has had headaches in hot weather for years and occasionally gets 
depr.essed for no apparent cause. Family history : Good, except that one sister has 
fainting attacks in hot weather. 

Case No. 3419: Pilot Officer, Observer, aged 21, with 250 flying hours. Admitted with 
an acute but slight head injury. Had an uneventful past and no abnormal traits. 
Played first-class Rugby. After the head injury, developed a mild anxiety state from 
which· he recovered. One brother had a nervous breakdown lasting for several 
months, attributed to overworking for an examination, otherwise the family history 
was good. . · 

Case No. 3477: Pilot, single, aged 20. 100 hours operational in Stirlings. Severe head 
injury following crash (he was second pilot). Family history : Mother had a nervous 
breakdown, aged 24, but has been well ever since. Grandfather suffered from in
frequent faints. Personal history : Conscientious and sensitive type, thougb. cheerful, 
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'!ho did well ';t school, getting school certificate at 16. Went into a bank, and after 
SIX months jomed the. R.A.F., aged 17. Did well in fiying, was keen on games and 
mixed. well. "Operational work affected him a little but he never allowed himself to 
show 1t." ' 

Cas!: N<?. 3534 : Pilot Officer, .O~serv-:r. aged 26, 187 fiying hours with 5 operational 
S<?rties m Bostons, severely mJured m a crash returning from operations. Family 
histor:r : Fa~her, s~ffering from melancholia, has been in a mental hospital for 5 
years , not 1mpro':'lllg: . ~o other evidence of instability in the family. Patient did 
well at scho~l af!.d m c1vilian employment, but his brother said that he was bighly 
strung and mcline<j. to stutter. · 

Case~~· 3584 : Canadian pilot instructor with 230 hours. Admitted with an acuto 
head mJury caused by engine failure at night. Family history: Mother is nervous 
type of woman, who ha~ nilgraine. Father drank heavily. Persona.l. history : Did 
well at s~~ool !ind studied pharmacy afterwards. He adjusted well to Service life 
and to livml'! m . England. . Conscientious and a.l.ways worrying about something. 
Dreads exammati<?ns and failed the pharmacy fina.l.. Plays ice hockey and baseball. 
After the war he mtends to take up farming " as it is a quiet life." 

(b) Severely predisposed 
Case No. 711 : Pilot, under training, aged 21, with 150 fiying hours, sustained a severe 
head injury by crashing in take-off. He is an only child who did badly at school 
and did not get matric. till19, he then went to the University and failed inter B.A. 
He had a severe depressive illness, aged 18, lasting 9 months, attributed to overwork. 
During this he was prevented from attempting suicide by his parents' timely inter· 
ventiou. His father had a similar depression 12 years ago after a period of mental 
strain, and his father's mother had a similar illness. In hospital after the head injury 
he again became depressed and had suicida.l. thoughts. He was consequently removed 
from fiying. · 
Case No. 918: Bomber Squadron Leader with 1,200 fiying hours, who had completed 
an operational tour, and been awarded the D.F.C. Married. Had fa.l.len and bit his 
head on a concrete ftoor. Family history: No evidence of nervous or mental in
stability, but his father was timid and irritable. The patient showed very many 
marked obsessional traits, and had obsessional fears while fiying, although he had 
absolute confidence in his fiying, and had no great fear of operations. His obsessional 
habits w_ere severe enough to embarrass him at times and to decrease his efficiency 
in the air. 

Case No. 4087: Air Gunner, aged 22, married 9 months. 150 fiying hours, Admitted 
with a very severe head injury, necessitating operation, from wbich he made a full 
recovery and returned to fiying. Family history : Father went to Canada in 1920 
to find work, and after a yilar ceased to write and has not been heard of since. His 
mother is slightly anxious. He is an only child. Personal history : Before joining 
the R.A.F. he had held over 20 jobs of all kinds, and had been dismissed for petty 
offences and insubordination on ma.ny occasions. Frequently put on charges as a 
fiight mechanic, but after remustering as air gunner he seems to Have found his 
niche, and had no further trouble. 

4. Discussion 
From Table III, 15 per cent of the controls and 68 per cent of the abnormal 

group are predisposed it follows that ~y member of a crew ,:who ~reaks do~ 
is 4! times as likely to have been predisposed to psy~holog1cal disorde~ as lS 

his apparently normal colleague. Also from Tabl~ II~ 1t follow~ that e'?-dence 
of predisposition sufficiently severe to warrant reJ~chon on enlistment lS oyer 
5 times as common in those who broke down. It might be argued that the high 
proportion of predisposed air crew among those who broke do~ would warrant 
rejection of the 3 per cent of normals who were severely predisposed, and even 
perhaps of the other 12 per cent who were mildly predisposed. Sym?nds 
(1942) estimated the contributio~ made. to ~; w.ar effor~ by the pahents 
showing evidence of severe and mild predisposttion m 100 atr crew referred to 
him with psychological disorders. He concluded that although the results 
showed that it would probably have been J?rofi~able to reject those sev~rely 
predisposed on enlistment, the total contnbut10n made to the ope~at10n~ 
effort by the mildly predisposed before they broke down amply repa1d thetr 
acceptance. 
(7~2)' 

G 
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Although two-thirds of those who break down are predisposed, the 
proportion of this sample of normal men who are predisposed, and who will 
also break down is not known. As the incidence of the predisposed is nearly 
five times as high in the abnormal group it is obvious that apparently normal 
predisposed men are in fact more likely to break down than their normal 
colleagues. The exact proportion could only be determined if the true incidence 
of psychological disorders were known. As all the predisposed normals 
are unlikely to break down it is even less likely that rejection of this group of 
predisposed individuals would be profitable than was the case in Symonds' 
series, all of whom had already broken down. -

Although the exact incidence of psychological disorders in flying personnel 
cannot be calculated, the figures which are so far available show that the 
incidence is certainly less than 5 per-cent, so that it is less than a third of the 
percentage of normals found to be predisposed. Thus, at best, . for 
each breakdown prevented by rejection two efficient men would also be rejected·. 
Again, one-third of those who break down show no evidence of predisposition 
in retrospect (Table II), so that the adverse balance against wholesale rejection 
of the predisposed is increased. . 

Against this argument must. be placed Reid's evidence (1942) that the 
predisposed show greater acddent proneness and are more likely to show 
inefficiency or failure in operations, so that the duration of their operational 
effort may be a spurious measure of its value. Some of the control group had 
been responsible for the accident which caused their injury, so that it may well 
be that the porportion of them who are predisposed is, on the basis of Reid's 
work, a shade higher than it would be in fully efficient flying personnel. This 
factor is, however, likely to be a very small one, and to have an insignificant 
effect upon the results presented. 

It was shown at the beginning of this chapter that there are individual 
differences in the assessment of predisposition which are standardised at the 
Central Registry. Since only 100 normal men have been examined, and 
compared with 1,197 with psychological disorders, it would be well to 
compare the results obtained with those of other workers. Campbell assessed 
predisposition in 60 flying personnel who were surgical patients in the R.A.F. 
Officers' Hospital, Torquay, in the same way as has been done in this investiga
tion. None of his patients showed signs of psychological disorder. He found 
15 per cent to be mildly predisposed and 3 per cent to be severely predisposed. 
Unfortunately the documents upon which these observations were recorded 
have since been destroyed by enemy action. Reid similarly assessed pre
disposition in two heavy bomber squadrons on his station by means of a short 
informal personal interview. As he w~ comparing different groups of men 
Within the squadrons, he did not claim any absolute accuracy for his method 
of ..assessment, which through necessity could not be based on a full clinical 
psychiatric interview. Nevertheless, he estimated that 16 per cent in one 
squadron and 20 per cent in the other showed some evidence of predisposition. 
~e went on to show that the subsequent performance of those whom he con
Sldered to be predisposed was inferior to that of the rest of the squadron, since 
in them the operational efficiency was lower, the accident proneness greater; 
and the rate of psychological disorder higher. Lastly, Gillespie on the basis 
of a short interview of 600 men has found that 16 per cent of flying personnel 
~der i~tial training show evidence of predisposition of the type described by 
him earlier, 
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:\.ll t?~e observers may not have used identical methods, in assessing 
pre~pos1tion, and, although the percentage of subjects considered to be 
pre<ii.;posed by them is very similar, there is really no evidence that had they 
ex~med. ~he ~arne group of cases they would each have found evidences of 
prcdispos1hon m exactly the same individuals. Nevertheless in many hundreds 
of cases of psychological disorder returns have been made to the Central Registry 
~y m~re than O?-e. observer, and in these cases agreement is close. Of 300 cases 
m whtch an opmwn had been given by more than one psychiatrist, there was 
agreement as to the presence or absence of predisposition in 75 per cent and 
there ~ absolute agreement as to the degree of predisposition-nil, mild or 
_severe-m 58 per cent. I~ is consequently likely that there would be close 
agreement between the observers quoted in Table IV as to the actual subjects 
who showed predisposition. 

TABLE ~V 

Sum~ of assessments of predisposition by fcmr observers 
' ' 

Obeerver I Flying personnel Predi'Jl)osed 
~ntage) 

Williams .. .. 100 healthy men at aU stages of exp;rlence 15 (3 severe~ campbell .. .. 60 officers in a snrgical ward • • • • • • 18 (3 severe 
Reid .. .. 200 men in two bomber squadrOill .• .. 18 
Gillespie .. .. 600 aircrew entrants . • • • .. .. 16 (2·8 severe) 

960 normals .. . . .. average 16·4 (2·9 severe) 

' 1,197 psycholpgical disorders •• .. .. 68·0 (16 severe) 

These groups are obvionsly not strictly comparable: the present series is 
a rough cross-section of all ilying personnel; Reid's was drawn from operational 
crews only; Campbell's were all officers; Gillespie's were untried entrants. In 
addition, the standards of assessment were those of the individual investigator. 
Nevertheless the proportions considered to be predisposed are all of the same 
order and the average of the assessments of the four workers confirms that 
air crew with psychological disorder are over four times as likely to show 
evidences of predisposition to these disorders as are normal ilying personnel. 

The results of this investigation consequently justify the assumption that 
predisposition to psychological disorders in ilying personnel can be assessed by 
competent observers using a method of personality'study based on a short 
interview which includes a survey of the subject's personal and family history. 
Although this method has been employed in the Service empirically since the 
outbreak of war it appears that the estimated predisposition has not previously 
been related to the actual liability to break--down. 

This report shows that ther~ is a direct relationship between the incidence 
of demonstrable traits assumed in the past to indicate predisposition to 
psychological disorder and t~e actual liabili~y of ilying personn.el to th~se 
disorders. It does not necessarily follow that this method of personality selection 
can \\ith benefit be directly applied to the problem of selection, since many who 
show evidence of predisposition will not necessarily break down during their 
active Service career, and some who do break down will previously have made 
an adequate contribution. Symonds (1942). The extent ~o ~hich pe~onality 
selection can implement the present methods calls for spectal mvestlgahon. 

(76642) G:l 
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5. SUlllDlal'Y and conclusions 
' In Chapter IX it was shown that neuro-psychiatrists in the R.A.F. con 
sidered that 68 per cent of flying personnel with psychological disorders showed 
evidences of predisposition to these disorders. Exactly the same methods of 
assessment have now been applied to 100 normals. The results obtained 
have been compared with those of other workers. As a result it may be 
concluded :-

(a) That the method of assessment of predisposition to psychological 
disorders in flying personnel used extensively by neuro-psychiatrists 
in the R.A.F. is capable of indicating a positive liability to these 
disorders. ._ 

(b) That approximately 15 per cent of normal flying personnel show 
evidence of this predisposition. I~ 3 per cent the predisposition is 
so marked that had it been recognised; it would probably have 
led to the. candidate's rejection at enlistment. 

(c) That upon the same standard of assessment 68 per cent of flying 
personnel who have developed psychological disorders show 
similar signs of predisposition,· in 16 per· cent severely .. The 
ratio of the predisposed in normal and psychoneurotic air crew is 
consequently 1 to 4!. 

(d) That this high ratio does not necessarily w~rrant rejection of the 
predisposed. The evidence available suggests that it would be 
uneconomical to reject any except the severely' predisposed 
individuals-=---a. rejection rate of 3 per cent_ or less. 

Campbell, A. M. 

Gillespie, R. D. 

Reid, D. D .•• 

Symonds, C. P. 

Symonds, C. P. & Williams, D. J. 
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SIGNS OF TEMPERAMENTAL UNSUITABILI~ 
TRAINING 

by 

Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P., ana 
Wing Commander Denis J. Williams, D.Sc, M.D., F.RC.P. 

Based on FPRC Report S18 and other material April,l943 

Introduction 
In Aprill943, as the result of investigations in Flying Training Command 

. we subm1~t7d a report on the signs of temperamental unsuitability in pilots 
unde~ trammg. S~ortly a~erwards one of us (C.P.S.) visited training schools 
for pilots and naVigators m Canada and the U.S.A. and submitted a further 
report (unpublished) covering stages of training which at that time were poorly 
represented in the United Kingdom. Subsequent diScussion of these two 
reports with the Directorate of Flying Training led to the Medical Directorate 
issuing in June 1943, a orief memorandum entitled Notes for Instructors on 
the Recognition of N eroousness in Pilots to all instructors and instructors under 
training at home and abroad. The two reports are now re-edited and combined 
into one for this volume. The memorandum is reproduced as an appendix. 

The possibility of the better elimination during training of men likely for 
temperamental reasons to break down under the stress of operations followed the 
conclusion that of all flying personnel who have been seen by a neuro-psychiatrist 
on account of psychological disorder 16 per cent are. so severely predisposed to 
neurosis that, in the opinion of the specialists who saw them, they might have 
been rejected on entry (page 121). The number of men with this degree of 
predisposition in the total population of flying personnel is probably not higher 
than 3 per cent (page 189), but Symonds (page 29) has shown that it 
would probably be profitable to reject these men on entry, since if they 
break down, their contribution to the war effort is not worth the man hours 
spent in their traini.p.g. There are, moreover, other important reasons 
rejecting these predisposed individuals, which include the harm they do in 
affecting the morale of others, and the wastage of operational effort which may 
result from the inefficiency of a single heavily predisposed member of air crew 
(page 35). The possibility of eliminating these men on entry has already 
been considered. As matters stand at present it must be recognised that among 
the men accepted as air crews there will be a proportion-about 3 per cent-who 
are severely predisposed to breakdown, and in addition a larger number, about 
12 to 15 per cent, who are also predisposed but not so severely as to warrant 
rejection. 

In the analysis of men who had broken down, it was found (pages 164-166) 
that predisposition generally took the form either of a tendency to deve~op ex~ 
ive fear reactions to the anticipation or reality of danger, or unusual difficulty m 
controlling or enduring such reactions. Predisposition of. the seve~e degree 
appeared progressively less as a cause of break-down as flymg expenence and 
flying stress increased. The conclusion drawn was that there was a tendency 
for those with severe predisposition to break down during training, leaving 
those with less predisposition to break down, if at all, under the greater stress 
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_J throughout the whole series being 
rion istrue ther~ shoul~ b.e opportunity 

v:~,...t -d~gers of flymg trammg to detect 
to light and eliminating the predisposed. 

'If excessive or uncontrollable fear may be brought out in 
_ .• w-.~gOised by instructors is shown in an analysis of the instructors' 

• ., .. 0r rejection in a sample of 100 pilots of the American Army Air Force 
who had graduated from Advanced Flying Schools but were reclassified 
{suspended) at Operational Tactical Units. The analysis made by psychologists 
broke down the causes for suspension info 20 categories grouped under the 
headings :- · 

Intelligence and judgment. 
Alertness and observation. 
Co-ordination and technique. 
fe,rsonality and temperament. 

? 

It was found that factors corning under temperament were mentioned 
with much greater frequency than any other reasons as .the primary cause for 
suspension. The following table taken from the Amencan report shows the 
relative importance of excessive fear: 

Combinations of reasons for reclassification.. 
Reasons Cases 

Fear or other personality, temperament or interest characteristics 
without mention of other deficiencies . . 36 

Fear or other personalitytraits, plus lack of proficiency in flying.. 29 

Fear or other personality traits, plus lack of proficiency in flying, plus 
defective intellectual or perceptual ability.. · 21 

Lack of proficiency in :flying without mention of other deficiencies 6 · 

Lack of proficiency in flying, plus defects of inte11ectual and/or perceptual 
ability, without personality defects 8 

Total 100 

l. Method 
In the course of visits to training schools, 93 flying instructors (all having 

at least 1,000 .hours of experience in :flying instmction) were separately inter
viewed, the time allowed for the interview being half an hour. Seventeen 
officers with comparable experience of i11structing at Air Navigation Schools 
were interrogated in the same way. Each instructor was ,first asked whether 
he considered that among the pupils graduating from the schools there were any 
who were so nervous that they were unlikely to succeed in the operational task~ 
The next questio,n put was whether the instructo.r should be able to detect 
nervousness of this kind and degree. Most of them said that they could do so, 
but had difficulty in describing the exact signs upon which their impression was . 
based. It was evident that they usually formed a total impression in much the 
same way as do~s the experienced physician, but they had not had occasion 
to define their diagnostic principles in the same way as the physician has been 
obliged to do. By,careful questioning it was possible in most of the interViews 
to obtain information upon the ways in which this impression was built up. 
The observations were then pooled, and the material subdivided under headings. 
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Results 
'Ipe 93 flying instructors with very few exceptions considered that among 

the pilots who graduated were some so nervous, apprehensive or timid that 
they were ~~ly to succeed: Their opinion was usually based upon the 
memo_ry of mdiVIdual cases which were quoted. Instructors with operational 
expene~ce were ~~ally th~ most emphatic in their opinions. A few instructors 
had verified thetr 1mpresswns by following up the careers of certain pupils. 
Ma?-y regretted t?e .lack of opportunities for such follow-up. Independent 
estunates of the mctdence of temperamental wtSuitability among graduates 
spontaneously offered, varied from 1 to 5 per cent. ' 

3. . Signs of nervousness in pilots 
It was ~Vident that some inst~ctors believed that they could detect the 

ne~vous pupil but .had made no attempt to analyse their impressions ; others 
~eh~ on a few spec1al features which they had come to recognise as of importance 
tndl":ldually, though not always agreeing wit~ one ~other in what they thought 
was 1mportant ; others had made use of thetr expenence to provide themselves 
with a comprehensive list of questions they would ask themselves about a pupil 
whose temperamental suitability was in doubt. Their observations fall naturally 
under two headings: behaviour in the arr and behaviour on the ground. 

(a) Behaviour in the air 
This was considered to provide the most important evidence. 
(i) Direct observation.-Nervousness may be noticed in a man's facial 

expression, postme and movements, or speech, in relation to exercises or situa
tions which contain real or imaginary danger. If the face can be seen it is the 
most valuable guide.· One can tell from the expression whether the man is 
relaxed, comfortable, looking round, taking things in, enjoying his aerobatics ; 
and notice such things as closing the eyes when aero batted, clenching the teeth, 
gasping, holding the breath, apprehensive look round, or a set, strained or 
anxious expression. A man may show nervousness in posture or movements~ 
shrinking into the cockpit; holding himself away from a spin; or actually 
holding on to the side of the aircraft. A general attitude of bodily tension was 
also mentioned. A few instructors took notice of excited or incoherent speech 
or a strained tone in the voice. · Tremor, fidgeting and unjustified sweating were 
also mentioned. It was generally held that direct observation was much easier 
when sitting by the side of the pupil, as in an Oxford, and that in tandem-seated 
aircraft full use should be made of the mirror. It is difficult to watch the man's 
expression if he is wearing goggles, but neither in aircraft used for element~ 
training overseas which are fitted with hoods nor in the Harvards at Servtce 
Flying Training School are goggles usually worn. 

(ii) Handling the contro~s.-The nervous rna~ is i?-clined to be ten.se, hoi~ 
the stick tightly and movmg the rudder bar Jerkily and uncertainly. This 
shows up early in training during mild aerobatics and on landing. Tightness 
on the controls was commented upon by a quarter of the instructors, some 
saying that the man tries to hold himself in the aircraft by the stick, an.d t~at 
through hanging on •. when he is asked to.move the con~rols ?e does so Jerkily 
and erratically. This tenseness may be mduce~ by .domg t1~ht turns, ~nd .1t 
may be so evident that the instructor has phystcal difficulty m overcommg 1t. 

(iii) Flying performance.-The inf?£!Datiof:1 give~ under. this heading 
naturally varied with the stage of trammg wtth whtch !t~e. mstructor '!as 
concerned. At Grading School it was remarked that the tim1d, apprehenstve 
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man failed to use the rudder bar properly, lacking the confidence to do what 
he was told and showing hesitation and uncertainty. The nervous pupil in 
the early stages of his training is loth to take over the controls, especially 
-when trying a new manreuvre ; has to be asked twice and encouraged and 
finally carries it out in a half-hearted manner. He will ask unnecessary 
questions and when given the answers hasn't the confidence to put them into 
practice. In .the later stages of training the sign of nerVousness most frequently 
mentioned in this connection was hesitation in the commencement of a 
dangerous manreuvre and hurry in coming out of it. The manreuvre of choice 
for. the detection of nervousness was a spin in the Harvard or a stall in the 
Oxford. The nervous man, instead of putting his aircraft firmly into a spin, 
will delay matters until it has got to go, and will be reluctant to continue 
spinning for the prescribed number of turns. He will put the Oxford into a 
stall as gently as he can and begin to correct at once. Similar reluctance may 
be seen in doing steep turns, in aerobatics and in low flying : the pupil when 
told to take over at once starting to climb, or when told to do a forced landing 
from 200 feet suggesting that he should first gain some height. Erratic flying 
immediately after a spell of aerobatics or low flying is another sign of nervous
ness. The nervous man, though usually proficient, may make silly mistakes. 
Failure to make the expected degree of progess in a man w:ho· is neither clumsy 
nor unintelligent should arouse suspicion of nervousness, especially if there is 
failure to learn aerobatics. It is sometimes possible to conclude that a man 
has not been practising his solo aerobatics as instructed. Failure of the pupil 
to take in instruction during aerobatics is often a sign. ' The pupil who is 
nervous because of fear will be preoccupied and ask you what you said.' In 
general, the response to unexpected or difficult situations is likely to show 
nervousness. One instructor put it: "One should be testing the man's 
ability to think methodically and clearly in situations containing an element 

. of danger." 

(iv) Evasion of exercises.-Many instructors said that some men showed 
their timidity in trying to evade their flying training. There are several ways 
in which they do so. They make excuses for not taking-off, saying their equip
ment and clot~ing is faulty or mislaid, or that they cannot find the right maps. 
They may be late for instruction or ask for its delay. When they do go up 
they come back early, making excuses that their engine was faulty, they mistook 
the time, had completed the exercise, were tired or had physical complaints. 
The instructor may notice that they did not carry .out the prescribed exercises 
at the Elementary Flying Training School, and some make a point of assigning 
a particular part of the sky to a doubtful man so that they can keep their eye 
on him from the ground. -The man may say that he has completed his prescribed 
aerobatics but from his performance on. testing afterwards he obviously cannot 
have practised them. When flying with an instructor he does the minimum 
number of manreuvres, or even asks to be excused them. A man will sometimes 
even deliberately fail his examinations, or feign backwardness in flying to 
es~ape from it. 

(b) Behaviour on the ground 
(i) Request to cease training.-It is unusual for a man to ask to be taken off 

flying duties with a frank admission of nervousness, but many instructors 
had had experience of such cases. They observed that this would sometimes 
develop in the course of a confidential talk with a pupil showing lack of aptitude, 
who, when given a lead, would admit to lack of enthusiasm, nervousness, or 
actual distaste for flying. The general opinion was that these men should 
discontinue training immediately. ·· 



(ii) Lack of keenness for flyi.r'>C in by absence of the normal amount 
of curiosi~}_' both before an~ aft Vl'he nervous man does not look for 
opportumt~es f?r f?Ore fl}'l!'~r :Q nging about on the chance of 
an extra fll(?ht 1t will be ,..;~ kind f th,f sight and difficult to find on 
these .occaswns. A man who ~· • _ , ~he crew room may suddenly 
go qUlet after he has been told:f pue u~ur Uip:J . .! may spend unnecessary time 
on the gr~und be!ore take-o~. e~ J, prre. ~rnstrument flying, or complain 
unnecessarily of mmor defects m th 'ffi'lftpno 

(iii) Reporting sick· repeatedly. 1.~e ziervous mari or the man lacking 
keenness to fly may .re~rt sick repeatedly wi~h trivial complaints such as 
headache, colds, or pams m the stomach. Sometmes unusual concern is shown 
abou~ air sickhess ?f minor. degree. These complaints may be due to a genuine 
physical abnormality, ~r dire~tly p~oduced by th.e man's anxiety about flying, 
but any man whose flymg trammg 1s repeatedly mterrupted by frequent visits 
to the medical officer should be suspect. ' 

4. Method o! investigation in cases o! suspected nervousness 
All instructors were asked what steps they would take, if the suspicion 

of nervousness had been aroused, to investigate the matter further. Their 
replies showed that with a very few exceptions they had practical methods 
available. The general principle was to fly with the man and put him into 
situations containing an element of danger. A minority were in favour of a 
preliminary interview with the purpose of enquiring irtto the man's attitude 
towards flying. Others emphasised the necessity of making the test appear 
routine and would ask no questions beforehand, not wishing to make the man 
self-conscious. Many of them stressed the import,itnce of deciding whether 
a man's nervousness was due to faulty instruction. For this reason they 
thought it would be necessary to do some ordinary flying with the pupil before 
embarking on any special test. The nature of the tests ,recommended naturally 
varied with the stage of training and the type of aircraft. At Grading Ele
mentary Flying Training Schools the man's response to a simple command may 
give a lead to his attitude to flying. Before any instruction a man may be 
asked to try to fly straight_ and level towards a cloud on the horiz01:1. A little 
later he may be asked to copy a steep turn or to correct from it. After about 
six hours he may be asked if he would like to be aerobatted. If the man 
says he would rather not, or would like to leave it over till to-morrow, if he 
makes no reasonable sort of attempt at the manc.euvre, or if in the mirror 
or by the feel of the controls he is found to be tensed up and very apprehensive, 
he is showing signs of nervousness. The good average man will accept these 
situations as steps in his training. Many instructors remarked that at first 
many men have difficulty in absorbing i:p.structions due to their preoccupat!ou 
with their new experiences, but that after a few hours they get used to flymg 
and learn readily. Other pupils are persistently preoccupied with their fear, 
however and they show this in the irresponse to instruction, replies to questions 
and fail{u.e to learn. These men are especially likely •to fail to attend to 
instruction on turning, stallin~ or spinning. The followi?g a:~ ~xa~pi:s. of 
special manceuvres stated by mstructors to be of,value m eliCltmg tlwdity 
in the face of stress. As one of them remarked : What you look out for 1s 
how the man reacts to the stimulus, whether he dislikes it, and if he persists 
in spite of disliking it." Take the man to a strange airfield and suddenly ask 
him to land, or tell him suddenly when coming in to .land to oP_en up and go 
round again as if there were some danger or.obstrucbon; c~t his throttle for 
a forced landing ; give him a snap forced landm~ from ~ow altitude ; at the. ~nd 
of a series of aerobatics or steep turns put the aircraft mto an unusual position 
and ask him to take control; give him turns at low altitude when nervousness 



will show up in bad t .... ..,. ~perly, 1•""l.St to his ordinary performance ; 
take him up under the hood • ~ and uncvr Jhe hood without telling him 
he's in cloud and watch his ~loth to takt-~ at once proceeds to fly on 
instruments ; in a Harvard P'!'fY! sfLoi.,{g:J:¥: . asked "j.ve ·him the controls, or 
tell him to do spins, ending with·bn..~_aJvt"G<ll<h spin off a steep turn and hold 
it for six turns ; in an Oxford put him into awkward stalls. or cut one engine 
without warning. · 

It is not to be supposed that the instructors recommended a battery of 
such tests. Each instructor had his own one or two methods which he would 
employ when he wanted to elicit nervousness in a doubtful case. There was 
general agreement that any one of the tests mentioned might provoke a nervous 
reaction in normal men but it was thought that the experienced instructor 
should know how the normal man would react. 

5. Difficulties in the detection or elimination of the temperamentally unsuitable 
Many instructors volunteered information under this heading. 
(a) Lack of experienced instructors.-The major difficulty in detection was 

generally considered to be the dearth of fully experienced instructors. Inex
perienced men were unreliable observers because they were a good deal pre
occupied with their own flying difficulties, were often at fault in their interpreta
tion of behaviour, and sometimes themselves responsible for lack of confidence 
in their pupils. · 

(b) Insufficient oppartunity for observation.-At the Grading School and to 
a lesser extent at the Advanced- Flying Unit· the length of time a pupil remains 
under observation is short ; the pupil does not always continue with the same 
instructor and opportunities for personal contact are limited by the pressure 
of work. 

(c) Different kinds of nervousness.-There is a difficulty in distinguishing 
between the nervousness of the man who is over-anxious to succeed and that 
due to timidity. The former was considered to ·be much commoner than the 
latter and the symptoms might appear the same to all but the very experienced 
and critical observer. Examination funk often confused the issue at the first 
air test: more than one such test by the same observer would therefore usually 
be necessary. When timidity is discovered it is not always easy to decide 
whether· it is present in excess. Some instructors of great experience state 
that nearly all men are frightened of the air at certain phases of their training 
and therefore temporary loss of confidence is not uncommon. As evidence · 
of this, if one man in a course volunteers that he is nervous and asks to cease 
training two or three othets may do the same in the next few days, whereas 
in most courses there are no such cases at all. Most of these.men are going 
through what may be regarded as a normal phase in which they have either 
lost confidence or failed to acquire it, not because of excessive timidity, but in 
the ordinar:y run of.. training. Excessive fear reactions therefore must be 
judged critically in relation to the stage of training, the quality of instruction, 
and any special incident which has shaken confidence. In spite of these 
difficulties it was considered possible by almost all instructors to recognise 
excessive timidity by the methods already described. 

(d) Inadequate mirrors.-Nearly all instructors ill single-engined aircraft 
stressed the value of the mirror for observation of posture and movement 
as well as facial expression; several complained about the supply or quality 
of what. they considered to be an essential instrument for instruction. The 
Manager of an Elementary Flying Training School said that mirrors were not 
fitted to all the Moths and those which he' purchased himself were unsatisfactory. 
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Other instructors at the same school complained that the mirror on Moths 
w~ badly pl~ced, ~n~ liab!e to excessive vibration, comparing it unfavourably 
Wlth th~ .s?lid, built-m ~r of the Stearman which they had been using. 
Some cnbclStn of the same kind was heard of the mirror on the Harvard. 

(e) Limitation ·of stress.-Several instructors complained that there was 
not enough stress in training to elicit nervous reactions. This was partly 
ascribed to favourable weather conditions and in the case of Moths to the 
foolproof nature of the aircraft. They also criticised a policy which they said 
valued a lo~ crash rate in a school more than the quality of its graduates. 
It was cons1dered that there should be less limitation in such matters as the 
steepness o~ turns, flying in bad weathe.r, or D.ight flying. 

(f) Quantity· versus quality of graduates.-Instructors were iinder the im
pression that the trend of present policy was in favour of quantity rather thaa 
quality. It was said that the natural reluctance of station commanders to 
have wastages diScouraged instructors from mentioning nervousness. One 
Station Commander ~onsidered it important that neither he nor the Chief Flying 
Instructor should be held in blame for the detection of temperamental unsuita
bility late in the course: it might have take.u that time to bring it out. 

(g) Difficulty in failing temperamentally unsuitable men was emphasised 
by a quarter of the instructors at Service Flying Training Schools. One 
(Harvards) said: "It is extremely difficult to discontinue a pupil for tempera
mental unsuitability because the rules and regulations relate to Hying ability 
only. I have on several occasions put men up for rejection, but they have been 
put through because they have been proved abla to handle the machine". 
A Chief Flying Instructor (Oxfords) said that there were no instructions under 
which he could get rid of a man who was temperamentally unsuitable. He 
thought there was about one man in each course of this type who got through 
because he could not· be turned doW:n under existing regulations. The other 
opinions were comparable. 

(h) Lack of opportunity for foliflwing up pupils.- A few instructors ~t 
Seryice Flying Training Schools said it was impossible for them to check thell' 
assessments of temperamental suitability for operations without follow-up 
reports. They suggested that these should be forthcoming from A.F.Us., 
O.T.Us. and operational units. 

6. Guidance lor Instructors 
Many of the instructors questioned volunteered the wish that some guidance 

should be given to them in the detection of temperamental unsuitability. 
This would be especially useful in the education of junior instructors. They 
considered that such guidance should :include specific instructions for the 
detection of nervousness and lack of keenness at the Elementary and Service 
Flying Training Schools on the lines indicated above. 

1. Signs of nervousness in navigators 
It was generally acknowledged that men passed through the schools 

who were unlikely to prove temperamentally suitable for operations. Some 
had no heart for the job and had chosen fiying for the rank; some found 
themselves persistently frightened in the 'air; others found the prospect of 
operations too much for them after getting married. Independent estimates _ 
by three instructors put the number of these men at between 2 and 4 per cent. 
The suspicion of nervousness might be aroused in the following ways :-
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{a) Lack of ability to do work in the air which could ~ done easily 
on the ground was most commonly mentioned. If a man's work 
on the ground was very fair, and if in the air he became flustered 
so that his work fell off and the discrepancy was persistent (more 
so if it was progressive), there was ground for suspecting timidity. 
A good plan was to check up the logs and see if men made mistakes 
in the air in work they could do on the ground without thinking. 
Allowance had to be m;tde for a certain amount of natural anxiety to 

, be correct in the air, which caused somemen toworkmore slowly. 
(b) Occasionally behaviour in the air might indicate timidity ; for example 

hanging on to the airFaft as soon as it left the ground; persistent 
back-seat-driver behaviou:t: such as looking out instead of doing 
the job ; holding himself in when landing to avert the expected 
shock ; a tendency to flap in any kind of situation which might 
involve danger, such as getting lost, or in night flying, or to panic 
in changing over the petrol tanks if the engine coughs. • 

(c) Apart from an actual request to cease training, which was rare, 
reluctance to continue might be shown by a man's frequently 
reporting sick, or in some cases failing in his examinations so 
unexpectedly as to arouse the suspicion of intent to do so. 

One-third of instructors used methods of their own for investigating a 
suspicion of temperamental unsuitability in navigators, attempting to suggest 

. a dangerous situation in the air by telling the man that one of the engines was 
unreliable and he must do his map reading carefully, getting him lost, or cutting 
an engine. Most of them would fly with the man personally on such a test 
to observe his reactions ; qne made use of a reliable staff pilot to avoid the 
complicating factor of examination funk. (In Air Navigation Schools the 
instructor rarely has an opportunity to fly with pupils.) Two instructors, 
if they suspected nervousness,. would in the course of conversation suggest 
to the man that he might not pass the navigator's course and discover what 
his attitude would be to remustering for other air crew duties. 

Difficulties in the detection and elimination of temperamentally unsuitable 
pupils were discussed by the majority. The first difficulty in detection arose 
from lack of opportunity for observing men in the air. It was stated that the 
instructor probably did not sit alongside the pupil in the air more than once 
dUring the course. He had therefore to depend upon the routine reports of 
staff pilots, which were generally regarded as of -little value. The second 
difficulty was that actual situations which offered a chance of observing a man's 
reactions to danger were extremely rare. It was most unlikely that the 
instructor would ever have a chance of seeing the man under adverse conditions. 
For these reasons latent timidity might never be brought out, or if it were, 
might not be noticed. A man who was dead afraid· in the air could in the 
·ordinary way pass through an Air Navigation School without being suspected. 
Another difficulty was that of distinguishing between the nervousness 'of timidity 
and anxiety to succeed. Owing to the paucity of tests it was generally difficult 
to prove temperamental unsuitability, except by the man's own admissions. A 
Chief Instructor complairied that there were no grounds for failing a man · 
because of temperamental unsuitability, and that this was why some got 
through. He thought that a Chief Instructor should have authority to fail a 
man on this account. 

8. Discussion 
It is evident that in flying training the more experienced instructors, and 

especially those with operational experience, recognise that among those at 
· present graduating from the schools there is a small number who are 

temperamentally unsuitable for the job for which they are being trained, on 
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acco~t. of excessiv~ or uncontr?llable. fear reactions. This corresponds with 
~he climcal observatl?ns quoted m the mtroduction to this report. Individual 
mstructors h~ve t~e1r. own reasons for suspecting timidity and their own 
m~thods for mveshgatm&" cas~s under suspicion. Their experience and ideas 
~ght usefully be crystallised m the form of a memorandum for guidance to all 
1nst~ctors on this subje~t. ~ ':Vould need to be supplemented by verbal 
adVl.::e .. ~orne of the ~cultles m the way of detecting temperamental 
unsw~ability seem to be mherent in the problems, others remediable. As one 
practical measqre, .an adequate supply of suitable mirrors should be ensured 
,for training aircraft. 

The jud~ent and confidence of instructors in recognising the tempera
mentally unsu1ta~le would gain if they could leam which of their graduates had 
sub~equently failed for . temperamental reasons. This might possibly be 
achieved by the preparatiOn of a monthly nominal roll of all cases of lack of 
confide!lce, neurosis, or cessation of training from Advanced Flying Units, ' 
OperatiOnal Training Units and operational units in the United Kingdom; circu
lated confidentially to training units in Canada and the U.S.A. Measures of 
policy which deserve consideration are insistence upon the importance of 
q~~ty ~ather than qua.ntity of graduates and provision of simpler means of 
ellmlllatmg men on grounds of temperamental unsuitability alone. 

Conversation with senior instructors revealed in them a healthy bias· 
towards optimism in cases exhibiting timidity, their first concem being to 
build up confidence in need of repair. Their awareness of the other aspect of 
the problem and their balanted view of its proportions warrants the conclusion 
that they could look after the elimination of the temperamentally unsuitable 
without any confusion of aim. The education of junior instructors in this 
matter would probably be best left to their senior instructors by word of 
mouth, any written memorandum being directed primarily to flight 
commanders. The reference of cases for neuro~psychiatric opinion raises two 
issues of practical importance. The first is the possibility of harm to the 
pupil whose lack of confidence is transient. There is no doubt that this exists 
and that unless a substantial proportion of the cases so referred (for example 
50 per cent.) proved suitable for elimination, the plan might cost more than it 
was worth. The second is the difficulty of providing neuro-psychiatrists with 
suitable experience to be available for schools in .Canada and the U.S.A. In 
the latter, except at Pensacola where provision is already made, this would at 
present be impossible. In Canada, Service neuro-psychiatrists are available 
at Regina and Toronto and their procedure could be brought into line with 
R.A.F. experience if an experienced man were sent over to guide them for a 
period of three months. The provision for neuro-psychiatric reference, though 
not an essential part of any plan for the better elimination of the tempera
mentally unsuitable by instructors, should be of value in assisting them with 
doubtful cases and in helping them to profit from their experience. . 

Instructors ·at Air Navigation SchooJs evidently believe that a certain 
number of their graduates are temperamentally unsuitable for operations, 
but their opinions are less well founded and their criteria fewer and weaker 
than at Flying Training Schools. This is mainly due to lack of opportunity 
both for testing and observing reactions to danger. More use might possibly 
be made of the staff pilot for observation, a question being included in the 
pro-forma report made on each flight asking for information upon ~he pupil's re
action to any emergency; and it might be of advantage to allow Chief Ins~ruc~?rs 
to recommend pupils f?r e~inatio_n on gro~~ of ~empera.men~al unsu1t~bility 
alone but the difficulties m detectmg and eliminatmg the unswtable naVIgator 
during training are likely to remain much greater than for pilots. It would 
appear therefore all the more important tha~ in the selection of navi&"ato~~ at 
intake the most careful attention should be g1ven to temperamental swtab1lity. 
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Summa.ry 
(1) It has been shown in p;evious reports that predisposition plays an 
important part in the causation of neurosis in air crew and that the most 
common factor in thisis excessive timidity. This is true of neurosis occurring 
during training. Evidence is presented from a recent American report to show 
thattimidity may be an important reason for elimination during training, apart 
from the occurrence of neurosis. 
(2) Signs of timidity or nervousness as observed during the training of 
pilots and navigators by over 100 experienced Instructors have been described 
and discussed. . -
(3) Suggestions are made of measureS -which might be- taken to improve 
the present means of eliminating from training members of air crews who are 
temperamentally unsuitable for operational flying and therefore likely to break 
down or fail under stress. · · , 

Symonds, C. P. 

Symonds, C. P.' & Williams, D. J ... 

Reid, D. D. 
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APPENDIX TO CHAPTER XV 

NOTES FOR FLYING INSTRUCTORS ON RECOGNITION OF NERVOUSNESS 
m PILOTS UNDER TRAINING 

Issued by the Director-General of Medical Services, R.A.F. 
· June, 1943 

Introduction 
I 

. Before men . are· accepted for t:aining, they are intervie.wed by general , 
dut~es and . ~edical. officers who reJect any who seem unswtable for flying 
duties.. It 1S.1mposs1ble, however, to eliminate all who are unsuitable by means 
of ~n mte~ew. There are some signs of unsuitability which only appear 
dunng trammg. We are not concerned here with men who fail to make 
progress because of lack of intelligence or skill, but with those who are 
!un~a~~ntally timid and nervous. Such qualities may not have been apparent 
m civil hfe because they were never put to the test. In the course of training a 
man has to accept new risks. Most pupils take these for granted, and savour 
each new experience, whether of the first solo, aerobatics, night flying or 
conversion to operational types with a certain relish. Most men have some 
qualms before a new experience of this kind, but are· able to take their training 
in their stride, progressing from one stage to the next without persistent 
nervousness and without loss ·of keeuness for their job, but each course may 
contain one or two who are below the normal standard, and carry on with a 
struggle or evade duties which contain an element of danger. Most of these 
men prove a bad investment since they are unlikely to stay the course when 
they reach their squadrons. In addition, they may have a bad effect upon the 
morale of others. 

I 

A careful enquiry at all stages of training has shown that it is generally 
possible to recognise these individuals and that the Instructor who is with the 
man in the air is in the best position to do so. Provision is made in the first 
column of paragraph 14 of Form 5019 for reporting such faults, and it should 
be recognised that they may be present in a man who is in other respects 
satisfactory. In order to detect them the instructor must be methodical in 
his observations. These are the methods which are generally used. 

1. Behaviour in the air 
(a) Direct observation.-Nervousness may be noticed in a man's facial 

expression and the ways in which he holds himself and moves in relation to 
exercises which contain real or imaginary danger. If his face can be seen it 
is the most valuable guide. One can tell from the expression whether the man is 
relaxed, comfortable, looking around, taking things in, enjoying his 
experiences ; and notice such things as closing the eyes. when l'!-erobated; 
clenching the teeth, gasping, holding the breath, apprehensive looking r?un~, 
or a set, strained or anxious expression. A man may show. nervousness m his 
posture and movements, shrinking into.the cockpit •. holding hi:mself away fr?m 
a spin or actually holding on to the stde of the arrcraft. Drrect observatiOn 
is easi;r in twins. Full use should be made of the mirror in the tandem .seated 
aircraft. Remember the sympj;()ms must be of unusual degree or perststence 
to be considen;d seriously (see paragraph 3). 
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(b) Flying performance 
(i) In routine flying the nervous man shows hesitation in the commence

ment of a dangerous manoeuvre and hurry in coming out of it. Instead of 
putting his aircraft fumly into a spin he will delay matters until it has got to 
go and will be reluctant to continue spinning .for the prescribed number of turns. 
He will put a twin into a stall as gently as he can and begin to correct at once. 
Similar reluctance may be seen in low flying, the pupil when told to take over 
at once starling to climb. The same tenden~y may be noticed in steep turns 
and aerobatics. Erratic flying immediately after a spell of aerobatics or low 
flying, may show that the man has been feeling unduly nervous during these 
manoeuvres. Silly mistakes in flying made by a man who is usually proficient 
are sometimes evidence of nervousness. Failure to make the expected degree 
of progress in a man who is neither clumsy nor unintelligent should arouse the 
suspicion of nervousness especially if there is failure to learn aerobatics. It is 
sometimes possible to conclude that a man has not been practising his solo 
aerobatics when told to. Inability to grasp what is said to him during exercises 
which contain an element of danger may be due not to dullness but to pre-
occupation with fear. · 

(ii) In looking for evidence of undue nervousness in flying the instructor 
should be testing the pupil's ability to think methodically and clearly in 
situations containing an element of danger, e.g., shut the engine off suddenly 
in simulation of a forced landing and note the reactions. Don't be too drastic, 
for anyone can be frightened if you try ·hard enough, even yourself. 

2. Behaviour on the ground 
Apart from the small number of men who volunteer or admit that they 

are frightened, there are those who betray their nervousness by their behaviour. 
Lack of keenness for flying is shown by absence of the normal amount of 
curiosity both before and after flights. The nervous man does not look for 
opportunities for more flying. Instead of hanging about on the chance of an 
extra flight it will be not~ced that he is out of sight and difficult to find on these 
occasions. He may show a persistent tendency, not to stay in the air as long 
as he has been told, or to spend unnecessary time on the ground before take-off, 
especially in instrument flying. Reluctance to fly may be shown in frequent 
complaints of minor defects in the aircraft. Reporting sick with exaggerated 
concern about minor ailments or air sickness is another sign: when a man's 
training is frequently interrupted by visits to sick quarters, the medical officer 
will be able to say whether there is adequate reason for this or whether he 
suspects nervousness as the cau~e. · 

3. Difficulties encountered in the assessment of nervousness 
Up to a point nervousness is harmless and natural. Most men are 

frightened at the prospect of taking risks of ,which they have h~d no previous 
- experience. Many are not so much afraid of danger as of failure to satisfy 

their ~nstt;Ictors.. These ~d_s of nervousne_ss, if_ ~ot excessive, may be of 
value m stunulatmg a man s Wits and sharpenmg his JUdgment. The ordinary 
man as the result of experience overcomes his nervousness and without undue 
effort progresses from one stage of his training to the next, ready for the stage 
in front of him. This progress usually has its rips and downs. Many men pass 
through temporary phases of lack <;>f confi~~nce owing to some episode by which 
they have been shaken, or slowness m obtammg a sense of mastery of the aircraft. 
Th:se men need to be underst.ood (o!ten best wit~out remark) and encouraged. 
It 1s only when nervousness 1s pers1stent and Without apparent cause that it 
is to be regarded as a reason for suspen~ion. It must, however, be realised 
that among the men who do well enough mother respects to pass, there are a 
few who are so handicapped by nervousness that they will never succeed in 
operations even if they try their best, and that paragraph 14, Form 5019, 
contains headings which provide for their suspension. 
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CHAPTER XVI 

ASSESSMENT OF TEMPERAMENT IN CONNECTION WITH SELECTION 
OF AIR CREWS 

THE PSYCHIATRIC METHOD EMPLOYED 

. by 
Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P., and 

.Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.P. 

FPRC Report 629 (o) July, 1944 

\ Introduction 
~e ~lying Personnel ~esearch Committee initiated an experiment under 

the direction of a Sub-Comnuttee on Assessment of Temperament in Connection 
with Selection of Air Crews, the ultimate aim of which was to detect 
temperamental unsuitability for operations. The experiment is in two 
parts-first, the assessment by psychiatrists and psychologists independently 
of a large group of pilots who had completed their preliminary training and, 
second, a detailed follow-up of these men through their more advanced training 
and throughout an operational tour. The first part of the experiment has been 
completed and the psychiatric assessment extended to include a number of 
pilots who had already completed an operational tour. It is possible, therefore, 
to give a full account of the methods employed, and some results which suggest 
lines along which these methods might profitably be developed. The report 
relates, it will be noted, only to the psychiatric part of the investigation. -

1. 

(a) 

Form of investigation 

Material 
Two groups of subjects were examined :-

(i) One thousand and nine pilots under training, after completion of 
. Service Flying Training School training, at the Personnel Reception 

Centre, Harrogate. 
(Though desirable, it was impracticable to examine a group of 

men who had not commenced flying training owing to the very 
long time that would have to elapse between preliminary assess
ment and results of operational work.) · 

(ii) Three hundred and thirty-five tour-expired night bomber pilot 
Instructors at O.T.U. and H.C.U. chosen at random. 

The two groups of subjects were, therefore, differentiated by the fact that 
the first had not yet begun advanced flying and operational training, while thl' 
second had completed a full tour of operational flying. The first group were 
men returning from twin-engined Servi~e Flying Training ~chool.abroad a~d 
were representative of the total population of graduated twm-engmed SerVIce 
Flying Training School pilo~s. T~1e second gro~p was taken to represent the 
total population of tour-exp1red ~g~t bomber pilots. F~r the latter purpos~. 
since selection may take place Wlthm Groups, a p~oportlon wer~ taken fro~ 
O.T.Us. selected'at random, and a smaller proportion, representmg the rat10 
in the whole Command, from H.C.Us. 
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Examiners (bJ 
Two representati':e psychiatri.sts were selected from t~e neuro-psychiatric 

service of the Royal Atr Force-Wmg Commander James Flind, M.D., D.P.M.,* 
and Squadron Leader Bernard Cates, M.B., D.P.l\1.; each examined half the 
cases. 

W /Cdr. Flind 'S/Ldr. Cat~s 
Harrogate (graduated} . . . : 504 505 
O.T.U. and H.C.U. (tour-expired) 169 166 

Total 673 671 

2. Psychiatric method 
The method as laid down by the Committee on Assessment of Temperament 

of the Flying Personnel Research Committee was :- · 
To carry out a psychiatric interview, lastir1g approximately three-quarters of an 

hour on each candidate, consisting essentially of a life history taken along the 
customary psychiatric lines. It is not a questionnaire, but an attempt to get the 
individual to recount his history in such a way as to bring ouf naturally the kind 
of characteristics that are considered in the light of general psychiatric experience 
and of war experience, on the one hand to make break-down in flying or some form 
of failure from psycl!ological reasons more likely, and on the other hand, to counter
balance any tendency of that kind. Enquiries are directed to the record at school 
and at work afterwards, both as regards achievement and perseverance, including 
persistence in the face of diffi.culties. The survey naturally covers achievement 
at games, and pays special attention to the reasons why particular games may have 
been avoided or given up, and to the type of game and spare-time interest preferred. 
The social qualities of the candidates are judged on the basis of such things as 
membership of clubs, captaincy and so on. The health record of the candidate 
is gone into in some detail, from an early age, and certain aspects of temperament 
which are thought to bear on capacity to fly and fight successfully are assessed. 
Some enquiry also is made into the family history as regards jllness 'in general, with 
special reference to anything suggesting a psychological type of ill-health, which 
often disguises itself as various forms of physical illness, the training of the psychia
trist making him able to recognise the true nature of the condition underneath its 
physical appearance. 

Psychiatric interview (pro forma) 
Name: Number: Rank: Age: Date: 
Crew category : 

1. Predisposition.-NIL SLIGHT MODERATE SEVERE· 
(Delete the de"grees of predisposition which are not applicable.) . 

2. Tick each of the headings which refer to any predisposition found·in this case. 
{i) Family history. 

(ii) Previous nervous breakdown. 
(iii) Morbid fears : anxiety. 
(ivJ Physiological instability. 
{v) Timidity. 

{vi) Lack of aggressiveness. · 
(vii) Lack of persistence. 

(viii) Affective lability. 
(tx} Obsessional 
(x) Psychological immaturity. 

3. In the space provided below 
(a) Give the evidence for each positive finding, indicating the heading to 

which each item of evidence belongs by its number. 
(b) Sta~~ the r~asons f?r which you assign the particul~r degree of predis

positiOn, With special reference to any ·factors which counter-balance 
items ticked off as pos~tive under 2. 

*Owing to posting overseas Wing Commander Flind was unable to complete the 
interrogation of tour-expired pilots, so the last 38 of his series of cases were seen by Wing 
Commander Denis J. Williams. 
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It will be observed that considerable latitude was given to the observers 
to ad?pt any psychiatric approach which they thought most suitable, but they 
~ere Instructed to base their assessment upon the man's life story only up to 
time commencing flying training. There seemed no way of withholding the 
subsequent life story from the observers, although this would obviously have 

·been desirable for purposes of comparison between the two groups. Never
theless in their examination of the group who had completed a tour the 
psychiatrists made it their object to frame the interview as. if the man were 
attending for his initial examination at entry and to disregard known perform-
ance in making their assessment. · 

The ten groups of personality traits were based upon an analysis by 
Gillespie (1941 and 1944) of features observed in flying personnel who had 
developed neurosis. From this it was concluded that a point score obtained 
by giving a positive marl( for each item of a schedule of unfavourable 
characteristics, might, as part of an interview in the hands of an experienced 
psychiatrist, be of significant value in assessing the probability of break-down 
under Service conditions. This conclusion was, however, qualified by the 
reservation that there was evidence of other factors of a positive or counter
balancing kind which in exceptional cases might result in a successful adaptation 
to war flying by men with considerable degree of predisposition as ascertained 
by this method. The limitation of the number of traits to ten for purposes of 
this experiment was dictated by the need to give the observers time to take the 
routine psychiatric history in an interview restricted to three-quarters of an 
hour. For the same reason they were not asked for any schedule of counter• 
balancing traits. 

3. Results 

(a) Psychiatric assessment 
The results of the psychiatric assessment of the two groups are shown in 

Table I. The probability of the differences in th~se two contrasted groups 
being due t9 chance is less than 1 in 100. 

TABLE I 

Psychiatric assessment of groups of graduated and tour-expired aircrew 

No. of cases Percentage of cases 

Predisposition 

Graduated Tour-expired Graduated Tour-expired 

Nil 421 240 42 72 .. .. 
88 46 26 Slight 470 .. .. 
5 10 1·5 Moderate •• 97 ' .. 2 2 0·6 

Severe .. .. 21 

Tota'l 1,009 335 100 100 .. . 
It will be s1)en that the proportion of men. c~msidered predisposed was 

si ificantly greater before advanced tlying trammg then af~er a. ~our of 

0
;::-rations. Considering those with m?derate ?r severe pred~spos1t1on the 

propmiion was six to one and considermg all wtth even the ~hg~1ter degrees 
of rcdisposition it was two to one. .Prov_i~ed that the psyc~uatnc P.roced~e d st"ndards of assessment of predlSposthon were kept um~or:n thlS !11eans 
~~at .a~ proportion of predisposed inilividuals is somehow ehmtnated 1n the 



208 

course of late trainiDg and on operations. The possible ways in which this can 
be brought about include the wastage from technical inefficiency, accidents, 
physical shortcomings, neurosis, or forfeiting the confidence of the commanding 
officer, and the losses in operations due to enemy action. · 

The assessments in Table I may with advantage be considered against 
similar assessments in other groups of flying personnel. For this purpose severe 
predispos~tion will be consi~ere~ ~lone, sinc_e ~n this and other investigations 
the critena for severe predisposition were s1milar-they were the presence of 
psychiatric signs which would have led the examiner to advise rejection had 
they been recognised on entry. 

TABLE II 

Psychiatric assessment of severe predisposition in difierent groups 

No. of Percentage 

Subject Examiner cases severely 
predisposed 

' 

Tour-expired pilots .. .. .. Present 335 0·6 
Pilots ujt (S.F.T.S.) .. .. .. Present 1,009 2 
Unselected flying personnel .. .. Williams 100 3 

(Chap. XIV) 
Flying personnel entrants .. .. ·Gillespie 600 3 

" " 
broken down late in ops. R.A.F. 730 11 

psychiatrists 
(Chap. X) 

18 
" .. , 

" 
early inops. " 

688 
, ,. 

" .. in flying .. 676 27 
training 

' " " " 
before fiying , 106 36 

training 

Before taki?g these highly significant figures at their face valu~. it. should 
be realised that not only is it impossible for different observers to maintain 
exactly the same standards of assessment but it is impossible for the examiner 
not to be influenced by the ~an's performance in making the assessment. 
As will be shown neither of these factors are considered to have affected the 
figures greatly in the present enquiry. 

(b} Reliability of individual assessment 

TABLE III 

Reliability of.Uidividual assessment in the case of graduated pilots (Harrogate) 

- No. of cases Percentage of cases 
Graduated pilots 

(Harrogate) 
' Observer 1 Observer 2 Observer 1 Observer 2 

' 
Nil .. .. 218 203 43 40 
Slight .. .. 221 249 44 49' 
Modern .. .. 57 40 11 8 
Severe .. .. 8 13 1·6 2·6 

Total .. 504 505 100 100 
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TABLE IV 

Reliability of individuat" assessment on the case of tour-expired pilots 

No. of cases Percentage of cases 
Tour~xpired pilots 

Observer 1 Observer 2 Observer I Observer 1 

Nil .. .. 120 120 71 72 
Slight .. .. 46 43 27 26 
Moderate .. 1 4 0·6 2·4 
Severe .. .. - 2 0 1·2 0·0 

Total .. 169 166 100 100 

. These tables show that there is very close agreement between the distribu
tion of the ass~ssments made by the two observers in similar groups of subje-cts. 

TABLE V 
Comparison of individual assessment of moderately and severely predisposed pilots 

Percentage moderately 

Pilots and severely predisposed 

Observer 1 Observer 2 

Graduated .. .. .. 12·6 10·6 
Tour-expired .. .. . . 1·8 2·4 

All Pilots •• .. .. .. 10·1 8·5 

There is a difference in this table of 1 : 6 ± 1·6.' 

(c) Score of personality traits 
Tables. VI and VII show for each grade of predispo'sition the proportion of 

men who revealed 0, l, 2, 3, etc. of the ten traits listed on page 210. Thus of the 
421 pilots under training who were assessed as nil predisposition, 70 per cent 
had no traits, 22 per cent had 1, 6 per cent had 2, 2 per cent had 3, ,the 
average number for the group being 0·4 per man. 

TABLE VI 
Percentage of grad)lated pilots who revealed a given number of traits 

Percentage with given No. of traits Average 

Grade of No. of No. of 

predisposition cases 
traits 

0 I 2 3 • 4 5 6 per case 

------
Nil 421 70 22 6 2 - - - 0·4 .. .. 
Slight 470 20 29 31 17 2·4 - - 1·5 .. .. 

12 28 28 18 10 3 3·0 
Moderate 97 -.. 

5 14 38 29 14 .&·3 
Severe .. .. 21 - -- --- 1--

Total 1,009 39 24 20 12 3·6 1·6 0·6 1·2 .. 
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TABLE VII 

Percentage of tour-expired pilots who revealed a given number of traits 

. 
Grade of No. of 

Percentage with given No. of traits Average 
No. of 

predisposition cases traits 
0 1 . 2 3 4 5 per case 

- ------
Nil .. .. . . 240 30 37 22 10 0·4 - 1·1 
Slight .. .. .. 88 16 39 41 5 - 2·3 
Moderate .. .. .. 5 - - - 40 20 40 4·0 
Severe . . .. .. 2 .,___ 50 - -· 50 3·5 --

' 
Total .. .. 335 22 31 26 18 2 1 1·5 

. Table VI relating to the 1,009 pilots under training shows that there is a 
direct relationship between the score of traits and the psychiatric assessment 
(vide the average r.umbers). There is, however, a considerable ~mount of 
overlap between the different degrees of predisposition. For instance, although 
43 per cent of the 21 men assessed as severely predisposed had 5 or more traits, 
19 per cent had 3 or less, compared with 13 per cent and 68 per cent of the 
moderately predisposed. Putting it another way, if a score of 5 traits or more 
were used as a criterion for rejection, only 9 of a possible 21 severely predisposed 
would be rejected and 13 of those not so predisposed would also be rejected ; 
in absolute numbers the potential wastage would be greater than ~he saving. 

Although there. is this direct relationship between score and assessment 
the differences between them warrant two conclusions :-

That a simple addition of the number of handicapping traits 
revealed by a man does not necessarily give the same measure as a 
psychiatric assessment on the basis of an interview, i.e. factors other 
than those in the· score of traits must have been considered by the 
assessors. 

Rejectiun on the basis of this total score would be unprofitable, 
assumit"'g that evidence of severe predisposition warrants rejection. 

Comparison on the score of traits tabulated against psychiatric assessment 
shows that discrepancies exist between Tables VI and VII. The most serious 
-of these discrepancies are all in the same direction (indicated by the average 
number of traits) which is to relate a higher trait score to the same assessment 
of predisposition in the tour-expired pilots than those under training. Thus in 
Table VI, 70 per cent of nil assessmer1ts had a trait score of 0 compared with 
30 per cent in Table VII, while of those with slight predisposition there are 20 per 
cent with no traits in Table VI contrasteri with 0 per cent in Table VII. 

The immediate explanation is that the assessors tended to ignore the 
measure of handicapping traits in the personalities of the successful pilots in 
making their assessments. In reports on the method which the investigators 
presented independently, and which form the basis of the Appendh: to this 
chapter, it was stated that this was unlikely to be the main cause of the dis
crepancy ; on the contrary, the investigators, aware of this pos'iibility, thought 
that they may have erred in the opposite direction. They thought that the 
tried and successful man was more likely to disclose minor personality traits, 
of little moment for the observer, in making an assessment, but worthy of note 
when recording traits. . 
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4. Distribution of traits 
(a) Relation of single traits· to assessment of predisposition 

·TABLE VIII 

Comparison of percentage distribution of traits in pilots uft a.nd tour-expired 

Percentage distribution of traits · . 

Predis-
(The figwes ito x refer to traits enumerated in the pro forma (page 206) 

position (i) (ii) (ill) (iv) (v) (vi) (vil/ (viii) (ix) (x) 
------------
u/t op. u{t op. uftop uft op. uftop. uft op uft op. uft op. uftop u/t op. 

- -- --
Nil 6 131- - 6 29 14 34 0·2 2-- 0·5 0·4 - 0·4 13 35 - -
Slight •• 27 52 1·5 - 41 56 45 67 1 2 7 22 ' 6 7 22 45 1·5 1 
Moderate 50 604 20 67 so 58 100 29 20 30 2o 6 - 21 40 21 60 8 -
Severe •. 76 100~~ 86 50 86- 38 - 52- 5 50 23 50 43- 19 -

Total 122 25 1 0·3 30 38 34 44 4 2 7 1 1·5 1 5 3 18 88 2 0·8 
I I 

\ 

In Table VIII the distribution of each of the traits in the two groups of 
pilots is presented against assessment of predisposition, considering the traits 
in two ways : contrasting their distribution in the two groups, i.e. their relation 
to actual success : considering their distribution against predisposition, i.e. 
their relation to assessment of potential success. In Table IX the actual 
number of traits present in the severely predisposed group and in all the others 
is shown. Only the ujt pilots are considered since there were only 2 severely 
predisposed in the tour-expired group. 

TABLE IX 

I Representation of each trait 
1,009 (For identification of traits see page 206) 

pilots uft No. 

~ (u) (ill) I, (iv) (v) (vi) (vii) (viii) (ix) (x) 

Severely predisposed 21 17 1 18 18 8 11 I 5 9 4 
---- --

AD others .. .. 988 204 11 272 323 82 59 15 45 171 15 
I 

To simplify the comparison, the ;epresentatio~ of the ind~vidu~ traits 
in the severely predisposed. group and m the others 1s expressed .m a different 
fonn in Table X. Here it 1s shown as a percentage of th<;_ cases m each group 
and as a ratio of the percentages to each other. 

TABLE X 

Percentage representation of ea.ch trait 

1,009 No. (For identificatiOtt. of traits see page 206) 

pilots u/t 

~· (ii) 1 (ill) . (iv) (v) (vi) (vii) (viii) (ix) (x) ,_ 
Severely predisposed 21 76 4·8 85·7 85·7 38.1 52·4 4·8 23•8 42·9 19·0 

1- ----1---
AD others 988 20·6 1·1 27·5 32·7 3·2 6·0 1·5 4·6 17·3 1·5 .. .. ----------1---,_ ----
Ratio SeverefOthers 0·02 3·6 4·4 3·0 2·6 11·6 8·5 3•1 5·1 2·5 12·6 

--



212 

This table shows which single traits relate most closely to severe predis
position and least closely to other assessments of predisposition in this group 
of cases. It consequently throws some light upon one aspect of the psychiatric 
method which was used by the two investigators. Similar tables may also be 
constructed for the other three grades of predisposition, by referring to Table 
VIII. The following points' emerge from a study of Tables VIII, IX and X. 

(b) 

(1) No single trait indicates failure to survive on operations. 

(2) Some traits-(iv) (ill) (ix) (i)-(physiologlcal instability, anxiety and 
morbid fears, obsessional and pos1:tive family history) are heavily 
represented in that order in both groups ot pilots and in each 
grade of predisposition and ~onsequently relate least closely either 
to the assessment of predisposition or to the likelihood of failing 
to complete a tour. 

{3) The other six traits are infrequently represented in both groups, 
so that although they may relate closely to either assessment or 
survival on operations, their representation in the total popula
tion may be so sparse as to reduce their value. It may he of 
course that success to the end of Service Flying Training 
School (in the ujt group) has reduced their incidence to its 
present level, for example, that- the rarity of trait (ii) (previous 
nervous breakdown) is explained by the failure of men with this 
trait to stay such an arduous ·course. · 

(4) The loose direct relationship between traits and assessment agair1 
shows that although each trait was taken into account, the assess
ment was heavily influenced by other factors. 

(5) The traits which seem to relate most closely to the psychiatric 
assessment and to survival on operations are in order (vi), (v), (x) 
and (viii) (lack of aggressiveness, timidity, psychological immaturity 
and affective lability). Although a previous nervous breakdown and 
lack of persistence are so rare in these groups of selected and tried 
men, their very rarity may have importance. Unfortunately 
no data are available upon this point: · 

Relation of pairs of traits to severe predisposition 
It is obviously of greater value to consider the relationship to assessment 

of groups of traits rather than single traits. The combinations of traits which 
relate most closely to the three grades of predisposition in the pilots ujt will 
be analysed. First, pairs of traits will be considered and then groups of three 
traits. 

The occurrence oj any combination of two of the ten traits in the four grades · 
of predisposition is laid out in the following Tables (XI (a), (b), (c), (d) and (e)). 
In these tables any trait read horizontally has occurred in association with 
any trait read vertically the number of times given in the appropriate position. 
For example, from Table XI (a) trait (iii) (morbid fears: anxiety) and trait 
(iv) (physiological instability) occurred together 15 times in 21 severely pre
disposed subjects. 
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TABLE Xl(a) 

Combination of two traits in 21 severely predisposed subjects 

In this and the following tables the figures (i) to (x) refer to traits enumerated in 
the pro forma on page 210 

Traits (i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix) 

('~ 17 . 1 14 13 • 5 9 4 7 cJ 1 1 1 
{iii) 18 15 7 9 I 3 9 
(iv) 18 6 9 1 4. 7 
(v) 8 5 1 1 4 

( ·~ 11 I 2 3 (vi: . 1 
(viii~ Total cases: 21 5 2 

(ix Total with more than one trait : 21 9 
(x) 

TABLE XI(b) 

Combination of two traits in 97 moderately predisposed subjects 

(x) 

2 

4 
3 
4 
3 
1 
1 
1 
4 

Traits (i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix) (x) 

(i) 50 2 37 29 15 14 3 10 10 7 
(ii) 4 1 2 1 . 1 2 1 

(iii~ 65 39 17 20 3 13 15 7 
(iv 56 14 14 4 10 11 7 
(v 29 9 I 5 4 I 

( ·~ 30 3 4 4 8 
cv'i: Total cases: 97 6 1 0 0 

(viii) Total with more than one trait : 97 20 5 2 
(ix~ 20 1 
(x 8 

TABLE XI(c) 

Combination of two traits in 470 slightly predisposed subjects 

Traits (i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix) (x) 

(i) 123 1 48 67 7 9 27 
(ii) 7 8 3 1 

(iii) 191 106 3 10 1 tl 52 4 
(iv) 214 8 9 3 14 39 2 

(v~ 
4 1 1 I I 

41 1 7 (vi 
8 I (vii 

Total cases: 470 26 5 (viii) 
Total with more than one trait : 234 101 (ix) 7 (x) 
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TABLE XI(d) 

Combination of two traits in 421 subjects with no predisposition 

Traits (i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix) (x) 

(i) 25 3 4 7 

(ii) 

(ill) 25 8 8 

(iv) 61 17 

(v) 

(vi) 

(vii) 2 -
(viii) Total cases : 421 

(ix) Total with more than one trait: 31 54 

(x) 

TABLE XI(e) 

Combination of two traits in 988 subjects with all grades of predisposit!on 
other than severe 

Traits (i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (i.x) (x) 

(i) 208 3 88 100 15 21 4 19 44 8 

(ii) 17 4 5 1 2 2 

(iii) 281 153 20 30 4 24 67 11 

(iv) 231 17 23 7 24 67 9 

(v) 33 10 2 6 5 

(vi) 61 3 6 5 

(vii) 16 2 

(viii) Total ca~es: 988 46 10 3 

(b!:) Total with more than on~ trait : 362 175 

(x) 15 

In these contingency tables, the pairs of traits which are associated most 
frequently with . the different degrees of predisposition can be determined. 
From Tables XI (a) and (e) it is possible to recognise the combinations of traits 
which are encounte~ed most often in the severely predisposed and least often 
in the others. The results of this search are shown in the following tables 
{XII and XIII). . 
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TABLE XII 
The percentage occurrence in each grade of predisposition of all pairs of traits 

encountered in at least 1 in 10 of the severely predisposed 

Percentage occurrence in difierent grades of pre-disposition 
Pairs of traits 

Severe Moderate 
. All except Slight Nil severe 

(Hi) and (iv) .. 71 40 22 1·9 15·5 
(i~ and (iii) .. 67 38 'iO 0·7 8•8' 
(i and (iv) .. 62 30 14 . 1·0 10·0 
(i) and (vi) .. 43 14 1·5 - 2•1 

(iii) and (vi) .. 43 21 2 - 3·0 
(iii) and (ix.) .. 43 15 11 1·9 6·7 
(iv~ and (vi) .. 43 14 1·9 - 2·3 
(i and (ix.) .. 33 10 5·7 1·6 4·4 

(ill) and (v) .. 33 18 0·6 - 2·0 
(iv) and (ix.) .. 33 11 ' 8·3 4·0 6·7 

(i) and (v) .. 24 . 15 - - 1·5 
(i) and (viii) .. 19 10 . 1·9 - 1·9 

(ivl and (vilil .. 19 10 3 - 2·4 
(v and (ix. .. 19 4 0·2 - 0·5 
(iii~ and . (x~ .. 19 7 0·8 - 1·1 
(v and (x .. 19 1 - - 0•1 

(vi) and (ix.) .. 14 4 1·5 - 0·5 
(vi~ and (x) .. 14 3 0·2 - 0•1 
(iii and (viii) .. . 14 13 2·3 - 2·4 
(iv and (x.) .. 14 7 0·4 - 1·0 

(i) and (x) .. 10 7 0·2 - 0·8 
(vi) and (viii) .. 10 4 0·2 - 0·6 

The 12 pairs of traits wh1ch seem to have the most exclusive representation 
in the group of severely predisposed subjects are shown in descending order 
in the following table, against their percentage occurrence in the 21 severely 
predisposed, and against the ratio of that percentage in the severely predisposed 
to the percentage occurrence in all other cases. It will be seen that these 
combinations are, broadly, made up of the commonly occurring traits (i), (iii), 
(iv) and (ix) with the rarer ones (vi), (v) and (x) in that order, or of any two 
of the uncommon traits. It can be concluded from this that a pair of the traits 
(i), (iii), (iv) and ix) have little value per se, that one of these traits with any 
other trait has importance, while pairs of any of the other traits are likely to 
lead to the assessment of severe predisposition. The association of pairs of 
traits with severe predisposition alone is not, however. very close except when· 
made up of traits (v), (vi) and (x). -The occurrence of three traits should 
therefore be examined. 

TABLE XIII 

Pairs of traits Percentage occurrence 
in severely predisposed 

Ratio of this percentage 
to percentage in all 

other grades 

(v~ and ~x) .. 19 190·0-
(vi and .. 14 140·0 

(il and (~~ .. 43 20·5 
(iv and (vi) .. 43 19·0 
(iii) and (vi) .. .(3 14·3 
(v) and (ix) .. 19 38·0 

(vi) and (~l 
.. . 14 28·0 

(iii) and .. 83 16·5 
(i) and .. 24 16·0 

(iii) and (x) .. 19 17·0 
(iv) and (x) .. 14 14·0 
(vi) and (viii) .. 10 16·5 
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(c) Combination of three traits 
The occurrence of three traits in each. grade of predisposition was 

determined: all groups of three traits which were met in the 21 severely pre~ 
disposed subjects were included. There were 58 of them. A digest of the 
results which follows simply elaborates the conclusions reached for pairs of 
traits. Combinations of three traits from (i), (iii), (iv), and (ix) are so often 
met in assessments of less than severe predisposition that they have little 
value. Two of these traits with traits (vi), (v), (x), (viii), (viiy or (ii) in that 
order have an increasingly close relationship to severe predisposition while 
one of them, with two of the others, in that order have a much closer relation· 
ship. Three of these less frequently encountered traits occurring together 
make the assessment of severe predisposition practically certain. Six of these 
groups of three traits occurred eight times in the 21 severely predisposed, 
only once in the 93 moderately predisposed and never in the 895 other cases. 
It must be remembered that these 1,009 men have already been highly selected 
and have successfully reached a late stage of pilot selection so that the relative 
absence of such traits as (ii) (previous nervous breakdown) may be due to the very 
high selective value of such a trait. This, from general experience, is most 
likely to be the case, and it is certain that a psychiatrist would require strong 
reasons for accepting a man who had al'ready had a neurosis. It is probably 
best, therefore, to neglect the fairly constant order in which the traits are 
encountered in this· series of cases and to state that those which have the closest 
relationship alone or in combination to the assesments of severe predisposition 
and the least to other assessments are (ii), (v), (x), (vii), (viii), and (x) (previous 
nervous breakdown, timidity, lack of .aggressiveness, lack of persistence, affective 
lability and psychological immaturity) while the o~hers (i), (iii), (iv) and (ix) 
(family history, morbid fears and anxiety, physiological instability and 
obsessional) are so diffusely scattered throughout all the subjects that they 
have an ancillary value only in assessment. 

From all this it is clear that although the direct relationship betweetJ. a 
simple score of traits and psychiatric assessment is not a very close one, it can 
be rendered very dose indeed by suitable selection of traits and for practical 
purposes the score and the assessment may be considered almost identical if 
a score based on certain groups of 3 or more traits is used. It may be concluded 
that, although other factors are used to form an assessment, certain combina
tions of traits are so frequently found in the severely predisposed, that they can 
be used as a framework upon which a total assessment may be based. 

In using the traits in this way it is useful to have some idea of their 
selective importance, either alone or in groups. The following scheme shows 
their relative value on the basis of the correlations found iii this investigation, 
but the order should not be considered to be hard and fast. As will be seen 
from the subsequent discussion its application depends upon the· assessor as 
well as upon the subject being assessed. The direct relationship to severe 
predisposition in the list increases Irom above downwards. 

5. Selective importance of the traits 
Single traits Little value alone. 
Paired traits Previous nervous breakdown, timidity, lack 

of aggression or persistence, affective 
la~ility or psychological immaturity in any 
parr. 

Three traits Any three of the above or positive family 
history, morbid fears and anxiety, physio
logical instability or obsessional tempera
ment in approximate])' that order with any 
pair in 2.-
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Four traits Not more than two of the traits in three with 

any others, of greatest value roughly in the 
order shown. 

Five traits or more Any combination following the order already 
outlined. 

6. Reliability of individual psychiatric scores 
It has been shown that a .:Core of traits is directly reiated to assessment 

of predisposition to breakdown but that it is not closely related either to this 
or to survival in operations. The relationship does not appear to be close 
enough to enable a simple score of this sort to be used per se, although the 
traits in the score have been shown to be valuable in framing a psychiatric 
assessment. It remains to be seen how reliable a~ the scores of different 
examiners. 

A comparison of the results of both observers in both groups is given in 
Tables XIV and XV. . 

TABLE XIV 

Comparison of percentage distribution of traits in pilots ujt and tour expired 
(Observer l) , 

Percentage distribution of traits 
(The figures (i) to (x:) refer to traits enumerated in the pro forma, page 206) 

(i) (ii) (iii) (iv) (v) (vi) (vii) {viii) (ix:) (x:) 
1- --

u/t op. u/t op. u/t op. uft op. u/t op. uft op. ujt op. uft op. u/t op. u/t op. 

Nil .. 3 10- - 2 12 5 23 0·4 - - - -- - I 8 29 --
Slight •• 17 46 0·4 - 31 37 35 70 0·4 2·0 8 2·0 -2·0 7 4 i9 52 -1·0 
Moderate 47 100 5 - 58 - 52 100 28 - 21 - 5- 14 - 21 100 2-
Severe 77 100 75 50·0 87 50 87- - - 38 - -- 25 50 25 - --------

Total 15 20 2 0·5 23 2025 36 4 0·5 6 0·2 1 0·2 3 215 36- 0·5 

TABLE XV 

Comparison of percentage distribution of traits in pilots ujt and tour-expired 
(Observer 2) 

Percentage distribution of traits 
(The figures (i) to (x:) refer to traits enumerated in the f_Jro fcwmll page 206) 

- (i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix:) (x:) 

ujt op. u/t op. uft op. uft op. uft op. uft . op. uft op. uft op. u}t op. uft op. 
-

9 18- 10 46 25 44- - - - 1- 11- - 18 40 -Nil -
3 8' 10 23 38 3 Slight •• 35 59 2 - 50 78 55 64 l - 7 - -

57 50 3 25 79 100 65 100 32 25 43 25 8 - 30 50 20 50 18 Moderate 
85 85 - 62 62 - 8 - 23 - 54 - 31 Severe 77 - 8 - - -

Total 28 28 1·6 0·6 39 5544 51 4·7 0·6 8·5 0·6 s 0·6 7 3·5 22 39 4 
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It will be remembered that the assessments of each observer (Tables III and 
IV) were practically identical. The folloW:ing points emerge from a study of 
Tables XLV and XV. 

7. 

(1) The relationship between assessment and distribution ot traits 
differs between the two observers, so that their assessments, 
which agreed so closely, were reached by different methods. 

(2) The incidence of the traits also differs, so that the observers' standards 
of observation, measurement, or recording differed-:-indicating 
that they applied the method of psychiatric scoring differently. 

(3) The comparative distribution of traits made by the two observers 
in the two groups of subjects differed, indicating further lack of 
consistency in the score, although their assessment was similar. 

(4) The total number of traits was consistently higher in one observer's 
results (3 : 2) but the asses,ment was. not affected by thiS. 

Discussion 
The object of the investigation was to assess certain personal qualities 

which contribute towards failure-or putting it another way, lack of success
in operational flying. The psychiatric claim to predict failure is based upon 
the temperamental features observed in men who had broken down in such a 
way that they had been referred for a neuro-psychiatric opinion, that is to say 
they had developed neurotic illness of disabling degree, or persistent loss of 
confidence for full flying duties without medical disability. The prediction of 
psychological breakdown under conditions of civil life is .no new problem. 
It is frequently encountered by psychiatrists, but as a rule only when there has 
already been an episode of illness, and advice is given on the mode of life needed 
to prevent recurrence. The Service problem. begins at the same level, that of 
givin!'} a prognosis for- men who have already broken doWJl, but with the 
important ,difference that the prognosis is related to a very special kind of 
life situation. The neuro-psychiatrist in the Royal Air Force should be, and 
generally is, familiar with the details of this situation, and it has been shown 
in Chapter X that his ability to rate the degree of flying stress to which a man 
has been exposed is reasonably reliable. It has also been shown that his pre
dictions for the future of those who after breakdown returned to full flying 
duty are reasonably accurate (Chapter XVII). 

The neuro-psychiatrist may apply th~ knowledge thus gained to the 
problem of selecting candidates for air crews in one of two ways.- Fnst, he may 
rely upon the method of clinical impression basing his assessment upon an 
intuitive balance of all the traits, good and bad, which he is able to elicit in 

·the course of a personal interview. The number of these traits will probably 
be very large .. So~etimes one.or two of them may load the scale heavily in 
one or other drrection. Sometrrnes the balance may be decided by the sum 
of a great many ,small items. He is unlikely to claim that his interview has 
exhausted all the available items, and Will probably• admit that his choice 
has been partly de~e~ined by the relation of his own personality to that of 
the e;wnmee. This 1s the method employed in all clinical history-taking, 
c:'tnd, m . so far as the experienced clinician proves right in his diagnosis and 
prognos1s much more than the less highly trained observer, the method is of 
undoubted value. It is, however, unsatisfactory in so far '8.8 the observer is 
un~bl~ to give ~easons for ~is opin~on sufficientl:y: detailed ·and complete, to be 
~s1milated by others.. It 1s the aun of every clmical teacher to achie.ve this 
tdea~ of self-ex:pla_natton,. ~ut it may sometimes be impossible to explain 
prec1sely how a gtven opmton has been reached although it can be shown 
by confirmatory evidence that it was more than ~ere guess work. It appears 
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that in ~he rapid assortment of a ve~ large number of items, allowing for 
.cancellation of one by another, arrangmg those which remain in order of their 
~pox:tance, ~nd repeating the performance many times before the final balance 
1s a~ved at there are many processes of which the manipulator is unaware, 
and 1t may. be .a~ Bartlett ha.s suggested (1943) that the capacity for this kind 
of aut?m~tlc s~g of data depends upon a species of intelligence which is an 
essential mgredient of success in clinical work. If this is true there is no field 
of clinical work in ~hich this faculty is likely to be so important as in psychiatry 
where the co~ple::nty ~d number of the data obtained from the history, and 
the lack of obJective eVldence are so baffling. One way then of setting about 
the p~obleJ? of temperamental assessment is to tell the -clinician to apply his 
expenenc~ m any way ~e likes and to give for his judgment all the reasons that 
he caJ?- ~thout ~~ting that. these reasons will be complete, or that two 
p~ychiatnsts amvmg at the same assessment in the same patient will necessarily 
gtve the same reasons. This is not a plan which will appeal to the scientific 
worker who has no personal experience of the clinical method, for he is asked 
to take a good deal on trust. We can only expect him to believe in the method 
if it works, and even then he will naturally and rightly press for an explanation 
of how it works. Nevertheless this is the traditional clinical method~ which 
has proved itself again and again in disease. Therefore, in the present experi
ment which started from the observation of disease and aims at the prediction 
of failure the method of clinical impression was given first place. 

The second method is based not upon the impression but upon the reasons 
given for arriving at it. It was guessed that these might be recognised in 
sufficient quantity in each case and classified qualitatively with enough accuracy 
to express a temperamental rating or score. The advantages of such a method 
are obvious. It might provide a standardised means of instructing in the 
selection of air crews any psychiatrist with the necessary technical knowledge 
without being unduly dependent upon his clinical or Service experience. 

An investigation based upon Gillespie's suggestion of a Schedule of Point$ 
for Rating of Temperament (1944) has already been concluded under the 
auspices of the Director of Medical Services (Air} of the R.C.A.F. Tills, as 
far as we are aware, is the only previous large-scale attempt at a combined 
assessment of temperament in flying personnel in tenns of the impression gained 
from the interview and a score of loading traits. The method adopted was as 

· follows. Over a;ooo candidates for flying were interviewed by a psychiatrist 
as well as by the medical officer who performed the routine Medical Selection, 
Board tests. Three kinds of assessments were made :-

(a) A numerical score of h~dicapping personality traits ~d~r 
25 headings; (b) an assessment m 10 grade~ based on a psychia!nc 
interview ; (c) an assessment made by the med1cal officer at the Medical 
Selection Board in 16 grades. 

These three scores were related independently to grading by the Selection 
Board at the end of Initial Training School and to the man's subsequent 
performance under training as pilot or navigator. They were compared for 
consistency, the 25 traits were analysed item by itell)l, .and. t~e results .of an. 
independent psychiatric assessment made a,fter suspensiOn m lOO~d1dates 
was compared with the initial assessment. The more pertinent conclus!OnSlrray-
be summarised as follows :- . . 

(i) Although there was variability in the distribution of all three scores 
between the three centres of examination, there was a significant 
relationship between the decisions of the Selection Board at the 
end of Initial Training School and the psychiatric and Medical 
Selection Board assessments at all.. and with the psychiatric trait 
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score at two centres, showing that there are common factors 
influencing all personal estimates of suitability for flying duties, 
as judged by success or failure at the Initial Training School. 

(ii) The psychiatric assessment was significantly related to success in 
pilot and navigator training, although there was only a 20 per 
cent difference between the failure rates of the best and worst. 
The psychiatric trait score showed no such relationship, but the 
Medical Selection Board assessment did so for pilots only at two of 

the schools. 

·(iii) Only three items in the 25-point scale (stammering, vocational 
. instability and motivation) were significantly related to pilot success. 

and the scores of the re-examined airmen differed greatly from the 
initial ones. 

Although the results showed that valuable information might be obtained 
from a psychiatric assessment, the chief obstacle to its use seemed to be the 
lack of uniformity of different judges in giving a numerical assessment. 
Consequently it was recommended that more well-defined criteria should be 
adopted and that the study should be followed to the operational level. 

The lack of close relationship of the psychiatric assessment to the trait 
score shows that the psychiatrist's final assessment took intb account many 
more factors than were revealed in the trait score, furthermore, although there 
was a consistent relationship between psychiatric assessment and success at all 
three centres, this was only so for the medical officer's assessments at ·two of 
the centres, indicating that some of the medical officers have ' highly 
developed intuitive faculties which enabled them to perceive certain difficult
to-define qualities that proved to be related to pilot-training success.' The 
failure of correlation between psychiatric trait score and success in training 
must be linked with a similar lack of significant relationship between 22 of the 
25 traits. Although there was a significant correlation for the other three, it 
was not close enough to have practical value in selection by considering the 
traits separately or as a group. Finally there was so much divergence in the 
individual interpretation of the 25~point score of traits that it was robbed of 
any practical value per se. It is, however, important to realise that the traits 
described by Gillespie were assumed to relate rather to failure in operational 
flying than in flying ttaining, and that both the psychiatric assessment and 
score might have a different degree of relationship to operational performance. 

The inunediate outcome of the investigation was that the point-score of 
psychiatric traits which was used had 110 practical value alone, although the 

· psychiatrist might use these traits in arriving at an assessment. This assess
ment was, however, dependent upon many other traits, loading and counter
balancing, which had not been defined, If a candidate was assessed at the 

- lowest rating by either a psychiatrist or another medical examiner, his ~chances 
of success in flying training were very slim indeed, but above this level the 
correlation with success was not close e.10ugh to have practical value. 

Some. of these observations and conclus~ons are especially relevant to our 
. own. It 1s to be noted first that the extenswn of the number of traits looked 
for from 10 to 25 did n'ot result in any closet o.;reement between trait score and 
assessment no: did any of. the t:aits not include~ iniht! list of 10 prov~ to have 
any outstanding value m this respect. · As m our own obsenrations the 
psychiatric assessment failed to agree with the point-score showing that the 
observers took into account any factors not covered by the score. These 
may have been other loading factors, or counterbalancing factors. There is, 
moreover, evidence which suggests that a personal factor in the observer, 
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independent of psychiatric training, contributes to the assessment. So far 
the r~ults are parallel with our own. Our investigation has gone further in 
r~v~aling that two observers working under similar conditions and with 
similal;' material and arriving at an ahnost identical distribution of assessments 
ha~e ~ guided in making their assessments by certain combinations of the 
tra.J.ts listed, and•that they' have been so guided without being fully aware of 
the process. These combinations of traits seem to have provided the observers 
wit~ an indicator in selecti.I).g what is significant from a very large number of 
vanable factors. That such indicators form the basis of the clinical method 
of diagnosis is eyident in the definition of syndromes in terms of objective 
phenomena. I~ lS further evident in the classification of symptoms, subjective 
phenomena which can be assayed pnly by the elicitation of an introspective 
history. The clinician by this method can frequently select from a mass of 
irrelevant material data which have absolute value for the predication of 
objective findings. The psychiatrist is largely dependent upon the interpreta
tion _of subjective evidence in attempting to predict behaviour under given 
conditions. In normal practice he has available a historical record of the 
subject's behaviour from friends or relations, the subject's introspective account, 
and his own observations of the subject's reactions to the interview. In all 
respects and especially the the last relationship of his own personality to that of 
the witness ~s important. This of course applies to the interpretation of 
symptoms in all branches of medicine. There must be opportunity for com
parison between the sensations of the subject and those of the observer. It is, 
however, more inlportant in psychiatry than in any other field because of the 
complexity of thought, feeling and behaviour in relation to extremely variable 
conditions. The psychiatrist has often to imagine how he himself would 
have felt or behaved under these conditions before making the necessary 
correction for what he believes to be his own div,-gence from the normal and 
so arriving at a dispassionate evaluation. 

In the psychiatric assessment of personality, therefore, it must be conceded 
that the personality of the assessor is one of the variables which must always 

· be considered. In so far as this can be balanced by methods which are more 
objective the general reliability of psychiatric assessment will gain. It may 
~ claimed for the method which has been used in this investigation that it 
seeks to isolate among a host of variables a variety of patterns which may 
serve as separate but inter-dependent structures in the general framework of 
assessment. The qualitative value of the traits studied is, of course, of critical 
importance for upon this depends the value of the statistics presented. At the 
end of the experinient the two observers were asked to present ~eparately their 

· comments on the way in which they had used the headings given to them, 
and their appraisal of the value of individual traits. After this had been done 
~heir repor+s were discussed . at a· meeting betwee!l th~ two ?bservers, . the 
compilers of this report and Air Commodore R. D. Gillesp1e, and 1t was dectded 
to enquire further into the relationship of certain traits to one' another. 
Typescripts of this part of the investigation are available on application to the 
authors. (See Appendix of this Chapter.) It was found that although there 
was some vagueness concerning the delimitation of the traits there was complete 
agreement upon central meaning and value. One further comment should be 
recorded. Under present condi~ions o~ air ere~ s_electiof!: the historical.record 
of the personality from others 1S lacking. ThlS IS a senous defect which we 
believe could and should be repaired whenever possible. Records of school 
life, work and past health should be forthcomin~ •. and the atten~an:e of a 
responsible relative for interview should be a condit10n of the exammatlon. 

The results of this investigation suggest .tha~ .the met~od of usin~ spe?fic 
traits in the assessment of temperamental sUltabihty for aJ.t crew duties rught 

(76642) 
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profitably be carried ~mther, takin~ into aco;mD;t both load~g .traits and 
counter-balancing traits, and looking for Significant combmatlons. The 
number of such combinations of both negative and positive traits would be 
enormous and would, make the use of a numerical scor~ unwieldly, but this 
does not exclude the application of the principles of the method to the form of 
psychiatric enquiry. It is probable for the reasons already. stated that the 
final assessment will be most valuable when influenced by the observer's general 
impression. Any method which tends to fix attention upon a limited number 
of traits detracts from that, freedom of mov~ment and range of attention 
which is necessary in covering so large a field. Freedom to consider the problem 
as a whole and to swing rapidly and automatically from on~ point to ano~her 
is probably essential to accuracy of clinical judgment. The attempt to think 
in terms of headings may have an adverse effect upon this skill comparable 
with that observed in a manual skill when the performer concentrates upon . 
its separate components. Therefore, the aim should be to discover a small 
number of highly significant combinations which will serve as a guide to the 
total clinical appraisal. 

s. 
Two groups of bomber pilots: 1,009 pupils at the end of Service F1ying 

Training School; and 335 instructors who had completed an operational· 
toor-were examined by two psychiatrists, each of whom independently 
interviewed half of each group. The interviews lasted about three-quarters 
of an hour, and were aimed at: assessing in fonr grades the man's predis
position to breakdown under conditions of operational flying, using evidence 
which included the man's life story to the time of commencing flying; and 
making a scare of handicapp8lg personality traits upon a ten-point scale which 
had previously been defined. . The assessment ·and the score were to be made 
separately. 

' The data. obtained by the ·observers were collected and analysed. 
Comparison was made between :-

(a) The assessments of predisposition in the two groups of pilots. 
(b) The score of traits in the two groups of pilots. 
(c) The assessments of predisposition of the two observers. 
(d) The scores, of traits of the two observers. 
(e) The relationship of assessment to score in each"group of pilots and for 

each observer. · 
(f) The distribution of each of the 10 traits, singly and in association 

with others, for each grade of predisposition assessed by each 
observer in the two groups of pilots. . · 

From all this information an analysis was made of the methods used by 
the observers. and the place of each of the traits in relation to assessment and 
to the total trait score was determined. The investigators independently 
subt11itted reports upon their method. An abstract of these reports forms the 
substance of the App~ndix to this chapter. 

9. Conclusions 
{1) The psychiatric assessment of two· large groups of pilots shows that 
there is a signifi~tly greater proportion of individuals considered to be 
predisposed to breakdown among pilots under training than among those who 
have completed a tour of operations. Two pe:t< cent of the first and 0·6 per 
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cent ~£ t~e second showed predisposition of a degree which would have led the 
psychiatrist to reject them for air crew training. 

~2} The agreement in the wstribution of the assessments made by two 
Independent observers was very close in each group of pilots. 

(3) Although the number of·, pilots with a score of more than three 
handicapping traits was slightly higher in those under training than in those 
who had completed a tour, there was not a significant difference between the 

, average score of the two groups. 

· (4) There was a direct relationship between psychiatric assessment and 
score, but this relationship was not very close. 

(5) _The o~rv~rs considered factoz:s o~er than those in the score in making 
the1r psychiatnc assessment and Wide discrepancy existed between score and 
assessment in some instances. 

(6) It is not practicable to use a simple form of· scoring to replace a 
psychiatric assessment, but the results warrant further investigation of the 
importance of other handicapping traits, and counter-balancing and supporting 
traits. · 

(7) If the highest grade t~f predisposition-severe-were used as a 
basis for rejection, 21 (2 per cent) under training and 2 (0·6 per cent) tour
expired pilots would have been eliminated. If a score of five or more traits 
had been similarly used the figures would be 22 (2·2 per cent} and 3 (0·9 per 
cent}. Although the number of pilots who would be rejected is so similar, more 
than half rejected by one method would have been accepted by the other and vice 
versa; that is to say that there is only an even chance of the same case being 
rejected by both methods. 
(8) When the score of personality traits and the distribution of these traits 
is compared with the assessments of predisposition, considerable disagreement 
is found between the two observers. This is true not only on comparing the 
findings of the two observers ~ one group but also tm comparing the findings of 
a. single observer ~ the two groups. 

(9) Analysis of the distribution of traits showed that-
No single trait indicates failure to complete an operationaJ tour. 
The traits which seem to relate mo~:;t closely to the psychiatric· assessment of 

severe predisposition are: Previous nervous breakdown, timidity, lack of aggression 
• or of persiste_nce, affective lability and psychological immaturity. 

Some traits, particularly psychological ~nsta.bility, anxiety and. morbid fears, 
obsessional features, a14d an abnormaljamtly htsti?ry_, are so heavtlY, repres~nted 
in both groups of pilots that t~ey would have a very ltmtted value per se •n selectton. 

Certain combinations of three or more traits, which have been described, almost 
invariably lead to the assessment of severe predisposition. 
(10) Combinations of traits enumerated in (9) have been rel~ted. to assess
ment of predisposition to breakdown ~n flying. an~ th~se combma~10ns should 
serve to simplify the method of assessmg the likelihood of such failure. 

Finally taking all the results into consideration, the broad conclusions 
may be dra~ that a method of elimination on the basis of assessment of ' sev~e 
predisposition ' might be practicable ant! p~ofitable. T~e pers~naltty tratts 
investi11ated can be used with others to stmplify and eluctdate tlus ~sessment, 
although it would ttOt be practicable or ,desirable to re~lace the assessment by a 
trait score. The final evaluation of the method whtch has been analysed 
awaits the results of the main experiment. 

(700&2) 
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APPENDIX TO CHAPTER XVI 

NOTE ON TBE OBSERVERS' ANALYSIS OF THEIR METHOD 
\ 

Introduction 
. ~ach o?server has presented a full and critical rep~rt of his method whiclt 
lS available m typescript but as much of the material has been dealt with in the 
body of the report only information of special interest is abstracted below. 

1. Psychiatric assessment 
Both observers emphasised that they made their assessment irrespective 

of the score of traits they obtained, a contention which is supported by their 
result~. Nevertheless, the fact that they were instructed to use a ten-point 
score Just have kept those ten groups of traits before them, and it must to 
some extend have modified their method of interview. The form of interview 
adopted by each was quite different. For instance, one established rapport 
by talking about service life and then proceeded to obtain a detailed account 
of performance in the Service before enquiring into the personality before 
service, while the other did just the opposite, obtaining a chronological life 
story which. ended with the service experiences. Yet the distribution of 
psychiatric assessments by each was the same. Again, one scored many small 
traits which he ignored in making an assessment, while the other did not 
include them either in his score or his assessment. It was clear that they both 
arrived at the same conclusion by different methods. As so many subjects 
from the same selected populations were examined by each, the results they 
obtained are strictly comparable. 

In addition to an appraisal of his life story, the subject's appearance, 
behaviour and reactions during the interview were all used by both observers 
in arriving at an assessment. Both drew attention to the relative paucity of 
predisposing factors in the populations examined by them and ~inted out 
that the subjects had already been tested and tried under traming or on 
operations.· They, therefore, considered it likely that some traits which they 
considered to be closely related to severe predisposition, but which were 
infrequently encountered (previous neroous breakdown, timidity,lack of aggressiott 
or persistence, or psychological immaturity) might be met much more frequently 
in the examination of air crew on enlistment. 

2. Psychiatric score 
Some of the observers' views upon the score of traits have already been 

quoted. Criticisms were :- . 
(a) Counter-balancing factors such as energetic disposition~ habituql 

cheerfulness especially when under stress, a stable well mtegrated 
personality, high motivation, proved courage, a well ~eveloped 
group-sense, and in the face ·of difficulty were taken tnto con
sideration in making the psychiatric assessment but were not 
included in the method of scoring. 

(76642) 

(b) Even if counter-balancing factors were enumerated a score could not 
take account of the matching of counter-balancing traits. For 
instance, a timid man might be fortified by a limited capacity for 
imagination, stubbornness and an ability to persist. 

HI 
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' It was felt that a schedule of unfavourable traits, without taking 
into careful consideration the good assetS present, did not give a true 
picture of the total personality, or serve as a safe guide in ~e estimation 
of predisposition to breakdown or failure later on. Thus m a. number 
of cases adverse features could be found under three or four of the 
keadings of the pro forma used in the assessment of the pilots studied, 
yet due consideration to the good assets that. were present resulted in 
a final assessment of nil or slight in many cases, as whatever demerits 
were fo,und, were counter-balanced or outweighed by the good assets 
also present.' . 

(c) Other handicapping traits are encountered. 
(d) The score to be equable should be weighted in favour of the more 

incapacitating traits. For instance,' timidity should be scored 
more heavily than physiological instability. 

(e) Some traits overlap, others tend t? pe linked, and combinations of 
others tend to accentuate the effect of each. For example, 
anxiety might overlap with timidity. Timidity is linked with lack 
of aggression, and anxiety is particularly disturbing to an obsessional 
personality. , 

(f) There is difficulty in finding for each trait a definition which has 
universal application, as for exa.m:ple in distinguishing between 
morbid and non-morbid obsessional features, which' might prove 
an asset if present in small degree in one type of ihdividual, but a 
liability if in excess in another.' 

(g) The;e is similar difficulty in setting a standard for the actual scoring. 
'One sometimes suspected a personality defect but considered 

there was insufficient evidence to warrant the recording of a mark 
under the appropriate heading in para. (a) on the pro-forma on page 210 
with the result that frequently under para.. (b) may be found such 
relllal'ks as suspect for timidity,· persistence uncertain, unaggrBssive 
type or somewhat immature. One result of this state of affairs was that 
an individual pilot might be considered to be near to moderate and 
not marked off under any of the headings.' ' . 

3. Outline oi the standards adopted by the two observers in scoring the t:ra.itS 
(a) Use of individu~ traits 

(i) Family history.-Both included first degree relatives who had either 
had frank psychological illness of any kind, or who had a personality defect 
which was obvious to others. This second group included the nervous, over
aruaous, unstable and eccentric. One urged consideration of counter-balancing 

'traits in the members- of the family but had not used it. · 
(ii) Previous nervous breakdown.-The minimum standard for scoring was, 

to have been under medical care or absent from school in childhood, or a 
definite psychological illness in adult life, even though it did not mean ceasing 
work. Care was taken to accept very cautiously nervous breakdown before 
10 years of age and to relate it to the family situation. On the other hand, 
attempts were made to recognise nervous illness simulating physical disorder. 

(iii) Morbid fears and anxiety.-Both agreed that there should be a 
distinction between these two traits and that morbid fears alone, unless 
numerous, did not warrant a score. · 

'AD.. appreciable number of otherwi~e satisfactory pilots had always entertained 
a. fear or dislike of water, which had usually been brought about by some childhood 
experience of nearly drowning ; such pilots were in consequence either non-swimmers 
or timid swimmers who could not dive. Many tour-expired pilots were found to have 
a neurotic fear of blood, showing itself to a sufficient extent in some cases as to cause 
them to leave a first-aid lecture which was in progress : quite a number of these 
pilots were able, however, to cope quite well in real situations and to deal with 
casualties.' ' 



~e intensity of the amdet} . 
than, 1ts presence, since many ' mildly 'I\ 
well. . On the other hand, mild anxiety h 
constitute a handicap. . 

TABLE XVI 

':lt to be more important 
o:txpired pilots had done 

. t(fssional was thought to 

Relationship of morbid fears to anxiety, to an obsessional temperament and to an 
abnormal obsessional personality 

Total number of patients with Number of patients with 
phobia& having in addition 

Subjects Obsessional Obsessional 

Phobias Anxiet) Tem- Person- Anxiety Tem- Pee son-
pera.- ality per a.- ality 
ment ment 

-----------·--------
Touv-upi,ed -

Observer t (169) .. 23 3 51 3 - 13 -
Observer 2 (166) .. ff1 60 65 4 36 20 2 -------

' Uft 
Observer 1 (504) .. 66 42 42 8 9 4 I 
<?bserver 2 (505) .. 122 165 120 6 67 38 2 ----.------

Total (1,344) 278 27~ 278 21 liZ 75 5 

From this table-
41 per cent of subjects with morbid fears showed anxiety. 
41 per cent with anxiety had morbid fears, 

Anxiety 
and 

opses-
sumal 
tem-
pera-
ment -
-
13 

--

3 
2 --

18 

Z7 per cent with morbid fears were also mild obsessionals. 
Z7 per cent of abnormal obsessionals had morbid fears. · . 
1· 7 per cent with morbid fears were also abnormal obsessionals. 

. The results indicate that morbid fears more often overlap with anxiety 
than obsessional features and that the two traits are sufficiently independent to
justify separate scoring. 

(iv) Physiological instabitity.-Both observers included disturbances of 
sleep, sleep walking, nightmares or night terrors, stammering; nail-biting, tics, 
twitchings, bed-wetting, faints and headaches. One also included teeth· 
grinding. A history of allergy was also looked for but was rare. · Again the 
age of onset and cessation, the severity and cause were taken into account 
when making the score.· They both quoted examples of successful operational 
pilots who showed abundant evidence of. such instability, but reference to 
Table VIII showing the widespread representation of this group of traits 
makes further discussion unnecessary. · 

(v) Timidity.-Both observers emphasised the importance they placed 
upon evidences of timidity, and tlie results showed that this wac; closely related 
to their assessment of severe predisposition, and that it was rarely seen in 
successful pilots. They both thought that timidity was often associated 
with lack of aggressiveness. The actual relationship is shown in Table XVII. 

(76642) 
H4 



msideratinc:1dence of timidity 
t t 1 O""-

Total with Total with No. of these 
Subjects lack of cases showing 

timidity aggressiveness both 

Tour -expired .. 7 3 2 
U/t . . .. 41 70 15 

Total .. 48 73 17 

From this table it is seen that 35 per cent of timid people lacked 
aggression, 23 per cent of people with lack of aggression were timid. 

The two traits of timidity and lack of aggressiveness are consequently 
sufficiently independent to be considered separately as single traits. Timidity 
was only scored when it was evident in many forms of activity, and not when 
associated with a single specific situation as might be the case with a phobia. 
In order to unmask timidity an account was obtained of :-

• The order of preference for games, participation in the rougher sports and in 
fights, his response to injuries (had they made him give up ?), interest in special 
sports, e.g. motor cycling and speeding, accidents he had had and his response to 
them, response to dissuasion by parents, p,articularly if he had continued in spite 
of)t. His ability to take the usual physical risks.' 

\VlJ Lack of aggressiveness.-Distinction was made between the unaggressive 
types of individual, particularly those with compensating qualities, and those 
who showed a neurotic attitude to the subject to aggression, as for instance a 
strong disapproval of blood sports. Many unaggressive men proved successful 
pilots, and simple avoidance of the rougher forms of sport was not considered 
sufficient to justify a score. Furthermore many had never met situations that 
aroused hidden aggressive tendencies before flying, but when they did so they 
were found to be adequate. This was well seen in the apparently unaggressive 
pilots who became exceedingly angry when exposed to heavy flak and who were 
consequently happy in releasing their bombs on the enemy. The group with 
neurotic lack of aggression was a small one, but there was another small group of 
abnormally aggressive, psychopathic individuals who were considered to be 
handicapped. It follows that the score was made by an appraisal of intensity 
of the trait, rather than its presence. 

(vii) Lack of persistence was scored when there was an unsatisfactory 
civilian employment record, absence of hobbies and interests and a tendency to 
tire easily, or to give up without trying to overcome difficulties. Both observers 
commented upon the lack of evidence of this trait, which they attributed to two 
causes: 

That many of the men had had little chance of showing it, for 
they were only 14 years old when the war began, and their lives had been 
greatly modified by it. 

That the two groups studied had necessarily had to show 
persistence to succeed in flying training, so that many of those lacking 
persistence had probably been eliminated. 

(viii) Affective lability.-This trait excluded those with simply a mild 
cyclothymic temperament and with transient depressive moods, unless the 
depression was intense enough to interfere with social relationships or work. 
The d~ration, intensity, frequency and precipitating causes were all considered 
in making the score. The trait was thought to be ominous when associated 

• with obsessional tendencies. 
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(ix) Obsessional.-Both observers included not only men with. obsessional 
personalities, but those with milder obsessional temperaments, who were 
'tidy and meticulous to the point of being fussy.' Consequently the propor
tion of tour-expired pilots scored as obsessional was high, for ' the quality of 
persistence with which such individuals are usually endowed enables them to 
carry on for a long time in the face of stress, before breaking down.' It seemed 
that the milder degrees of obsessional behaviour were an asset, so long as they 
were not associated with anxiety. Compulsive features were rarely encountered, 
but were considered to be heavily loading when present. The relationship of. 
anxiety and of phobias to normal and morbid obsessional features has been 
outlined earlier. 

(x) Psychological immaturity.-This trait included men who were still 
bound to the family and who had not yet become separate individuals. The 
results suggested that these men could not survive training to the end of 
Service Flying Training School. The individuals seem also tended to be 
timid, immature, sensitive and unaggressive. 
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CHAPTER XVII 
, 

PROBABILITY,OF RETURN TO FULL,FLYING OF MEN WHO 
HAVE BROKEN DOWN UNDER THE STRAIN OF 

OPERATIONAL DUTIES 

by 

Air Vice-Marshal Sir Charles P. Symonds, K.B.E., C.B., M.D., F.R.C.P., and 
Wing-Commander Denis J. Williams, D.Sc., M.D.; F.R.C.P. 

FPRC Report 561, November, 1943 

Introduction 
The efficacy of different forms of.treatment of flying personnel who have 

shown psychological disorder under the strain of operational duties has 
recently been under discussion. The ultimate aim of any form of treatment . 
is to return the man to his duty fully efficient and confident. The policy in 
the Royal Air Force has aimed at maintaining efficiency and confidence not 
merely for an operational tour, but for a period of instructional duties and 
then for a further operational tour after this. As a result of this policy provision 
is made in several ways for givi.."lg tired men a break without admission to 
hospital or removal from duty. Thus under an Air Ministry letter a squadron 
comm;u1der has power to terminate a man's operational tolir early if he has 
been exposed to exceptional stress, or if his stamina appears to be subnormal, 
by posting him for instructional duties· before being called upon for further 
operational duty. Parallel with this, the policy has been adopted of encouraging 
the unit medical officer to take the responsibility of handling cases of incipient 
neurosis in flying personnel, and to foster a close liaison between hii::nself and the 
executive officers responsible for the welfare of flying personnel. The squadron 
commander and the squadron medical officer therefore deal with these cases 
on the station with the least possible delay and very often without reference 
to the neuropsychiatrist, who only handles cases which are beyond the capacity 
of the unit medical officer ; those unlikely to. return to operational flying ; 
those referred because it is uncertain whether disposal should be through 
medical or executive channels. The proportion of cases dealt with by the 
unit medical officer without having been referred to a specialist seems to vary 
directly with his sagacity and enthusiasm. 

The time factor h~s to be considered in assessing the results of treatment. 
Under present policy, if a man has to be removed from operational flying for 
more than a few days, the executive are not so much concerned with the time 
taken to get him back to operational flying as with getting him back to it in 
the end fit and keen for a second tour. As the need for instructors in Operational 
Training Units is great, a man can be fully and usefully employed· during a 
period of non-operational flying, but if he is to be so employed it should be 
for a period of at least six months to allow for apprenticeship tq the new task. 
It thus happens that the demands of the service and the needs of the medical 
branch in rehabilitating these men coincide closely. 

Because of the policy which has been outlined, the results of treatment 
must be considered in relation to the squadron medical officer and the neuro
psychiatrist. The following data are derived from a card return system already 
described on page 118, which has been extended to include some repre
sentative squadron medical officer .• 
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Data obtained on cases from representative 
squadron medical omcers 

The medical officers concerned were instructed to report the details of 
every case handled by them in the. course of their duties in which there was 
evidence or suspicion of psychological disorder, whether or not the case was 
subsequently referred to the neuro-psychiatrist. · 

Of 72 such cases in operational aircrew 51 (70 per cent) were thought to 
be suffering from a neurosis and the remainder were considered simply as 
Ia;cking in confidence. , Tp.is second group was then referred for executive 
disposal, as the problem was not considered to be medical. Of the 51 cases 
of neurosis, 41 (80 per cent) returned to full operational flying, 38 after a 
short period of treatment by the squadron medical officer, and 3 after reference 
to a neuro-psychiatrist. The medical officers referred 21 per cent of all their 
cases for a second opinion. . 

2. Data obtained on cases referred to the ne~psychiatrist 
Seven hundred and thirty flying personnel who had completed more thaa 

100 operational hours and ~o were referred to neuro-psychiatrists for a.a 
opinion in the year February 19.42-43 were considered by them to be suffering 
from the effects of the strain of operational flying. The neuro-psychiatrist 
ultimately referred the cases to the Central Medical Board for .final disposaL 

· The board considered 48 per cent fit for full flying duties including operational 
flying, and 12 per cent fit for flying duties other than operational. Thus a 
total of 60 per cent were found fit for flying duties. 

The efficiency of a sample of 200 of the cases found fit for full flying duties 
after recovery from a neurosis followed over a period of nine months after 
return to duty, is described on pages 240-243. The results were favourable, 
since 82 per cent return~d to flying and 46 per cent to operational flying, 
while 70 per cent of the total were still ·employed on flying duties at the 
end of the period. 

The probability of return to flying duty after psychological disorder has 
. also been examined in relation to the degree of stress to which the subjecti 

had been subjected in their operational tour, and the extent to which they 
were predisposed to neurosis. An account of the conception of dying stress 
and predisposition and the way in which they are assessed has been given ill 
Chapters I, IX and X. The result~ of such a division of t~e cases are seen 
in the following two tables. . 

TABLE I 

Disposal of 730 flying personnel referre~ to neu!o-psychia.trists with sy~ptomsof a 
neurosis after more than 100 operatlonal flymg hours, related to flymg stress 

Percentage returning to 
Total ' 

Flying stress cases 
Operational Other flying All forms 

flying duties of flying 

Nil .. .. 56 48 13 61 
Slight .. .. 173 44 IS 58 
Moderate .. 302 46 11 57 
Severe .. 179 56 8 64 
Exceptional .. '9 I 38 15 53 

Total .. 730 45 12 60 
' 
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TABLE II 

Disposal of 730 fiy~ng personnel refer~ed to n~uro-psychiatrists with sy~pto~s of a 
neurosis after more than 100 operabonal fiymg hours, related to pred!spos!tlon 

Percentage returning to 
Total 

Predisposition cases 
Operational Other fiying All forms 

fiying duties of flying 

Nil .. . . 272 71 • 10 81 
Moderate .. 381 43 12 55 
Severe .. . . 77 14 10 24 

Total .. 730 48 ~2 60 

It appears from these tables that the factor which decides whether a man 
can return to operational flying is not the degree of hazard he has met on his 
tour but the kind of stuff he is made of. Table,! shows no material difference 
between the chances of returning to operational or non-operational flying, 
with different degrees of flying stress. Table II shows by contrast that whether 
or not a man returns to operational flying is profoundly affected by the degree 
of his predisposition, since the man without predisposition is five times as likely 
to go back to full flying as one severely predisposed. 

A criticism which may be levelled at the results in Table II is that the 
neuro-psychiatrist who has assessed the predisposition to breakdown is 
influenced by this assessment in advising upon the man's return to duty, so 
that the proportion returned to full flying may be merely a reflection of the 
observed predisposition. Although this may be true for men under training, 
it is much less likely to be so for: men who have completed 100 operational 
hours. The final disposal of these men is guided less by the neuro-psychiatrist's 
assessment of predisposition than by his appreciation of the performance they 
have achieved. He is also influenced by the fact that they have completed 
their training and have acquired operational experience of potential value. 
His bias therefore is towards sending the man back to full flying duty if his 
.clinical state is satisfactory predisposition notwithstanding. 

I 

3.. SllDl.1D.8l'Y 
(1) The chance of men who have broken down under the stress of opera
tional flying returning to operational duti"!s after treatment has been discussed. 
The results are those of the psychiatric methods used at the present time in 
the framework of the general policy laid down for the maintenance of efficiency 
of operational flying personnel in the Royal Air Force. 
(2) Eighty per cent of a small group of men treated on the station by 
squadron medical officers returned to full operational duties. 
(3} Forty-eight per cent of a large group of m~n who had completed more 
than 100 operational hours and who were referred to a neuro-psychiatrist 
returned to full flying duty, and a total of 60 per cent returned to some form 
of flying duty .. Of 272 men in this group who did not show evidences of 
predisposition to neurosis, 81 pel" cent returned to flying duties and 71 per cent 
to full operational flying. ' 

· (4) The most potent factor affecting return of these experienced men to 
operational flying appears to be their degree of predisposition to neurosis, 
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since 71 per cent who showed no evidence of this predisposition returned to 
full flying contrasted with only 14 per cent who were considered severely 
predisposed. 

(5) Although the degree of hazard and stress encountered in the operational 
tour appeared to have precipitated the breakdown, it did not affect the 
prognosis for full flying duties. · 

Reid, D. D .•. 

Symonds, C. :t>. 

Symc;mds, C. P. & Williams, D. J ... 
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CHAPTER XVIII 

PROGNOSIS FOR A RETURN TO FULL FLYING DUTIES 
AFTER PSYCHOLOGICAL DISORDER 

by 

Squadron Leader D. D. Reid, M.D. 

FPRC Report 535, June, 1943 

Introduction 
It is iinportant to know the prognosis for a return·to full flying duties of 

cases who have recovered from psychological disorder, and who have been 
assessed as fit for operational flying duties by neuro-psychiatric specialists. 
The proportion of all cases referred for neuro-psychiatric opinion who are 
eventually recommended for a return to full duty is difficult to determine, 
since many are given a full medical category after a period of limited flying 
which may extend up to a year. ·All cases who have been passed fit for 
operational duty, either at the end of a short course of treatm'ent or a long 
period of alternative employment, must be included in the total of neurosis. 
cases eventually gaining a full category. Unfortunately, no accurate figure 
exists for the whole war period to date. In a personal communication Williams 
states that of 511 consecutive cases of psychological disorder in flying personnel 
338 were given a final disposal within a year of the time of first interview, 
while 173 still had a temporary disposal. Of those given a final disposal, 
100 or 30 per cent were assessed as fit for operational flying. A minimum of 
100 out of the total 511, or 20 per cent, had thus achieved a full operational 
category. Since the prognosis in those cases whose disposal was still undecided 
at the end of the year is unlikely to be better than average, the proportion of 
all cases eventually becoming fit for full flying duties probably lies between 
20 per cent and 30 per cent. The aim of the present investigation was t(} 
determine the quantity, and if possible the quality, of service given by crews 
on their return to duty after recovery by cases of psychological disorder 
accorded a full category by neuro-psychiatric specialists. The method employed 
was to follow up the flying careers of a series of cases who had been seen by 
specialists either at N.Y.D.N. centres or medical boards during a period of 
ten months, and recommended for a return to full flying duties. Their 
subsequent performance was then compared with the normal standards of 
personnel wastage in training and in oper~tions during the period under review. ·, 

1. 

(a) 

Detail of Method 

Selection of material . 
The case records available at No. 1 Central Medical Board and at the N.Y.D.N. 

Centres at Littleport and Rauceby were scrutinised, All cases of individuals classified 
AlB (fit for operational flying as pilot) or A3B (fit combatant passenger) were reviewed 
and those cases of psychological disorder of the various reaction types detailed in 
Chapter IX were noted for follow up. Psychological disorder of the organic type 
following head injury, epilepsies, migraine and organic nervous lesions were not 
included. Cases in 'which symptoms of anxiety or depression or lack of confidence 

. followed head injury, and borderline cases of physical injury or disease with a definite 
neurotic factor, were included. In doubtful cases, the assistance of the speCialist 
concerned was obtained. Some of the cases marked as fit for duty are labelled 
AlB but lacking in confidence. Such cases may be divided into those referred for
psychiatric opinion for the first time and given this category, when it is implied 
that there is no medical reason why the individual should not be fit for duty ; and 
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those who have recove~d from their psychological disorder but who st.. . 
.confidence. In ~e. latter group, where there is some doubt implied about the b.¥'~ 
for duty,, ~he dec1S1on about arr crew employment is left to the executive, who b:.nt 
that dec1Slon on.performance in the air. Only the second group have ever bee~ 
:u:cepted fJ-5 medical cases and lack of confidence case& of this type alone have been 
mcluded 1n the fol!ow-up series. With these exceptions, all cases dealt with during 
the ten-month penod were followed up, and an unbiassed sample was thus obtained 
of cases of psychological disorder a11 thus defined which were recommended for a 
return to full flying duties by neuro-psychiatric specialists. 

(b) · Metl.t.od of follow~up 
The present locat!on of all the personnel concerned was obtained through the 

co-operation of the D1rectorate of Postings, Air Ministry and Records Office and 
cases were divided into : ' ' 

(i) those still surviving and employed on flying duties, operational or otherwise, 
at home or abroad; 

(ii) those who had become casualties : 
(ill) those not employed on fiying duties ; 
(iv) those who had been remustered ; 
(v) those whose psychological disorder had recurred with sufficient severity to 

. warrant lowering of the medical category by another board ; 
(vi) those whose career after return had been affecred by intercurrent disease. • 

Method of collecting data on these groups : 

(i) Survivors.-Special forms made out for each ease still surviving and employed 
on flying duties in this country were aent, with an explanatory letter, to 
the Senior Medical Officer of the Group ad1ninistering the units at which 
the cases were serving. The fonns were completed by the unit medical 
officers from particulars available in the man's flying log-book and medical 
history as noted in the Fonn 48 and Daily Sick Book, then returned to Air 
Ministry by the Senior Medical Officer with any additional comment which 
he cared to make. It was impracticable to obtain similar returns for cases 
serving overseas, but it ·was assumed, unless there was anything on their 
personal records to the contrary, e.g. remustering or reboarding, that they 
were employed in the capacity of the post to which they had been drafted. 
It is reasonable to assume that some element of selection en grounds of 
efficiency and suitability for prolonged operational effort comes into overseas 
postings. The exclusion of those posted overseas might therefore give a 
pessi1nistic bias to the general prognostic picture and the outcome of those 
cases is included under a sepan.te heading in the general statement given 
below. 

- · (ii) Casualties.-It was impossible to obtain much information about those who 
h.ad become casnalties, but records of the totals of fiying hours, operational 
and otherwise, done before loss, were extracted from their log-books, which 
were obtained from the Central Depository •. In aome of the opera~onal 
casualties where no log-book was available, the number of operational 
fiying hours was obtained from the squa.dron operational histories (Forms 
540). 

(ill) wound Duties.-In the case of individuals employed exclusively on ground 
duties at the time of survey, it was difficult to decide whether such em
ployment implied a previous failure to perform efficiently in the air. One 
man in the series was found to be emplofed for no apparent reason 9:9 an 
orderly room clerk, while another, a semor officer. Wlth much operational 
experience was on the stall of Combined Operations. The two cases are 
similar oniy in the fact that they are both employed oa ground dutiei. 
For the present purpose it is probably safer to class all those employed 
exclusively on ground duties together, irre~pective of their ~bility and d~sire 
to. serve in the air, but to remember the Wlde range of poss1ble explanations 
for such employment. 

(iv) Remusterings in the cases of N .C.Os., and transfers to the Ad~nistntive 
and Special Duties Branch in the case of ofliterS, are dealt 'Mth in tbe 
medical history file held at Air Ministry of each individual, from whic:h 
the details of executive disposal were extracted. 

(v) Ruurm1u.-Any recurrence of psychological di»ot"der tan be graded, acoording 
to the severity of the symptolll8. These may be pre~t but etther ~ot 
complained of or not beipg severe enough to warrant boarding, or so disturblllg 
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to mental equilibrium and flying efficiency that a low\')ring of the medical 
category or repatriation on medical grounds has become necessary. A note 
of all boards held is made on the individual's personal card in the Directorate 
of Postings, and each case has been cross checked b:y reference to the clinical 
notes held at No. 1 Central Medical Board. In the analysis of cases still 
employed on flying duties, reference is made to those with continuing or 
recurring symptoms which have not necessitated reboarding. 

Recording of data 
All cases in the series were followed up for a period of nine months after gaining 

a full category, the collection of data being spread over a period of three months. 

RECORD CARD 

Service No......... Rank........ Name........ Crew duty._ ...... . 

Stage in training or type 
of operational flying at 
time of breakdown 

Date of being given 
full flying category . , ............ .. 

No. of hours flown non~ope,.ational 

Unit. . . . . . . . . . Operational or 
Training Command 

Neuro-psychiatric specialist . con-
cerned ......................... . 

and operational before breakdown ......... . 

Brief clinical note on case : 

Summary of flying duties done since board 

Type of aircraft. . . . . . Group._. . . . . N-on-operational Operational 
Day .... Night .... Day .... Night .... 

Medical officer's remarks on present psychological condition and general behaviour : 

Control material 
Cases were grouped according to their eventual outcome to present a general 

picture, and then analysed from different viewpoints to elicit the prognosis of certain 
broad categories. The series was controlled, firstly by comparison with the level of 
flying performance attained before breakdown, and secondly by compariSQn with 
standards of normal expectations for the completion of .training and survival on 
operations. These standards were based on statistical data supplied by the appro
priate sections of the Training and Operational Forecasting Departments of Air 
Ministry. The details of the calculation of the control material are given where the 
comparisons with the follow-up group are tabulated. 

2. Results 

(a) Level of flying performance after return 
From the practical point of view it is important to know what proportion 

of men return to the level of flying performance attained before the onset of 
psychological disorder and whether they have maintained that level, or 
regressed or progressed from it. Progress is applicable, of course, only to the 
training stages. The general outcome after the period of nine months may be 
classified by nature of air crew service, operational or non-operational, given 
after return. All who gave operational service after return, although now 
employed non-operationally. or on ground ·duties, are included under the 
heading operational since they may have been relieved in the natural course of 
events. Of the 211 cases available for follow-up, full details of the type of 
duty performed were gathered for 204 or 97 per cent. 
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Table I 

TYPe of duty being performed nine months after returning 
. . ., 

(1) Operational flying Casualties .. 
. {Survivors at home 

NumbeY 
38 

PeYcentage 
19 

Overseas .. 

(ii) Non-operational {Surviv~rs at home 
fl . Casualties .. 

ymg Overseas· •. 

(iii) Ground duties 

(iv) Remustered 

{

Operational flying after return 
Non-operational flying after 

. . return.. . . . . . . 
No flying.. . . .. .. 
Overseas . . . . . . 

{

Operational flying after return 
. . Non-operational flying after 

return . . . . . . 
No flying.. .. • .. . . 

(v) Recurrences Non-operational flying after 

{

Operational flying after return 

. (boarded) return . • . • . . . . 
No flying .. .. .. 

· · {Operational flying after return 
{vi) Under treatment for Non-operational flying after 

other diseases. return . . . . . . . • 
No flying ... .. .. 

Total 

Summary 

21 
20 
-79 

40' 
3 
7 

-50 

0 

2 
12 
2 

-16 

4 

1 
17 
-22 

6 

14 
5 

-25 

5 

6 
1 

-12 

204 

10 
10 
-39 

20 
1 
3 

-24 

0 

1 
6 
1 

8 

2 

1 
8 

-11 

3 

7 
2 

-12 
2 i 

3 
1 

6 

100 

Total number who did operational flying after return 
{including casualties) 94 46 

Total number who did non-operational flying after return 73 or 36 

Total number !Vho did no flying after return 37 or 18 

Total .• 

Recurrence rate, 12 per cent 
Total employed on flying duties at end of period (including 

204 100 

casualties and other diseases) . . . . . . . .. 140 or 70 
per cent 
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. rom this it will be seen that although over three-quarters of the cases 
1t back to flying duties, one-third of the original number became non-effective 

, members of operational crews within the period of follow-up. This trend may 
... Iso be seen in the comparison made below between the level of duty performed 
before breakdpwn and after the nine months' interval. (In this and other 
tables, all 12 cases with intercurrent disabilities and 1 case who had not had 
time to complete training have been omitted.) 

TABLE II 

Type of duty being performed before breakdown and after test period 
• 

~ 
Before breakdown After test period 

Duty No. P-ercentage Duty· No. Percentage 

Operational .. 144 75 Operational 80 . 42 
10 Non-operational 47 Non-operational 5 25 

64 Under training 37 20 Grounded .. :J1 
Total .. 191 100 Total .. 191 100 

Table II has clearly shown that there has been a deterioration in the level 
of flying activity, for 33 per cent of the total number have been grounded 
for one reason or another, and this one-third decrease in effectiveness is also 
reflected .in the decrease of the number doing operational flying. 

(b) Progress in training 
This deterioration may also be seen in the proportion who fail to complete 

their training. The normal expectation for the completion. of training, i.e. of 
reaching the operational level, can be obtained for each crew duty from the 
statistical records of· the Training Research sectton. Available figures for the 
period before Grading was introduced when the men in the series were under 
training give the following proportions for pilots :-

TABLE Ill 

Percentage of subjects under training normally expected to reach operational.level 

Training stage 

Initial Training Wing 

Elementary Flying Training School 

Service Flying Training School .. 

Advanced Flying Unit 

Operational Ttaining Unit 

Percentage expected to reach 
operational level 

53·5 

57·8 , 

77·0 

90·0 

92·5 

Thus, for example,' of 7 men at the Elementary Flying Training School, 
58 per cent or 4, might normally be expected to complete training. Applying 
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these p~oportions to the observed pilots at each stage and similar a1o 
pr~portions for other numbers of crews, the following results are obtam 

TABLE IV 

Co~parison between expected and actual percentage of pupils reachii:tg operational lev, 

' 
No. 

Percentage expected No. 

Stage reached 
No. of normally to reach actually 
·cases reaching. Ops. at reaching 

Op. level rates in Ops. 
Col. 3 

-
Air Gunnery School .. .. .. 1 

' 
89·0 ·9 I 

Signals School 3 
. .. .. .. .. 87·5 2·6 l 

Elementary Flying Training School .. 7 .58·0 4·0 -. 
Service Flying Training School .. .. 3 77·0 ·2·3 2 

Advanced Flying Unit .. .. .. 3 90·0 2·7 . 3 . 
Operational Trainin_g Unit .. .. 20 92·5 18·5 17 

Total .. .. .. .. 37 84 31 24 
' 

~rom Table IV it appears that although 6 men might have been expected 
to fa1l to reach the operational level, 13 in fact failed to do so. This might be 
expressed by saying either that the number of failures was twice normal 
expectation, or that the percentage of successes in the returned cases was 
U or 77 per cent of normal expectation. , 

(c) Predisposition '!ld prognosis 
Before making a decision on the basis of this general picture, it is important 

· to assess the prognosis in different groups within the whole series. There is 
reason .. o believe that the neurotic predisposition of the individual is the main. 
determinant in prognosis. It has been shown by Symonds and Williams (1942) 
that predisposition varies inversely with the amount of flying done before 
breakdown. •The percentage of severe predisposition falls from 42 . per cent 
in groups who break down before starting flying training, to 6 per cent in those 
who have completed more than 100 hours of operational flying. To determine 
the influence of predisposition in prognosis, a comparison was made between 
the eventual outcome in a group who broke down during training and 
a group who had completed more than half the operational tour normally 
expected in the tactical groups to which they belonged. These groups being 
at opposite ends of the spectrum of predisposition, any difference in performance 
can be taken as a measure of the influence of predisposition in prognosis. It 
is likely, however, that the under training group who have been allowed to 
go on with their course were probably selected on the grounds of lac~ of 
predisposition. The n?IDbers involved, too, are very sm~, ~ut the compms?n 
made below is suggestive of a more unfavourable prognos1s m the more heavily 
predisposed groups. 
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TABLE V 

,..rison between the outcome in cases occurring during training and the outcome 
in experienced operational air crews 

Under training More than half tour 
completed . 

I 

Duty No. Percentage No. Percentage 
Operational .. .. . . 16 44 ' 36 44 
Non-operational .. .. 8 21 20 25 
Ground duties .. .. . . 1 3 11 14 
Remustered .. . . . . 9 24 5 6 
Recurrence .. .. . . 3 8 9 11 

Total .. .. .. 37 100 81 100 

Although the proportion who return to do operational flying is the same, 
the number who are lost to the Service either by remustering or recurrence 
is almost twice as many in the' under training' group (32 per cent to 17 per cent). 
The proportions employed on non-flying duties are not strictly comparable 
in this case since many of the more veteran air crew would have been employed 
on staff duties in the normal course of their Service careers. 

(d) Consistency of psychiatric opinion 
Although cases may be divided into degrees of predisposition by the 

stage in their flying service at which breakdown takes place, such a division 
would be purely arbitrary and likely to lead to gross errors in ·prognosis in 
cases in the intermediate groups which. break down early in their operational 
tour. Here, accuracy in prognosis must depend upon the estimate made by 
the psychiatrist of the relative influence of neurotic predisposition in the whole 
personality. There has been considerable discussion on the consistency and 
reliability of such estimates, although there is some evidence to suggest that 
with service psychiatrists whose methods can be to some extent standardised, 
a fair measure of agreement can be achieved (Williams 1943). In the present 
study it was not found possible to find an adequate series of individuals on 
whom a final. assessment on disposal had been made independently by two 
psychiatrists. The end results in two groups, whose composition, measured 
on the basis of time of breakdown, was similar and who had been seen at 
the same medical board by one of the two specialists working . there, were 
compared with the average outcome for the rest of the series studied. The 
results are summarised in the table below. 

TABLE VI 

Comparison between outcome in two similar groups seen by different psychiatrists 

Duty at date of Average 
A B of breakdown others 

Duty after test :B 
Average 

A of period others 

More than half tour 46 48 40 Operational .. .. 51 48 37 
Less than half tour 31 32 34 Non-op. .. . . 25 22 25 
Non-op. .. 8 3 5 
Under training .. 15 17 21 

Ground duties . . 8 13 9 
Recurrence and re-

i7 mustered .. .. 16 29 

Note.-No. seen by neuro-psychiatrist A, 39. 
No. seen by neuro-psychiatrist B, 31.' 
No. seen by other neuro-psychiatrists, 121. 

Results are expressed in percentages of these totals. 
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From Table VI it may be inferred that the end results in sin:..; 
cases seen by Service psychiatrists who have collaborated to stani...-
methods of assessment, will fall into very similar groups. It woL 
from these results that the eventual outcome will depend on the ci..., 
the h.uman material and that the assessment of the factors of temperan.; 
handicap and personal morale by Service p!lychiatrists is at least consistt 
Alth~ugh this prognostic opinion is consistent in its degree of accuracy, thee. 
remams over 20 per cent of those marked fit for full flying duties who becom\!!4 
non-effective as operational air crews. It must be remembered, however that · 
nine cases in the series were marked down as A1B but lacking in confozence, 
it being implied, as already explained, that although they had recovered from 
their psychological disorder, the decision on their fitness in the wider sense 
for flying duties must lie with the executive. Of the nine, seven were removed 
from flying duties by the executive. Two men did in fact continue on flying 
duties and in these and other doubtful cases, e.g. where some predisposition is 
evident, psychiatrists no doubt feel impelled to give these individuals the 
opportunity of regaining their previous level of flying duty. . 

{e) Quantity of service given 
The quantity of flying service given can be simply expressed by noting 

the average number of flying hours done by the operational and non-operational 
groups for whom full details are available. · 

The op~rational group did on an average 25·5 operational hours. 
The non:..operational group did on the average: 

231 non-operational hours (day). 
· 42 non-operational hours (night). 

Total 273 non-opera?onal hours in the 9 months' period. 

These figures, although giving a broad indication of the quantity of 
service given, are difficult to assess in the absence of a suitable control group. 
In the non-operational group 1\t least, an adequate return in service as air crews 
has been given. · 

(f) Quality of service given 
From the operational point of view, it is important to assess by comparison 

with suitable standards. of performance in action, the efficiency of those who 
have returned to operational flying. Such a yardstick is difficult to construct, 
particularly for so varied an assortment of tactical functions as are i~cluded 
in the present series. A rough assay has been attempted by calculatmg the 
casualty rate, the frequency of neurotic symptoms and by investi~ating pilot 
error accidents. In view of the inadequacy of the control matenal and the 
smallness of the numbers, no statistic~lly definite result can be obtained, but 
the material available is given and possible inferences discussed. 

(i) Casualty rate.-;It !s reasonable t? ass~me that the risk of becoming 
a casualty lS mcreased by meffictency. ~e measur~ of the 
efficiency with which the returned cases camed out therr opera· 
tional duties may therefore lie in a comparison of the actual 

. casualty rate they suffered during the operational work they 
performed after return, and the average. casualty rate of the 
squadrons to which they were posted. Taking 38 cases who went 
back to night bomber units (the only homogeneous group of ~y 
size available) it is found that they actually suffered 17 casualties 
while at the ~verage rates of their squadrons during the same 
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criod 15 would have been expected. Clearly such a small excess 
.nson ·might be due to chance and the most that can be said is that the 

, rettirn cases in this type of duty suffered no grossly disproportionate 
- casualty rate. 

(ii) Frequency of symptoms,_:The association of neurotic symptoms and 
lowered operational efficiency has already been pointed out 
(Reid, 1942). The proportion of the group who have symptoms 
might therefore be taken as a measure of the residual effects of 
psychological disorder on health and efficiency. As before, the 
severity of these symptoms may be assessed by noting whether or 
not a lowering of the medical category was required. In a group 
of 96 who survived after returning to flying duties in this cou.."l.try 
and for whom full medical reports are available, the classification 
of the frequency of neurotic symptoms for those employed on 

' operational and other flying duties, may be tabulated thus:-

TABLE VII 
' ' 

Frequency. of neurotic symptoms among returned cases while employed on flying duties 

' 
No,symptoms Symptoms Boarded 

Total 
!Per cent No. No. Per cent No. Per cent 

I 

Non-operational .. 52 26 50 12 23 14 27 

Operational .. .. 44 29 66 9 20 6 14 

Total .. 96 55 57 21 22 20 21 

This table would ,suggest that of those who do in fact return 
to flying duties, 57 per cent will continue free of symptoms, 22 per 
cent will have some symptoms but will continue with flying 
duties, while 21 per cent will break down again. In operational 
flying alone, the outlook seems better but the lack of information 
on those wgo become casualties renders comparison invalid. The 
breakdown rate of 14 per cent may be compared with the usual 
expectation of breakdown in a period of nine months of opera-

. tiona! flying which is probably about 5 per cent. There is 
unfortunately no reliable standard of comparison for the frequency 
of minor neurotic symptoms in the normal operational crew 
population. If the proportions of those with symptoms and those 
who break down are roughly equal, as in the returned case group, 
then the ratio of symptom-free and prestunably efficient propor
tions in returned case and normal population is-&-&. or 73 per cent. 

(iii) Accident histories.-This association between symptoms and efficiency 
has been traced in a series of accidents which have been investigated 
in connection with the ·pilots among the returned cases. The 
accident records of 72 pilots of the series for the period following 
their return from the medical board were scrutinised. The 72 pilots 
had 26 crashes during the nine:.month period, of which 8 were 
definitely pilot error in origin. Unfortunately, these numbers are 
too small and the types too diverse for statistical analysis, 
particularly in the absence of control :material. Some of the 
histories are suggestive from the viewpoint of the association 
already mentioned between symptoms and flying and operational 
efficiency. 
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Case 1 : Squadron Leader B. had been awarded the D.F.C. during his first operational 
tour. Later he developed an anxiety state from which he recovered and then went 
back on operation~ flying in Bomber Command. He appears on the accident record 
b~cause of a ,taxymg accident, an~ on checking his operational performance from 
his squadron s Operations Record 1t was seen that he had abandoned five sorties 
for various reasons before breaking down again with complaints of visual fatigue. 

~ 2': P/0 M. a~s on the accident record because he had landed hls Wellington 
mth the underca.rr~ge retracted. He was an experienced pilot who had been 
referred for an opmton after two crashes towards the end of his tour. He had been 
employed on instructional duties since seeing the psychiatrist. His medical officer 
says that he is now being investigated by an ophthalmologist for his complaints 
of headache and eyestrain . 

. In tJ:te case of casualties, where no full medical details are available, inefficiency 
which nught have been due to a recurrence of psychological disorder can only be 
inferred. Case 3 is typical. 

Case 3: 1?/0 H. had been seen when on fighter operations, and it had been declded, 
with some misgivings because of his severe degree of predisposition, to allow him 
to become operational again. He we~t to a meteorological reconnaissance squadron, 
where be seemed to do quite well for a time, until he was despatched on a. practice 
flight ac:ross to Ireland. He was next beard of as a prisoner of war in Germany, 
and it was presumed that he had flown a reciprocal course by failing to adjust his 
compass. · 

Despite such examples, it would be unwise to assume that· the absence 
of symptoms necessarily implied efficiency and vice versa. Case 4 illustrates 
the difficulties of as$essment of ~fficiency by such a criterion. 

3. 

Case 4: P/0 B. had been seen while a pupil at O.T.U. He was thought to be mildly 
predisposed, with excessive visceral responses, but his personal morale was good 
and he was given a full medical category. Nine m~nths later be had done 99 houn 
operational flying, was a flight commander and his medical officer reported him "as 
one of the best pilots--very keen, courageous and twice has exhibited extraordinary 
quick thinking in doing the proper things". On going into his accident record, it 
appeared that he bad had four crashes in suc:cession, only one of which, however, 
could be definitely labelled pilol errM. 

An example of ultimate success in a case with doubtful prognosis is Case 5. 
Case 5 : Sgt. K. was a. borderline case-en anxious type of individual with ob
sessional trends who bad been suspected by' the psychiatrist concerned of some 
exaggeration of his symptoms. He was handled firmly and returned to complete 
47 sorties, 25 of them with the Path Finder Force. He wa.s decorated a.nd com• 
missioned and had no recurrence of symptoms of psychological disorder. 

Conclusions 
(1) 82 per cent of the c::ses ~ent back to some form of fiying.d.uties af.ter 
recovering from psycholo~cal illness. Only 70 per cent of the ongmal senes, 
however, are still employed on these duties at the end of nine months. 
(2) The training wastage in returned cases is twice normal expectation. 
(3) The neurotic predisposition of the individual is an important deter-
minant in prognosis. · 
(4) The prognostic opinions of service psychiatrists are consistent in 
the degree of accuracy. . 
(5) An adequate quantitative return, at least in non-operational flying. 
is given by returned cases. 
(6) The quality of service is difficult. to esti~ate but the casualty rate 
among returned cases is not grossly disproportw~ate. On the other ~and, 
the breakdown rate is three times nonnal expectation, although the effioency 
of 66 per cent of those surviving on operational duties is not eff~cted by 
neurotic symptoms. 



244 

(7) Specific examples are quoted of cases where it might be inferred from 
a liability to accidents that reduced efficiency has been either a residual effect 
of psychological disorder or an expression of permanent temperamental 
unsuitability. 

These results might be summed up by saying that a process of progressive 
selection goes on. This progressive selection may be linked with the observa
tions on predisposition as a determinant in prognosis. If the factors of personal 
and group morale remain constant, the prognosis in the individual case must 
depend on the loading of neurotic predisposition. In practice this means that 
while it is doubtful whether it is justifiable to return the more heavily 
predisposed, e.g. those who break down early in training, it probably is . 
worth while to persevere with caSes where the psychological disorder is the 
result of severe stress in an individual of stable personality. In the inter
mediate cases, where a rule of thumb method is even less applicable, service 
psychiatrists can be expected to be consistent in the standards set to determine 
fitness to return to full flying duty. At the present moment the setting of 
this standard of nervous stability required is too low to prevent a proportion 
of psychiatric and operational failures among the :r;etumed cases. On the 
other hand, too precise and rigid a criterion might result in the loss to the 
service of potentially valuable flying personnel. In border-line cases, where 
some nervous predisposition is balanced by positive temperamental assets such 
as persistence and determination, the psychiatrist may decide to recommend 
a full operational category. In that event, full weight must b~ given to failing 
efficiency and minor symptoms during the after-care of these cases, if . the 
anticipation and prevention of a recurrence of psychological disorder is to be 
attained. ' 

This survey was carried out on the instructions of the Director-General 
of Medical Services of the Royal Air Force, under the direction of Air Vice

. Marshal Sir Charles P. Symonds and Professor A. Bradford Hill. 

Williams, D. J. 
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CHAPTER XIX 

SOME MEASURES OF THE EFFECT OF OPERATIONAL STRESS ON 
BOMBER CREWS 

by 

Squadron Leader D. D. Reid, M.D. 

FPRC Report605, November, 1944 

Introduction 
M~ch stress has been laid throughout the war on the determination of 

the optunum lengt~ o~ the tour of duty for flying personnel of the operational 
commands. The.lun:t set must ensure that the average individual gives as 
adequa~e a contnbubon to the total effort of the force, as is compatible with 
the m~mtenance of his operati?nal efficiency and his physical and mental 
well-bemg. One ~ust also take.mto ascount t~e fact that he may be required 
subsequently to complete a penod of mstructmg at an Operational Training 
Unit and ret~ for a second tour of operational duty. The present study was 
undertaken m the hope that precise indications of fatigue and strain might 
~ !ound for the group co~cen;ted. Thr~e features were taken as possible 
mdi~ators of changes occumng m the fiymg personnel employed operation
ally m Bomber Command due to the stresses imposed bv a tour of duty limited 
to thirty sorties. These features were.:- · 

},' 

(a) Changes in weight d~g a tour.· 
(b) Relative liability to psychological disorder at various stages of the 

tour. -

(c) Sickness rate at various stages of the tour. 

Method 
Va.l'iations in weight.-ln assessing, through numerous observers, the physical 

condition of a large group, as opposed to that of an individual, only the simplest and 
most objective measurements such as height and weight are feasible. Even with 
these simple measurements there are serious administrative difficulties in taking 
them from the same individuals at repeated intervals during their tour. This pro
cedure was, in fact, not found practicable on any worth-while scale. An alternative 
approach was suggested by Wing Commander Denis J. Williams, namely, that all 
operational flying personnel in the command should be weighed at one point in 
time and a record of the number of sorties they had completed be taken at the 
same time. These figures would show whether there were differences in the average 
weight between those who had completed 0, 1, 2, 3 and so on up to 30 sorties in 
the main force, and more for those in the Path Finder Force. This method is ad
mittedly open to one objection : although the sample of men who have completed 
these different numbers of sorties gives a cross-section of the flying population 
operating at the time of the experiment, those who have completed a large number of 
sorties are a selected group who have survived the operational hazards of the first 
part of the tour. It mi?ht we~ be that there is a selective lo.ss in ~.ction ~f th?se 
whose failure in adaptat10n to atr warfare was shown not only 10 thetr detenorating 
efficiency but also in a loss of weight. Owing to the numbers involved in each aircraft 
missing i~ action, this fac~or. is probably. of little importan~. ':fhe t,nethod was 
therefore applied, by per1n1~10n of ~he ~.Officer ~mmandmg-tn-Cbief, Bomber 
Command with the co-operation of hts Pnnctpal l\1edtcal Officer and medtcal officers. 
During a 'period of 14 days i~ April, 1944, aU available aircrew personnel w~e 
weighed wearing Aircrew Servtce Dress (wtth empty pockets) undercl?thes, shirt 
and socks. Their standing height in socks waS' taken at the same ttme. These 
measurements, together with the number of operational sorties they had carr~ed 
out, divided if necessary into first and second tour, were recorded ~n a self-codmg 
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form by the unit medical officer together vrith personal data required for other 
investigations. Weight was noted in pounds, to the nearest pound, height in inches, 
to the nearest inch. When these forms were returned to Air Ministry the data were 
transferred to punch cards whit;h were mechanically sorted, and the results tabulated 
in the statistical section of the Directorate-General of Medical Services. During the 
same 14 days aU available aircrew under training in the Operational Training Units 
of Bomber Command were similarly measured ; the number of hours flying done 
since the start of their operational training unit course was also recorded on the 
sell-coding forms. Thus was provided a control group who were subject to the 
effect of a period of flying without the stress associated with the operational hazard. 
Height and age were included in the :records as additional control material in case 
some selective elimination in action, due to either of these causes, was operating 
which might have had a secondary effect on the average weight. Such an eventuality, 
although possibly remote, must be taken into account bef.ore attributing any changes 
in average weight to the result of operational stress. It should be noted, too, that 
every man on the strength of the operational squadrons at the time could not be 
examined owing to absences on leave or on courses or on account of illness. The 
data for those who were on their second tour have not been used in this study as 
the investigation was primarily concerned with the limits of duty for the first tour. 
Despite these omissions the number examined was so large as to be acceptable as a 
very adequate sample of the total population exposed to operational and non-<>pera-
tional stress in Bomber Command. · 

Variations in tlie relative liability to psychological disorder.-It would be reason
able to expect that the effects of stress on a group wonld be revealed in a differing 
incidence of psychological disorder at different stages of the tour. So far, it has not 
been possible to measure the incidence at various points. For the present purpose, 
however, the real incidence at any and all stages is not essential ; what is required 
are·:figures which will reveal the relative incidence between one part of the tour and 
another. In this study a measure of this relative liability, as distinct from the 
absolute incidence, has been calculated. For convenience anCI. brevity, and to 
stress the point that it is merely an indicator of the relative risk of breakdown at 
different stages of. the tour, this measure is called an •• index ' of psychological 
disorder. Its calculation is made clear in the working details given below and in 
Tables V and VI. 

Since the number of sorties completed by each man ihvolved in the weight 
investigation was known, the total crew population could be portioned into groups 
of men of similar operational experience, e.g. 1-4, 5-8 sorties, etc. It was assumed 
that the population exposed to the risk of psychological disorder at any time during 
a period of three months on either side of the date of the investigation, would be 
similarly divided into groups of like operational experience. In other words, it was 
assumed that the proportions of total crew population in these various experience 
groups would be stable over such a period. Next, the number of cases of peychological 
disorder occurring in Bomber Command squadrons, and referred for neuro-psychia
tric treatment during the same period, were divided into the same groups according 
to their experience before breakdown. Then, a comparison of the ratios in each of 
these experience groups given by the number of cases as numerator, and the number 
exposed to risk as given by the size of the sample in the same experience group as 
denominator, should reveal the relative liability to breakdown within these various 
groups of operational experience. 

A similar calculation was made from data given by an earlier study on the 
crews engaged in a very big operation done by Bomber Command, in 1943, when 
the operational experience of every man who fiew on the operation was ascertained. 
Again, the numbers of cases of psychological disorder occurring in each experience 
group during a period of three months on either side of the date of the operation, 
were divided bY' the number in the sampl~ in the corresponding experience group. 
Since, as stated, these ratios do not measure the absolute incidence of breakdown, 
comparison is only possible between the two years, if the ratios in each experience 
group are expressed as a proportion of the mean ratio (total cases to total population) 
for the relevant six-month period. It is this proportion which is referred to in this 
stndy as the index of psychological disorder. (The records of the cases of psycholo
gical disorder were provided on both occa.sious by the staff of the Air Crew Research 
Detachment of the Central Medical Establishment of the R.A.F.) 

Sickruss incidence.-The third method used for assaying the effects of stress 
during the tour was the Sickness Index. As part of the study of the flying personnel 
involved in the large operation of April, 1943, records were obtained of the number 
of attendances on sick parade for all complaints, psychological or otherwise, made 
by each man during the month previous to the operation in question. It was thus 
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(a) 
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possible to compute a Sickness Index showing the relative liability to sickness, as 
measu~ed by attendance on sick parade, for eacll stage of the tour. If the stress of 
o~rational flying produced any increase in the amount of total sickness, this rise 
.llllght be adjudged, in the light of industrial experience, to be of some import. The 
~mount. of data obtained under this heading is limited as it was unfortunately 
1mpract1~ble to obtain similar records at the time of the physical survey of this 
year. This index of sickness liability can be put in the same form as the index of 
re~tive liability to psychological disorder by expressing the values at different 
pomts of the tour as proportions of the mean incidence of sickness over all stages 
combined. In this form it can be compared with the index of psychological disorder 
for both the same period in 1943 and the period in 1944. 

Stunlllal'$' of results 

Physical measurements 
The mean weights for men in each air crew duty, grouped by the number 

of sorties performed to give adequate numbers at different points of the tour 
are tabulated in full in Table A of the Appendix. Operational wastage entails 
an increased compass of experience to give 'adequate numbers in the more 
experienced groups. The numbers of men in each crew duty at each stage of 
operational experience are very similar since losses mainly occur as complete 
crews. The only exception to this generalisation is a rather small proportion 
of pilots in the group who had not yet started their tour. This was presum
ably due to the practice of potential captains doing a sortie as second pilot 
before taking their crew on their first sortie. The comparison made in this 
study, however, has been made between the weighted means of men at each 
!tage of the tour totalled over all air crew duties, for three reasons. 

(i) Within each air crew duty, the mean weight shows a consistent 
tendency to fall below its initial level. 

(ii) Weighted and unweighted means for all air crew duties together 
show substantially the same trend. 

(iii) The relatively smaller proportion Qf pilots in the initial group giv«:S 
a conservative estimate of the mean weight before the tour 1S 

· commenced, since pilots are the tallest and heaviest members of 
crews. (Table IX) 

The broad picture of the changes in average weight during" the tour is 
then given in Table I and in Fig. 1. 

TABLE I ... 
Mean weight at successive stages in tour . 

Sorties: 0 
I 1-4. 5-8 9-12 13-18 . 19-30 31+ 

No. of men• .. .. 1,032 1,613 1,370 1,164 1,377 1,577 143 

ldean weight (pounds~ 154·22 152·90 152·54 152·45 152·87 152·84 152·60 
±·48 ±·39 ±·43 ±·43 ±·42 ±·40 ±1·39 

From this table and Fig. 1 it is clear that for all air crews combined there 
is, during an operational tour, an average ~oss of. rather less th~n two pounds 
in weight during the first. twelve sorties. It lS poss1ble that ~here 1s subsequently 
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a slight ~a~ ~ut the figures are ~O:u;fficient to prove it. At each point the 
aver~e 1S significantly below the lttitlallevel. (The over 31 sortie group can 
be disregarded because of the small number upon which the mean is based.) 

Before assuming that this fall in average weight is due to the stresses 
imposed by operational flying, adequate controls are required. The possibility 
of selective elimination on the grounds of age or of height has already been 
mentioned. To control these factors, the mean height for each aircrew duty 
divided into the same classes of operational experience as before were computed 
and are given in a similar fashion to the mean weight in Table X. 

TABLE II 

Mean height at successive stages in tour 

Sorties .. 0 1-4 5-8 9-12, 13-18 19-30 

No. of men .. 1,022 1,610 1,359 1,152 1,366 1,561 

Mean height .. 68·77 68·69 68·78 68·70 68·77 68·75 
±·07 ±0·6 ±·07 ±·07 ±·07 ±·06 

. This table and the Fig. 1 show that there are no significant changes in the 
mean height in serial stages of the tour, which would be sufficient to account 
for the fall in the mean weight. (This was confirmed by correcting the mean 
weight at each stage to correspond to a standard height using a regression 
coefficient calculated from the data. This made no material difference to the 
trend of mean weights throughout the tour.) 

TABLE III 

Mean age at successive stages in tour 

-
Sorties •. .. 0 1-4 5-8 ·9-12 13-18 19-30 . 
No. of men .. 1,031 1,609 1,371 1,163 1,378 1,577 

Mean age .. 24·05 24•15 23·91 23·96 23·89 24·ll 

' ±·13 ±·10 ±·11 ±·12 ±·10 ±·10 
• 

Here too there is no evidence that age plays a significant part in the . . . 
changes in mean weights. 

There remains the possibility that the changes observed are the result of 
stress not specificall:y associated with operational strain but may be observed 
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during a period of adaptation to the more ordinary experience of a period of 
flying not associated with the hazards of action. This latter possibility, 
however, is not evident in the table of. mean weight of aircrew during the 
various stages of their operational training. Tables IV and V show that there 
is no evidence of selective elimination on the grounds of height during opera
tional training ; and that there are no significant fluctuations in mean weight 
between serial stages of the Operational Training Unit course. The Operational 
Training Unit observations for weight wen~ classified into groups of flying 
hours roughly comparable with the groups of operational flying experience. 
These conclusions are illustrated graphically in Fig. 2. (It may be noted that 
the average weight of those nearing the end of their training is almost the same 
as that of the men in the squadrons who have not embarked on their tour.)' 

TABLE IV 

Mean height a.t successive stages in pre-operational training 

-
0 1-49 5()-99 

No. of men .. .. 2,783 . 3,766 1,847 

Mean height .. ... 68·50 68·52 68·64 

TABLE V 
• 

:Mean weight at successive stages in pre-operational training 

0 1-15 16-30 31-45 4~5 66-99 

No. of men .. 2,775 . 1,354 1,087 1,194 1.055 1,067 

Mean weight .. 153·71 153·26 153·59 153·92 154·52 154·01 

(b) Index of the relative liability to psychological disorder 

The steps of the method described above are given in deta~ in Tabl~ VI 
and VII where the index of relative liability to breakdown dunng t~e vanous 
stages of the tour for the two periods of six months in 1943 and 1944 1S set out. 
Owing to the small numbers in each case who. had completed more than SO 
sorties only the experience classes up to 30 sorbes are analysed. 
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TABLE VI 

Psychological disorder 1index at successive stages in tour (1944) 

Sorties .. .. . . 1-4 5-8 9-12 • 13-18 19-30 Total 

(1) No. of cases of P.D. .. 60 55 •39 24 26 204 

(2) Sample population .. 1,613 • 1,370 1,164 1,377 1,577 7,101 

(3) Ratio (1)/(2) .. .. ·0372 ·0401 ·0335 ·0174 ·0165 ·0287(A) 

(4) P.D. index (3)/A .. 1·296 1·397 1·167 ·606 ·575 1·00 

This result may be compared with the result of the 1943 study in Table VII. 
If it be assumed that conditions in the two periods were roughly comparable 
then the similar results in the two instances would suggest that the psychological 
disorder index is measuring fairly consistently the relative effects on mental 
health of operational stress at various stages of the tour. 

TABLE VII 

Psychological disorder index at .successive stages in tour (1943) 

I 
Sorties .. .. . . 1-4 5-8 9-12 13-18 19-30 Total 

(1) No. of cases of P.D. .. 69 73 30 24 29 225 . . 
(2) Sample population .. . 836 847 . 502 606 591 3,382 

(3) Ratio (1)/(2) .. .. ·0825 :0862 ·0598 ·0396 ·0491 •0665(A) , 
(4) P.D. index (3)/A .. 1·241 I 1·296 ·899 ·595 ·738 1·00 

(c) Sickness index 
The relative liability to sickness during different stages in the tOur for the 

1943 period is derived ·as shown in Table VIII. There is a suggestion of a rise 
in the proportion of the strength attending sick parade during the first part 
of the tour but the differences are not more than might easily be due to chance. 
There is tertainly no indication of any rise in the sickness rate in the latter part 
of the tour. 

TABLE VIII 

Sickness index at successive stages in tour 

Sorties .. .. .. 1-4 5-8 9-12 13-18 19-30 Total 

(1) No. sick in previous 
month .. .. 1:43 175 108 124 114 664 

(2) Sample population .. 836 847 502 606 591 3,382 

(3) Ratio (1)/(2) .. .. ·171 ·207 ·215 ·205. ·193 ·196 A) 

(4) Sickness index (3)/A .. ·872 1·056 1·097 1·046 ·985 1·00 
' 
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-'' In Fig. 3 this sickness index is compared with the index of psychological 
disorder derived from summing the experience of two years' (since they have 
been shown to be very similar). The sickness and psychological indices have 
both been calculated as deviations from their own means and are thus on the 
same scale. Fluctuations in weight are too slight compared with the size 
of the mean weight for a similar index to be clearly graphed ; the variations 
in weight have therefore been superimposed on Fig. 3 against a separate scale, 
in pounds. The three possible indicators of the effects of operational stress 
studied are thus brought together so that the consistency of the evidence which 
they provide can be examined and their applicability assessed. It is apparent 
that the variations in the three indicators can be interpreted as expressing in 
different fashions simultaneous· effects of stress on the personnel of the whole 
group. I~ the early stages of the tour, between t}J.e first and eighth.-sorties 
there is a significant drop in the average weight, a suggestive, though not 
technically significant, rise in the proportion of men reporting· sick, and a 
relatively high index of psychological disorder. At the 9-12 sortie group signs 
of improving adaptation to the new environment appear in those who survive. 
Mean weight shows no further appreciable deGrease, the sickness rate reveals 
only a slight and not significant rise, and the psychological disorder index falls 
below the average level for the tour as a whole. At the 13-18 sortie group 
and beyond' the three indicators remain fairly stable, suggesting that the 
adjustment to the environment of operational. flying and its associated hazards 
has been stabilised; again in those who survive, at a new level. -

These findings suggesting that the effects .of stress are greatest at the 
beginning of the tour, accord well with the varying criteria of operational 
performance such as losses in action and accidents found in Bomber as well 
as other operational Commands. They do not exclude, however, the 
possibility that in individuals with sub-normal powers of endurance, the 
effects on efficiency of accumulative fatigue may reduce the chance of survival. 
Further, the figures given·in this study give no indication of the upper limit of 
the length of tour in night bombers, they merely indicate that, as far as can be 
ascertained on the basis of the medical data presented, there is no evidence 
that a tour of thirty sorties under present conditions is incompatible with the 
maintenance after a period oJ adjustment of a steady level of mental and 
physica.l health. , 

3. Discussion 

This study was concerned not o:Ply with the immediate problem of the 
operational limit for bomber operations but also more generally with the 
devising of techniques of objective assessment of the effects of operational 
stress on groups of flying personnel which might have more extensive 
application in similar enquiries. The three methods tested may be discussed 

· separately from this point of view. ' 

(a) Variations in mean weight during operational and non-operationat 
flying.-The results obtained in this part of the investigation are probably most 
important in relation to the possibility that undue loss of weight might be of 
value in the early diagnosis of neurosis. There is no doubt. that for most men 
an operational tour in heavy bombers. involves emotional tension and fatigue: 
and one of the problems of the medical officer is to decide whether a man 
suffering from such symptoms should be encouraged to carry on with his duties 
or should be rested. A reliable objective measure of the effects of stress on 
the in~vid~al, would be of considerabl<: val~e in aiding clinical impression. 
Knowmg from Table IX that the loss m weight to be expected during the 
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first part of the tour in the average man weighing 154 lb. is about 2 lb 
any gross deviation from this expectation can be taken as a departu;~ 
from normal health and when other causes of weight loss have been excluded 
and anxiety symptoms are present,. the com~in~tion may prove significant 
as a measure of tllness. If the routine of we:tghing all members of air crew 
on posting to a squadron were strictly enforced, and if all men whether present~ 
ing with anxiety symptoms or not, were weighed at a later ~tage it would be 
possible to see what individual loss in weight may be and how ~y men with 
excessive loss have an anxiety state. . . . 

(b) Sickness incidence.-As has already been pointed out, the differences 
in the percentages going sick in each succeeding operational experience class 
are not significant although the general trend is consistent with the indications 
of weight loss and psychological disorder incidence. From this it may be 
inferred, though the evidence is admittedly limited, that the index provided 
by the amount of sickness is less sensitive and thus less useful than either of the 
other two, particularly as the collection of data is no less difficult than in 
the weight project. · 

(c) Psychological disorder index.-The third possible measure of the effects 
of stress provided by medical data is the index' of the relative liability to 
breakdown at various parts of the tour. It 'has been shown that the indications 
given by tllis index are valid in that they are consistent with the other medical 
criteria, and reliable in that they are comparable when repeated twice within 
the same command under similar circumstances, while the size of the variation 
suggests sensitivity. Its use in practice depends on the availability of a record 
system of cases of psychological disorder for all commands and a means of 
sampling the proportions of the total air crew population at risk in the various 
classes of operational experience. The record system is already in operation 
at the Air Crew Research Detachment of Central Medical Establishment, while 
the practice of recording the number of sorties already performed by the 
captain on the punch card version of the Raid Report may be extended beyond 
Bomber Command. Since the experience of captain and crew are inevitably 
very highly correlated, the distn'bution of the captains in the various experienced 
classes will give an accurate measure of the total numbers exposed to the risk 
of breakdown at an:y time, e.g. on a series of large raids. Given the ready 
availability of such mformation the use of this index in the detection of the 
effects of undue operational strain will acquire the additional asset of 
convenience. 

4. Conclusions 

(a) Tl~ere is a significant loss in average weight during the first third of an 
operational tour in Bomber Command. There is no further significant decrease 
but to the end of the tour, the average remains below the ini~iallevel 

(b) This loss cannot be explained by selective elimination in action on 
grounds of height or age. _ , 

(c) The suggestion that this weight loss is specifically due to the 3:nxiety 
associated with operational st.ress is s~pport~~ by the steady mean we1ght of 
air crew during the pre..operational firmg trarnmg. 

(d) There is a suggestive but no~ significant rise in. the .propo~tio_n in 
successive classes of operational expenence of n1en reporting s1ck, comcident 
with the drop in mean weight in the first part of the tour. . 

(e) There is also a significant in;crease in the ~elative liability to psycho
logical disorder during the same penod of adaptatwn to stress. 

(7tlfH2) 
. It 
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1 (f) The three measures are consistent in their indications of fluctuations 
of health during the first part of the tour. Their stability in the latter part of 
the tour suggests that the present tour limit of thirty sorties in bomber opera
tions ensures removal from operational duties while the average man is still 
maintaining a steady level of physical and mental health as measured by these 
criteria, .although individual cases will still require special consideration. 

(g) The average weight finding is important in providing a baseline against 
which larger deviations may be measured. Such deviations may prove of 
value in the early diagnosis of anxiety states. 

5. Summary-

(1) Three possible techniques using medical data for the assessment of 
the optimwn limit for an operational tour have been studied. 

(i) Comparison between the average weight in 'groups of flyi:tlg 
personnel in different classes of operational experience from 0 to 30 
sorties. 

,. (ii) Comparison between the proportion of men in those classes of 
varying operational experience attending sick parade during a 
period of one month . 

. (iii) Comparison of the relative liability to psychological disorder at the 
various stages of the tour. · 

(2) The results of these comparisons suggest-

(i) That there is a definite loss in weight, whi<:h is probably a specific 
physical effect of operational strain, during the first part of the tour. 

(ii) That there is a slight but not significant increase in the proportion 
of men reporting sick in the classes of men still in the ·first third 
of their tour, i.e. coincident with the loss in weight. · . 

(iii) There is a considerable increase in the relative liability to psycho
logical disorder during the first part of the tour. 

(iv) After this urltial period of adaptati~n, the levels of these there. 
indicators remain fairly stable throughout the remainder of the tour. 

(3} From these observations it is deduced that-

(i) The first tour in Bomber Command under the conditions existing at 
the time of this investiga"!:ion is on the whole no longer than can 
be performed without any proof of continuing deterioration in 
health by the measures used. . 

(ii) Weight loss in individual cases referred for medical opinion can be 
· c:;ompared with the average weight loss as found in this. study, 

and can be used in ascertaining the reliability of weight loss as 
an early sign of anxiety states. 
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TABLE IX 

Mean weights of operational Hying personnel 

Pilots 
Sorties 

Navigators B/Aimers WJOperators FJEngineers M/U Gunners R/Gunners 

No. Mean No. Mean No. Mean No. Mean No. Mean No. Mean No. Mean 

0 103 157·04 159 156·17 148 157·10 140 152·72 168 153·44 147 154·04 167 151·58 
1- 4 216 157•22 234 156·80 231 154·91 241 151•04 235 149•36 223 150•56 233 150·80 
5-8 204 156·38 203 155•99 197 155·36 188 148•34 197 149•18 • 188 151 ·04 193 J51•01 
9-12 175 156·65 164 154·64 163 154·64 161 149•27 160 147·92 173 151•61 168 152•03 

13-18 207 158•54 199 155•24 201. 155•93 199 150·05 194 150·83 184 150·62 193 148·34 
19-30 236 157•61 235 154•07 230 155•63 230 150·80 225 150·65 201 149•57 220 150•80 

·31t 21 153•71 26 151·64 17 158•36 17 148·46 25 156·32 16 148·64 21 150·26 - -Totals 1,162 157·22 1,220 155·39 1,187 155·39 1,176 150·35 1,204 150·32 1,132 151•07 1,195 150·71 
. 

TABLE X 

Mean heights of operational flying personnel 

Pilots Navigators B/Aimers W fOperators Engineers M/U Gunners R/Gunners 
Sorties 

No. Mean No. Mean No. Mean No. Mean No. Mean No. Mean No. Mean - -0 100 69·76 156 69·27 148 68·90 138 68·57 ' 167 '68•38 147 68•52 166 68•37 
1- 4 214 69·67 236 69·35 231 68·70 241 68·32 233 68·13 222 68•41 233 68•34 
5-8 200 69·67 203 69·37 195 69•34 188 68•22 195 68·15 187 68•51 191 68•09 
9-12 171 69·11 162 69·26 163 68·88 158 68·23 159 68·13 ·. 171 68•32 168 68•29 

13-18 204 69·61 198 69·41 197 69·27 200 68·13 191 68•43 184 68•25 192 68·20 
19-30 233 69·66 230 69·20 229 69·04 228 68·26 225 68·29 198 68•28 218 68•44 

31t 17 68·59 23 68·83 17 68·88 17 68·76 25 68·84 16 68·44 21 68•48 

Totals 1,139 69·66 1,208 69·30 1,180 69·02 1,170 68·28 1,195 68·26 1,125 68·38 1.189 68•30 
tl • 



TABLE XI 
Mean ages of operational flying personnel 

Pilots . Navigators · B/Aimers W /Operators Fjltngineets M/U Gunners RfGunners 
Sorties - ------· --

No, Mean No. Mean No.· Mean No. Mean No. Mean No. Mean No. Mean 

. 0 102 26•59 159 25·01 147 24•66 140 23·37 168 . 23·86 148 24·03 167 23·06 
1- 4 214 24•96 235 25•80 231 24•59 240 23•58 235 23•96 222 23•52 232 23·63 
5-8 205 24·34 203 .25·03 197 24•61 188 23·59 197 22·75 188 23·56 193 23·53 
9-12 174 24•71 164 24·68 163 24·50 161 23·51 160 23·44 173 23•31 168 23·53 

13-18 207 24·46 199 24·86 202 . 24·90 199 23•60 194 23·07 184 23·40 193 23·83. 
19-30 236 24·26 235 25·41 230 24·48 230 23·63 225 23•25 201 .23·57· '220 24·04 

81f 22 26·23 26 26·08 17 26•15 17 24•15 25 26·26 16 25·94 21 25·40 - -
Totals ~.160 24·57 1,221 25·20 1,187 24·65 1,175 23·99 1,204 23·27. 1,132 23·56 1,194 ' 23·52 

TABLE XII 

Standard deviations of heights and weights of operational ftying personnel 

Weight Height • 
Sorties Pilot Nav. B/Aimer WfOps. F{Eng. MfGnr. R./Gnr. Pilot Nav. BfAi~er WfOp. F/Eng. M/Gnr. R/Gnt. 

0 14·87 15·52 15•19 14·07 15·14 16·22 14•28 2·28 2·37 1•98 -2·27 2•73 2·33 2•14 ' 
1- 4 16·22 16·96 16·ll 14•78 15•09 13·29 15•24 2•10 2·44 2•50 2•32 2•53. 2·39 2•40 
5- 8 15·95 18·33 15·81 14•80 14·64 15•10 14•31 2·26 2·80 2·26 2·14 ·2·45 2·210 2·05 
9-12 14·25 14•38 16•52 15·21 15•11 15·13 14•92 1·92 2·12 2·60 2·49 2·55 2·32 2·23 

13-18 15·92 15•64 15·20 14·90 15•45 13·87 15•61 2•13 2·31 2·26 2·30 2·45 2·32 2·41 
19-30 15·45 17•92 16·62 15·25 15•26 14·98 14•12 2•39 2·59 2·52 2·13 2·58 2·15 2·31 . 
Not1.-The small discrepancies in numbers of subjects in Tables IX, X, XI are due to non-completion of the self-coding form in respect of the 

measurement concerned. The standard deviations in Table D are based upon the same numbers as in Tables IX and X. 
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CHAPTER XX 

EPISODES OF UNCONSCIOUSNESS CONFUSION. AND AMNESIA 
WHILE FLYING 

1Jy 

·Wing Commander Denis J. Williams, D.Sc., M.D., F.R.C.f. 

FPRC Report 662, November, 1943 

Introduction 
· There has been a natural tendency to attribute impairment of consciousness 
in the air to the special physical conditions of wartime flying. Many cases 
have consequently been referred to the R.A.F. Institute of Aviation Medicine, 
Farnboro)lgh, but as a rule the investigations .there have given negative results 
and .reconstruction of the physical conditions have failed to reproduce the 
symptoms described by the patient. The effects of altitude, especially anoxia, 
and of centrifugal acceleration have been explored but more often than not 
the subjects' responses have been perfectly normal The patients have then 
been referred to the clinical specialists, but again many have remained 
~diagnosed, when no physical cause has been found. This is disquieting, for 
periods of impaired consciousness, confusion, or amnesia while flying are by 
no means uncommon and their results may be catastrophic. 

It seems that the d.iffi.culty in diagnosis rests mainly on four circutlli 
stances:- · 

' (a) The syndromes are obscure and do not fit into a clear-cut clinical 
picture. 

(b) There are often no witnesses and what evidence is available is 
circumstantial. 

(c) Since the man who has lost consciousness is usually removed from 
flying, the exact aetiological diagnosis does not affect the practical 
issue of the disposal. ' 

(d) Attention has too often been dir~cted to special conditions and to 
special investigations, and away from a consideration of the whole 
patient in relation to his total physical and psychological environ
ment. 

It is the purpose of this report to examine the last cause in some detail and 
to consider all the factors responsible for impairment of consciousness in a 
consecutive group of patients. 

1. Material and method 
When known environmental causes such as anoxia, carbon monoxide or 

increased' g' had not operated, and special investigations had given ne~tive 
results there often seemed so little evidence upon the cause o~ t~e unsconsc1o~ 
ness that such generic titles as syncope of unknown ortgtn or observait01f 
unconsciousness were accepted .. In a few of these .cases, w~e~ other J?eth~ 
bad failed, the electro-encephalogram had helpe~ Ill ~s~abhs~mg the. d1agnoSJs 
when the attack resulted from epilepsy, so Air Mm1stry mstruct10ns were 
issued to all commands in July, 1942 that" in the cas• of /J pikll "! olM .n~mber 
of aircrc'lll who has an attack of faintness or disturbance of consctO'US~ •n 1M 
air, as e'l..'idenced by his own description of the atttu;k, the ll.CCOUnl of tllitttessu, or 

(713642) 
u 
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the unexplained loss of height, the station medical officer concerned should arrange 
an appointment for the individual to have an electro-encephalogram before any 
other executive action was taken." This presented an ideal opportunity for 
studying in detail a large and unselected series of cases of impairment of 
consciousness while flying. 

This report is based on the examination of 100 consecutive cases of flying 
personnel who had an episode of unconsciousness, confusion, or amnesia while 
flying. The patients were referred by the unit medical officer shortly after the 
attack in tht air had been brought to his notice. This usually preceded any other 
investigations. The subjects were consequently drawn from all stages of 
training, all duties, and had all degrees of experience of operations, in fact, 
they were quite unselected. A third were commissioned, 9 per cent were 
instructors or staff pilots, 15 per cent were under training, and 76 per cent 
were from squadrons. Each patient was interviewed and examined by me 
within a few days of the impairment of consciousness. The interview followed 
the usual clinical psychiatric lines and included a complete physical examination. 
The patient was investigated by electro-encephalography, further information 
was sought from his station when necessary, and where possible witnesses' 
accounts and executive reports were obtained. In some cases the investigations 
included high altitude testing with anoxia-meter readings, blood-gas estimations 
and clinical ·observation and in many other instances the patient was subjected 
to a decompression test at his station. After the interview the patients were 
referred to No. 1 Central Medical Board and the results of subsequent 
examination scrutinised. 

The patients are divided according to diagnosis; the symptom pattern, 
diagnostic features and aetiological factors of each of the diagnostic groups are 
discussed. Short notes of cases illustrating the groups are contained on 
pages 275-281, only the most brief account appearing in the text. 

2. Results 
The 100 cases are divided according to diagnosis in Table I. It will bl 

seen that this division is made entirely upon an aetiological basis, and Table II 
shows that in 10 cases two mechanisms were recognised. It will be shown 
later than in other cases such a dual mechanism may have been present but 
not recognised. The most profitable way in which to divide states of impaired 
consciousness or of amnesia is upon the basis of causation, for the most 
significant clinical features of the syndromes are negative ones-the absence 
of consciousness, the absence of awareness, or the absence of recall-so that 
conditions of very different. origin rr.ay simulate each other closely.· For 
instance, it may be quite impossible upon the evidence available to distinguish 
between a fugue state caused by epilepsy and one caused psychologically ; 
and states of unconsciotisness or confusion caused by anoxia, epilepsy, or even 

- a head injury may at the time be indistinguishable. Knowledge of the difficulties 
of diagnosis in this particular field make it evident that all these diagnoses 
are not nl'cessarily correct, and indeed in 12 of the 100 cases an absolute 
diagnosis was not made, for nine were considered to be probably epileptic and 
three to be probably due to cardiovascular instability, although evidence was 
not sufficiently strong to make a diagnosis certain. In the 23 cases in which 
an absolute diagnosis of epilepsy was made, the evidence was strong and was 
in most instances supported by a past history of fits or by a witness's account 
of the attack. 

In the group of 55 patients with neuroses the diagnosis was in each case 
reasonably certain, for, as all the cases were seen within a few days of the 
attack, recovery had not taken place and symptoms of the disorder were still 
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present. Although the psychiatric diagnosis could therefore be made with 
some confidence, it should not be inferred that the neurosis was necessarily 
the direct cause of the impairment in consciousness. This point will be dealt 
with later and indeed it forms the nucleus of the report. Conversely, although 
in 57 per cent a psychological disorder was discovered it may well be that in 
other cases a mild neurosis was present but was not discovered during the 
single interview. ' . 

In the subjects of anoxia due to mechanical failure and of carbon monoxide 
poisoning, technical reports supported the diagnosis. 

Table I shows that the most common single disorder related to the 
impairment of consciousness or of memory was a psychological one, since this 
was recognised as causal in 57 cases. It is important to observe that in only 
10 instances was the explanation to be found in a period of hysterical amnesia, 
for the nature and causes of the disturbance in the other cases of this group of 
psychological disorders provide the main problem for discussion. As it will 
be shown that in many of these cases there are several contributory causes 
resulting in a complex aetiological picture, it will be best to consider the groups 
of cases with more simple causation first. In this way a foundation will be 
laid for the discussion of the larger and most important group, since some of 
the single factors arising in the smaller groups will also be found to be operative 
in a more complex manner in the cases with psychological disorder. 

Psychogenic : 

TABLE I 

Aetiological classification 

Diagnoses 

Fear.or anxiety state 
Panic state 
Hysteria 
Fatigue· state .. 

Epileptic: 
Epilepsy (including symptomatic) 
Probable epilepsy 

Oxygen lack : 
Oxygen lack (true) .. 
Oxygen lack (susceptibility) .• 

Cardiovascular: 
Cardiovascular 
Probable cardiovascular 
Blackout at low ' g ' 
Severe pain· (barotrauma) 

Vertigo of aural origin .• 
Carbon monoxide poisoning 

Total cases . 

• 10 of tbese were mixed 

No. of cases 

43 
2 

10. 
2 

57 

23 
9 

32 . 

.. 
4 

8 

I 
3 
3 
2 

9 

3 
1 

no• 
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TABLE ll 

:Mixed syndromes 

Fear or anxiety states with epilepsy . . 8 
Fatigue states with vasomotor instability 2 

Total 10 

Fear or anxiety !!tates with hyper-ventilatioll 15 

Epilepsy 

It is more difficult to diagnose epilepsy in the Services than in ~villan 
practice since reliable witnesses' accou:t:J.ts are often absent and relatives cannot 
be interrogated. The. difficulties of witnessing an attack in the air are obvious. 
Nevertheless, the diagnosis was made confidently in a: quarter of all the cases, 
and tentatively in another 9, bringing the number in which epilepsy was 
present or suspected to ~ third of the total. 

. Although the diagnosis of epilepsy in general need not be discussed, there 
are some guiding signs which can be used in diagnosing epilepsy in the air, 
in addition to the accepted criteria of the pattern of the attack, such as its 
sudden onset, incontinence, tongue biting and so on, which are worth mention. 
First, there has often been more than one attack, the earlier ones which were 
perhaps less serious being concealed by the patient. Secondly, they often 
appear in a man who is well adjusted· td his job in whom no extraneous 
psychological, physical or mechanical cause can be found. Thirdly, they tend 
to have catastrophic results and the man only survives by sheer good fortune 
since he is quite unable to control the time of onset of the attack. Fourthly, 
they are not rtecessarily related to high altitude flying but are the most common 
cause of unconsciousness in the air in men under training. Fifthly, the electro
encephalogram (E.E.G.) will support the diagnosis in nearly hal£ of the cases. 

Epilepsy is the cause of unconsciousness in an alanningly high proportion 
of cases, considering the efforts which are made by medical selection boards to 
reject the epileptic'. As several cases of loss of consciousness in the air have 
been seen each week, the impression has been gained that the incidence of fits 
in the air is unexpectedly high. Applying statistics derived from the total 
population one would not expect more than .one epileptic in about 500 healthy 
aircrew, since the incidence of epilepsy in an unselected population is about· 
1 in 200 (Lennox, 1941). All things being equal, most would have their fits 
on the ground, since the relative time in the. air is very short, and the attacks 
which lead to a catastrophic end would not come to the notice of the' medical 
branch. The ease with which 32 cases of fits in the air have been collected in a 
.few months consequently suggests the operation of some special precipitating 
factors. This view is supported by the observation that the cases of epilepsy 
fall into two groups : first, those with a previous history of attacks, and second 
those who through special conditions encountered in their duty have their first 
attack while flying. The special precipitating factors in the second group may 
be physical ones such as the conditions found at high altitude, or psychological, 
~sin the case of men who are acutely afraid. There may well be no previous 
history of epilepsy in these patients, for a special sequence of events was 
required to produce the fit they had. A single fit may occu.r in normal men 
on ground duties as a result of special circumstances arising in war, for examples 
are seen· in the apparently normal men who have a convulsion after fatigue and 
prolonged hunger. This is particularly common in infantry duties and is seen 
"in men who·,remain awake for 36 hours with night guard duty. 
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The circumstances in which the attack occurs in the air depend upon the 
duties of the man and his place in the crew and the sequels are quite different 
in single and multi-engined aircraft. In single seaters a period ot unconscious-
ness usually results in an unexplainfd loss of height (Case 7 of the Appendix), 
or in an unexplain<'d crash and in these the only kind of attack compatible 
with survival is petit mal ot any other short-lived· attack. As a quarter of 
those who survive a period of unconsciousness in· the air have had an 
epileptic fit, one may refie<;t upon the number of unexplained crashes which 
may have been due to an epileptic attack which lasted too long. In multi
engined aircraft, the attention of the crew may be drawn to the pilot by the 
unusual behaviour of the aircraft, and a common story is that of the bomb 

·aimer or navigator having to take over the controls, often pulling the pilot 
away from the control column over which he had slumped. Other members 
of the crew art less likely to be observed in the attack itself and they are usually 
found unconscious after failing to reply over the intercomm. A typical short 
attack in a fighter pilot was seen in Case 7. 

4. 

Case 7 : B,,-ief epileptie attac;ks i11 a fighter pilot (page 275). Four brief periods of 
interruption in consciousness occurred at heights from 300 to 11,000 feet with and 
without oxygen in an apparently healthy, well-adjusted man in whom there were 
no previous symptoms. There was no warning in the last three and there were no 
sequelae, the patient merely being aware of an interruption in the stream of con
sciousness. The E.E.G. suggested epilepsy. This case ill11strates many of the 
diagnostic points in relation to epilepsy in fighters. In contrast is Case 88 (page 285). 

Case 88: Epi.leptia atf.acks j" aft ai,. gunner (page 281). Two epileptic attacks 
occurred with and without oxygen in the air, in an unstable man who had had 
petit mal attacks for 18 months. His mother had similar attacks, and his E.E.G. 
was characteristic of epilepsy. The man's disability came .to notice through his 
failure to reply over the intercomm. 

These two cases are examples of epileptic attacks occurring without obvious 
cause in predisposed persons, in whom the E.E.G. showed a dysrhythmia. The second 
group of patients, those who have a lit as a result of special conditiou.s encountered 
in their duty, will now_ be coD.Sidered. 

No case of a fit occurring as a direct result of the physical effects of high altitude, 
anoxia., or • g' has been encountered, although t!J.e possibility is discussed in relation 
to a case of anoxia on page 275, but in several emotion appeared to have been the pre. 
cipita.ting factor. 

Epilepsy caused by fear 

Fear may give rise to epileptic attacks in two ways: 

(a) Directly, by producing so-called reflex epilepsy. Examples of this sort · 
of specific trigger are not uncommon in civilian practice ~here cases occur in 
which fits only follow immersion of the left foot in cold water, cutting the 
hand, hearing organ music, or experiencing an uncontrolled outburst of anger, 
and Case 23 may ,be an example of this. In his book on Fear, published in 
1884, Mosso clearlY. describes a case of a boy in whom epileptic fits were 
precipitated by emotion. · 

Case 23: (page 276) is that of an air gunner who had a fit at 15,000 feet on his first 
operational sortie. It was an unusually hazardous trip, and he had been at 15,000 
feet many times before. It was thought that an acute fear state had culminated in 
a fit in a person whose E. E.G. suggested that he was predisposed to ~lepsy. 

(b) Indirectly, by producing secondary· physical changes. · It is suggested 
that in war time flying this occurs when fear, usually superimpoSt'd upon an 
anxiety ~tate, causes hyper-ventilation which results in a profound fall in the 
alveolar and blood carbon dioxide content. The aetiology and symptomatology 
of this state is dealt with on pp. 270-271 where fear and anxiety states are 
discussed, but Hinshaw and his co-workers (1941) have described the hyper
\'entilation syndrome in civil aviators. ·It is a commonplace that in the epileptic 
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subject a fall in blood carbon dioxide is an effective cause ot epileptic attacks and 
indeed a period of quiet overbreathlng is used as a routine to produce larval 
epileptic outbursts in patients suspected of having epilepsy during investigation 
by the E.E.G. The unconscious overbreathing associated with prolonged fear 
which will be dealt with later might be expected to maintain a more sustained 
and severe fall in carbon dioxide than the voluntary short periods of over
breathing used in the laboratory. This mechanism for the production of a fit 
was encount.ered in several cases in the present series, and Case 66 is a ~triking 
example of it, making further description unnecessary. 

Case 66 : Fear causing an epileptic fit (pp. 278-279). An air gunner had had fits 
between the ages of 12 to 17 preceded by praecordial pain and precipitated by 
fear-provoking stimuli. There was a maternal history of epilepsy. He had two 
similar attacks in the air immediately after experiencing fear .which was associated 
with the usual somatic accompaniments of dry mouth, sweating and respiratory 
changes. He also had air hunger. On the second occasion, at 13,000 feet, on a raid 
on Kiel, he was seen in a convulsion. The syndrome was reproduced at the equivale~t 
of 15,000 feet on oxygen in a chamber, when there was spontaneous unconscious 
hyper-ventilation, reaching 100 a minute, associated with greatly increased ventila
tion rate and low blood carbon dioxide. It is suggested ·that an epileptic fit was 
produced in a susceptible person by acapnia resulting from hyper-ventilation, which 
accompanied an acute fear state over enemy territory. . 

Besides idiopathic epilepsy and epilepsy resulting as a direct or indirect 
effect of emotion, the usual physical causes of epilepsy must be remembered. 
A dramatic example of this occurred in the following case . 

. Case 6 : Symptomatic epilepsy simulating panic in an air gunner.-In a Stirling at 
12,000 feet over enemy territory the rear gunner reported flak and searchlights in 
great concentration to starboard. Evasive action was taken, but this observation 
was not confirmed. He reported it again and then did not answer over the inter
comm., which was switched on and transmitted stertorous breath sounds. The 
W.Os.fA.G. went back to find the rear gunner appa,rently unconscious. He recovered 
on the rest couch after 20 minutes. On landing ;l.t base, weakness of the right side 
which was found, but which rapidly disappeared, was thought to be hysterical 
and the whole episode attributed to panic. He had, in fact, a left temporo-occipital 
lesion (which on electro-encephalography produced an area of abnormal high voltage 
slow waves over the left posterior temporal region) the first sign of which was a 
fit with a visual aura of bright lights in the right homonymous field, which was 
followed by a right-sided post epileptic paralysis. The nature of the lesion has not 
been determined as the patient refused full investigation. It is probably a tumour. 

It bas been said that epileptic attacks, while flying may occur as a result 
of specific factors. The commonest of these has been found to be a psychological 
disorder resulting from· fear. This subject is discussed later in relation to 

, anxiety states and fear states. 

5. Cardiovascular instability 

(a) Fainting of cardiovascular origin 
Vaso-vagal attacks, or periods of unconsciousness of cardiovascular origin, 

rarely occur in the sitting position and in only one case in: this series of 100 
did it seem likely that this had occurred in the absence of rapid changes in 
gravity. • 

Case 67: Impairment of consciousness of cardiooascular origin (page 279).-A pilot 
with poor cardiovascular regulation who became liable to faint in stuffy rooms and 
on change of posture, had faint feelings without actual loss of consciousness while 
fiying. The attacks ceased when his general health improved. From the character 
of the attacks, his physical signs, and his improvement with treatment, tliey were 
thought to be cardiovascular in origin. 

(b) · Blacking-out at low 'g' 
Although loss of consciousness from simple cardiovascular causes while 

in the air has not been encountered, there is a very interesting group of cases 
in which vasomotor efficiency is lowered as a result of a fatigue state, and in 
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whic~ t~e inefficiency becomes evident as a diminished tolerance to 'g'. The 
~socJaho~ of cardiovascular instability with neurosis is well recognised. It 
lS ~espons1ble for the flushing and fainting of the subjects of anxiety states and 
fatigue state~, and the postural vertigo and fainting of the patj.ent with a 
po~t-~raum~hc. cerebral state ~ay well have a similar cardiovascular origin. :nus mvestlgahon shows that 1t may be a very early sign of the disorder, for 
1t may be elicited by alterations in 'g' whlle flying. It seems that in these 
states on the ground, the vasomotor system fails to adjust efficiently to a 
sudden change of posture, the vertigo and faintness being produced by cerebral 
~aemia resulting from a diminished cardiac output. Centrifugal acceleration 
~ pr?duce exactly the same tr~ of ev~nts in a cardiovascular system which 
lS effic1en~ eno~g.h to respond satisfactorily to postural changes. The cardio
vascular mstabihty consequently causes a gradual lowering of the threshold 
to 'g', in the earlier stages, but as the condition progresses there is ultimately 
fainting without any change of gravity. The lowering of the threshold is 
associated with other symptoms of an anxiety or fatigue state. The whole 
syndrome is well illustrated in the following case. · 

6. 

Case 100: (page 281.)-An eJtcellent officer developed a fatigue state, leading to 
anxiety, as a result of exhaustion caused by a long period of flying instruction. AJI • 
the neurosis developed, his tolerance for •g' gradually diminished until he blacked out, 
and became unconscious with a slight change in centrifugal acceleration. He then 
fainted for the first time in response to pain. He showed the syndrome of deteriora
tion in cardiovascular control associated with a fatigue state, caused by exhaustion. 

Fainting through pain (barotrauma) 
There wer~ two instances of men who had unbearable pain in the ears 

during a rapid dive which led to a short period of unconsciousness. In neither 
was there any evidence of neurosis, predisposition to neurosis or of a family 
or personal history of epilepsy. The exact mechanism of the production of 
unconsciousness is unknown, but it seems likely that a cardiovascular response 
to the aural pain was responsible for a great fall in blood pressure. A cardiac 
depressor response of this sort is recognised to occur in external stimulation 
of sensory cranial nerves. Case 48 is an example (page 277) of a solitary 
faint at the height of aural pain due to diving at speed in a man with blocked 
Eustachian tuber. Bradycardia has been observed during the attack in one 
of these cases, which consequently come under the same heading as the others 
in this section. 

7. Aural vertigo 
Impairment of consciousness, usually not amounting to anything ~ore 

than confusion, may sometimes complicate a severe attack of aural vertigo. 
Even true unconsciousness may occur at the height of an attack, but. a period 

·of confusion during which the subject is unable to appreciate his enVlr.on~ent 
or to control his actions is not uncommon. In usual circumstances this slight 
confusion may pass unnoticed, particularly if the .patient is ~itting or 1~ 
unoccupied. In such an exacting task as that of a p1lot the penod ?f confus10n 
interrupts a succession of skilled movements, and so becomes ev1dent. ~wo 
examples were found in the present series. In both there '_Vas a P.reVlous 
history of attacks of vertigo on the ground, and in the attacks m t~e rur the~e 
was vertigo, rotation of objects and nausea before the conf':sed penod, a?~ m 
both there was evidence of aural abnormality. The diagnos1s of the cond1hon, 
which is not related to altitude is usually simple since the pattern of the 
attacks is so characteristic · Cas~ 69 in which confusion complicated vertigo 
(page 279) is an example 'of this. 'It was that of a pilot '_Vho had had 
similar attacks on the ground and who had ster;otype~ and bnef attacks of 
vertigo and confusion while flying. He had shght m1ddle ear deafness on 
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both sides. He nearly flew his aircraft into the ground irt one of the attacks. 
The third example of vertigo {Table I) was that of a Spitfire pilot who had 
his only attack, the pattern of which was similar to that described in the case 
above, when bending down quickly in his cockpit to adjust his compass. · 

8. Oxygen lack 
This chapter, of course, only deals with men who have survived a period of 

unconsciousness in the air, and true oxygen lack appears to be uncommon in 
these men under the conditions which exist in the R.A.F. at present, but it 
might be well to observe that during the same period of time fatal examples 

· havto occurred. On the other hand, many of the patients blame the oxygen 
supply for their period of unconsciousness, but in most cases technical investi
gation at the time and afterwards fails to show any defect, and the medical 
evidence fails to support the patient's contention. This is not always 
conclusive, for freezing of masks must be considered and transitory anoxia 
may leave no sequelae. 

Of the four cases with oxygen lack, unconsciousness had occurred at over 
"'85,000 feet in two, at 32,00(} feet in one, and at 26,50(} feet with exercise in 

the fourth. The first three were. in fighters, and they gave a typical story of 
gradually increasing confusion and disorientation leading to unconsciousness, 
with recovery in a rapid dive at under 10,000 feet. The fourth, Case 99, was 
a flight engineer working at 26,000 feet on a portable oxygen bottle which 
proved empty. He was founq very cyanosed, and did not recover consciousness 
for 50 minutes after going on to oxygen. There was stertorous breathing 
during this time, he was twitching after recovery. and was confused and 
amnesic for eight hours afterwards. Two hours after the anoxia, while still 
confused and disorientated, full examination of the central nervous system· 
showed no abnormal. physical signs. Subsequent decompression testing at 
30,000 feet with and without oxygen showed normal responses. It may be that 
this. N.C.O. had a convulsion while anoxic. bu\ the long period of· uncon· 
sciousness and of subsequent confusion and amnesia with rapid recovery has 
been seen in several cases of uncomplicated anoxia. In one, where the anoxia 
was profound and prolonged. amnesia lasted for three days and included a 
period of :retrograde amnesia. There was subsequent intellectual and memory 
defect with a personality change indistinguishable from that seen after a head 
injury. Recovery was, however, rapid and complete. 

9, Susceptibility to oxygen lack · 

• In three instances unconsciousness c.i;curred and seemed. on strong circum
stantial evidence, to have. been due to oxygen lack. but in each case unconscious
ness seemed to have supervened at inadequate height, i.e. 12,000, 13,000, 
16.000 and 19,000 feet.. In each of these instances another contributory factor 
may have been operative, but it is certain that at the heights. quoted the patiehts 
were receiving no oxygen through their masks. Particularly in the fust two 
ins.tances. where the subiects were air gunners. cold may have contributed. 
A precis of the signifi<;ant points in each history (Cases 2, 58 and 62) is on pages 
275 and 277~. The four me» were all found with impaired consciousness and with 
inadequate oxygen, at eomparatively low altitude. In the :fust. no explanation 
can be offered. In the second, there had been great failure as. well as anoxia 
and a high blood pressure. In the third, there was anoxia with hyper-ventilation 
and probalDly anxiety, and in the fourth there was anoxia with an innate 
vulnerability to low oxygen tension. The E.E.G. was Rormal in all and there 
was no history o£ previous: faints or :fits in any. Since this was written other 
cases of unconsciousness associated . with failure of the oxygen supply at 
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15,~ feet or less have come to notice. They occurred in 'conditions of cold in 
.F1ymg Fortresses. It may well be therefore that the critical height for 
unconsciousness due to anoxia is lower in some subjects than is usually held. 

It is explained on page 270 that some of the 43 cases of unconsciousness 
associat_ed with acute fear or anoxia were associated with hyper-ventilation, and 
that thts can cause a fall in inspired oxygen if an economiser is used, while 
a diminution in the power of dissociation of oxyhaemoglobin due to the lowered 
bloo~ car?on dioxide content, which may be profound, lowers the tissue oxygen 
tens10n still further. Added to this there appears to be in some unusual instances, 
as in Case 2, an une,xplained vulnerability to low oxygen tension. The four 
cases which have been described were examples of ano,.'ia through instrumental 
causes, but it may well be that some of the other cases in which fear or anxiety 
was the prominent feature may have lost consciousness as a result of anoxia. 

10. Psychological disorders 
Subjects with neurosis comprise the largest and most difficult group of 

cases and it will be shown that in these there is evidence that the episode of 
disturbed consciousness was psychologically determined. The only psychogenic 
disorder of consciousness that comes to notice in civil practice is hysterical 
amnesia, but only ten of this series of cases fall under this heading. Sargant 
and Slater {1941) in discussing the amnesic syndromes in war, divided the 
psychogenic periods of amnesia into fugue states and simple amnesic gaps. 
The first are crude forms of escape from the present, adopted by obnormal 
personalities, while the second disorder • is a simple protective mechanism by 
which the continued recollection and presence in consciousness of painful 
events is avoided.' Although cases are hysterical in so far as they offer a 
solution to the patients' problems, the first more often approaches malingering, 
if the, distinction between th~ two can indeed be made with certainty. Although 
practically all of Sargant and Slater's cases fell into these two groups this was 
not so in the present series, for evidences of an hysterical aetiology were absent 
in most of the cases. Other mechanisms must therefore have been operating 
and it has been shown earlier that epileptic fits may occur as a result of fear, 
either directly or as the secondary result of other changes, notably emotional 
overbreathing. It is also possible that impairment of consciousness 
unassociated with epilepsy may be produced in the air as a result of the visceral 
changes resulting from fear while flying, and these mechanisms will be discussed 
further. 

Although different reaction types have been recognised (see Table ~) ~t 
must be realised that they did not necessarily appear in pure forms, and 1t ts 
certain that all the instances of hysteria occurred in the subjects of fear or 
anxiety states. · 

(a) Anxiety states 
This is by far the largest single sub-group of cases (~3 per cen!) and is ~e 

most interesting. In these and in the 10 per cer1t Wlth hystena. the roam 
precipitating cause of the illness was fear (see pages 164-.166). In t~ts group ?f 
cases the disorder was usually of recent onset and raptd progresswn, and tn 
many an acute fear state (Sargant and Slater 1940, Love 1941, and Cooper a~d 
Sinclair 1942) was superimposed. Most of the patien.ts were very n:uch afmd, 
and their fear was most intense while in the air. Etther the fear 1tself or the 
conflict which arose between their intense fear and their accepted standard of 
behaviour appears to have been the precipitating fuctor in causing the psycho
logical disor~er in most cases. Sym?nds (~943) h~ already .de~t at length 
'1\rith the subJect of the place of fear m causmg anx1ety states m aU' crews and 
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other combatants, so that the psychological mechanisms involved will not be 
di~ussed further. Cases 39 and 64 (pages 276 and 278) are simple examples 
of the· normal relationship of . this fear and the ensuing anxiety state to a 
period of unconsciousness or amnesia. 

Case 39 was an example of unconsciousness caused by fear in a timid air gunner 
(Appendix). A timid, unstable, anxious man, both of whose parents were nervous 
and equally unstable, volunteered for aircrew. Great fear was experienced on the 
first two operational trips, and an acute anxiety state developed. He tried to escape 
from the third trip by reporting sick, but being sent on it, an acute fear state devel
oped within an hour of taking off. He was seen to be sweating and overbreathing 
and has amnesia for the next 45 minutes. There is not enough evidence available 
to determine his state of consciousness or the intermediate mechanisms initiated by 
fear which produced it. 

On careful questioning it became quite apparent that not only had many 
of the patients in this group been intensely afraid before they beca.IIle 
unconscious, but that some of them had in fact been found deeply unconscious. 
Some, like those referred to later, were merely confused or amnesic, but many 
of these are excluded from the group of anxiety states, since those subjects 
who had had a behaviour change or amnesic period as a direct result of 
psychological factors, and in whom the me~hanism appeared to be an escape 
from their fearful environment, were grouped under the heading of hysteria. 
In many of these an anxiety state was also present and in all a state of acute' 
feat had occurred. The circumstances in which unconsciousness occurred in 
the first group of subjects was usually not dramatic, and frequently the man 
was simply found unconscious, perhaps in his turret or at his table. The 
commonest story was that no reply had been received on routine contact over 
the intercomm., and. that when another member of the crew had gone to 
investigate, the patient was found slumped over his maps or' gtins, or was 
lying in his bomb aimer's_ position unconscious. Case 39 (page 276) is an 
example of this. When the pilot was the subject ~he story was that he had 
collapsed over the control column and the aircraft had gone out of control as 
in Case 64 (page 278), an example of unconsciousness caused by fear in a timid 
pilot. In this case an obsessional, intense pilot experienced severe stress in 
his first few operational sorties. It is probable that much of this was caused 
by pilot error, a result of his personal shortcomings. He developed an anxiety 
state which culminated in an acute anxiety attack with two periods of amnesia. 
From the patient's story the amnesia was short lived and was probably very 
superficial. The first was probably not hysterical but was a confusional state 
resulting from the acute fear he was experiencing. 

In these last two cases the patients simply appeared to have lost c~nscious
ness, or to have been amnesic, but in eight cases clonic movements Olj a fully 
organised fit was witnessed as in Case 66 (page 278). \ 

'· 

The direct relationship of the incidence of these fear states or a,mdety 
states to the degree of danger encountered has been demonstrated on\pages 
168-170 and this relationship is shown in this series of cases by the fact that 75 
per cent of the 57 men with psychological disorder were on operational tri:P:s at 
the time of their attack, while 60 per cent were on night bombing sorties which 
have been shown to have the highest casualty and neurosis r{ite of an' duties 
(Chapters IV and X). When the syndrome occurred in men under traihing 
it was usually associated with fear in a timid, anxious man, in circumstances 
which would not ordinarily be expected to cause such a degree of fear as~in 
Cases 15 and 42 (pages 275 and 277). It is characteristic that in these ca~es e 
patients were pathologically timid individuals and that their response to th ir 
easily evoked but int~nse fear was a perioc;i of hysterical amnesia (vide infra). 
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~ 14 was that ?fa Pi!-Ot, aged. 20, w~o had flown 4 hours under training. In each 
o~ his first three trips flymg dual m a T1ger Moth he had felt tense, apprehensive and 
gtddy, although he was simply flying straight and leveL On the second trip the 
instructor saw that the pupil had suddenly fallen over the controls apparently 
unco~scious, and . he therefore ~e a hurried landing. He then found the pupil 
consc1o~s, trembling and sweating profusely. He helped him out of the aircraft 
and notlced that he staggered as he walked away. The patient went up later, but 
asked to be brought down again. He had always been timid and anxious, and had 
had fainting attacks before. Full physical examination, including electro-encephalo
graphy, was normal, and although he was referred with a diagnosis of" vasovagal 
a~ks," the Consultat,~t in M.~cine concluded that" the cause is obviously fear." 
This man was pathologu:a~.ly timid and had an acute fear reaction each time he flew, 
although h~ had an expenenced and sympathetic instructor. In spite of the trivial 
cause for his fear he appeared to have an attack of unconsciousness. This may have 
really been loss of consciousness, but it is mor~probable, as he recovered on landing, 
that it was a period of transient confusion. 

O.ther forms of pathological fear may similarly cause impairment of 
consciousness, as in the case of an officer who had a specific, irrational fear (a 
phobia) for altitude. He was in other respects an excellent pilot; but being 
forced to fly at 20,000 teet he had an attack of unconsciousness, which he 
attributed to anoxia, but which was apparently related to an anxiety state 
which his phobia had caused. 

(b) Acute !ear states 
It has already been stated that many of these 43 patients seemed to have 

been genuinely unconscious, and that 8 are known to have been convulsed. 
Considering the difficulties of observation, it may be that more than this number 
had an epileptic fit. Those who had simple amnesic states were grouped under 
hysteria or panic states. Coma is not an integral part of an anxiety attack upon 
the ground however acute and intense the attack may be, although hysterical 
attacks often complicate the picture of an anxiety state. Yet the evidence 
seems to show that some of these subjects became unconscious in the face of 
fear. Some of them might have been in a stuporose state as a result of their 
fear and not have been in coma, but lack of expert observation makes the 
differentiation very difficult. The acute fear states encountered in land fighting 
in this war have been described by Sargant and Slater (1940) and others 
already quoted. Fear gives rise to profound physical disturbances, resulting 
from activity of the sympathetic nervous system in normal subjects, causing 
incontinence, vomiting,. tachycardia, sweating and marked changes in the 
respiratory rate (Cannon 1915). Although these somatic accompaniments of 
the emotion of fear may be severe and very distressing, they do not produce 
unconsciousness, and it is difficult to see how they could. Even if a psycho
pathological mechanism of escape were postulated there would be difficulty 
in explaining unconsciousness of the depth seen, and with the physical accom
paniments found in some of these cases, for there is a great gulf between 
amnesia or stupor and true coma. 

It is reasonable to wonder whether with hyperventilation a seconda~y 
physical factor is also causal. Overbreathing is the most common change J._D 
respiratory rhythm found in anxiety and fear states (Christie, 1935) and thts 
has long been recognised for a description of the respiratory increase ?f 
frightened animals was made sixty years ago by Mosso (1884). . Interes~ m 
the subject has increased recently and many papers have been ~ublished (Fme
singer, 1943). Rushmer, Boothby and Hinshaw (1941) ~d,Uehlem and ~oothby 
(1942) have drawn attention to prolonged hyperventilatlon among pilots and 
passengers during civil flying. 

Having witnessed the respiratory changes in ~om~ of the P.atients ~f the 
present series, Goldie (1943) has recorded the resprration of a pilot dunng an 
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actual bombing sortie.! Even thol1gh the subject had carried out over 30 
sorties for which he .I had been decorated, ·his respiration remained at an 
abnormally bigh rate .an the way from base to the target. After that it fell, and 
reached a steady notmallevel a~er the French coast was passed. The hyper
ventilation was thought to be emotional for the observer, on his first operational 
trip, was recording his own respiration rate and found that it showed no corre
sponding changes. Case 62 {page 277) is an example of fear resulting in 
conscious hyperventilation, in which an air gunner, liable to fainting attacks, 
was conscious of · overbreathing and of fear before losing consciousness at 
16,000 feet on oxygen: No persisting physical cause was found for this un
consciousness. Deep breathing of this sort may be prolonged and may produce 
tetany, paraesthesiae, confusion and faintness, and even a state of collapse. 
Tetany occurred in Case 81 (page 280) and a hyJ?erventilation syndrome 
identical with that which had previously been experienced in the air was repro-
duced by overbreat.l:ling in Cases 72 (page 280) and 66 (page 278}. · 

Case 81 : FeaY with tetany (page 280).-This is the case oi a. pilot who had a. specific 
fear of night flying who developed tetany, presumably due to unconscious over
breathing associated with fear, while instrument ilying. His fear had given rise to 
an anxiety state and the syndrome was reproduced by voluntary overbrea.thing •. 

Case 72: Hyperventilation syndrome without admitted feay (page 280).-Here an 
apparently stable, well-adjusted Spitfire pilot wa.s prone to develop a syndrome 
which could be reproduced by hyperventilation. This only occurred on operations 
while wearing a mask, and began IS minutes after take-<Jfl, at low altitude. It was 
always associated with coiU!Cious overbreathing. Although this airma.n denied fear, 
it is likely that this overbreathing on operations wa.s emotional in origin, a.nd his 
subsequent breakdown supports this view. He wa.s a man in whom the somatic 
accompaniments of emotion were more evident than his awareness of it. 

Sometimes the hyperventilation may be present as an early manifestation 
of fear, when the rr.an does not admit to incapacitating fear and when he 
genuinely is not experiencing the emotion to an embarrassing degree. The 
bodily symptoms of fear may be much more intense than the subject's aware
ness of fear, and the description of tachycardia, pilomotor activity and slight 
visceral discomfort before a team game which bas no real terrors is quite common. 
Thls phenomenon is well illustrated by the last case, in which there did not 
appear to be more than the usual degree of fear, although the visceral response 
was greater than average. Although hyperventilation of this sort is usually· 
unconscious, :five of ten patients in whom there was evidence of overbreathing 
were aware of its presence (Cases 62 and 72 (pages 277 ·and 280)). In the others 
the over-breathing was noticed by witnesses or the syndrome was reproduced by 
voluntary hyperventilation (Cases66 and 72 (pages 277 and 280)). It will be seen 
later that there is some evidence that it took place unconsciously in others. 
It was striking to find how many of the periods of unconsciousness associated 
with fear had occurred at high altitude., The 53 cases were divided as in Table III. 

TABLE Ill 

Height in feet at which urn:onsciousness occurred (feet) 

Not Less 1,000 10,000 15,000 
Over H~ght than to to to known 1,000 10,000 15,000 • 20,000 20,000 

No. of cases .. 4 4 13 18 9 5 
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, As already explained, it is di.ffi.cult to im~tle coma resulting as a direct , 
resUlt .of em?tion in the absence of ;pileps~. (l!:xamples have been quoted of 
cases m which fear has been associated w1t h, unconsciousness or with frank 
CO?\rulsion. The story is that ~f a me~ber of a crew using 'oxygen at some- . 
thing ov~r 15,090 feet, very afrrud, showmg some symptoms of an anxiety state 
and havmg eVld:nces of vulnerability to neurosis in his past history, who 
becomes unconsc10us for no demonstrable reason. When the subject over
breathes as a result of his fear he lowers his blood carbondioxide content ' 
which causes a rise in the blood pH, and at the same time prevents full utilisa~ 
tion of the oxygen in the blood, by preventing dissociation of the oxygen from 
the oxyhaemoglobin (shift of the oxygen dissociation curve of haemoglobin 
to the left). This will lower the critical altitude at which the unctnsciousness 
might supervene through anoxia. TI1ese men will breathe oxygen set for 
5,000 feet higher than their height, through an·.economiser. The economiser 
supplies a fixed amount of oxygen per minute. If rapid shallow respiration 
occurs the percentage of oxygen in the respirate may be lowered and as a result 
significant anoxia can occur when hyperventilating in a circuit which includes 
an economiser (Matthews 1943). The low caxbondioxide further enhances the 
tissue anoxia, and the activity associated with an acute feax state will increase 
the consumption of tissue oxygen. Thus even when the subject is breathing 
oxygen, unconsciousness due to tissue anoxia ,may occur above a critical 
height-somewhere above 15,000 to 20,000 feet, fhich varies from subject to 
subject. A case in which many of these factors ~re operative was number 74 
(page 280), in which unconsciousness complicated It feax state at high altitude. 
This case is an examp!eofa severelypredisposedmai.l who developed an anxiety 
state as a result of considerable stress. He had an atta<:k of deep unconscious
ness with urinary incontinence as a culmination of an acute fear state, while 
breathing oxygen at 17,000 feet. It is impossible to state the exact nature of 
the unconsciousness. The only positive evidence in favour of epilepsy was the 
incontinence, but his bladder had been full for two hours and in these circum
stances incontinence would occur with unconsciousness of any cause. There 
was no evidence that the attack was hysterical and under narcosis during which 
the patient co-operated wen, the period of amnesia could not be penetrated. 
There seems no doubt that the man was profoundly unconscious and not merely 
amnesic. 

It seems possible that while some patients have an epileptic fit as a result 
of owrbreathing, some become unconscio_us through anoxia at an unusually 
low altitude--this usually applies particularly to those in the neighbourhood of 
20,000 feet or over, but cases have, been described earlier in which coma has 
supervened at 15,000 feet. It seems apparent that it is impossible to divide 
the psyt:hological from the physical factors in these cases, and that the physical 
factors are also intimately united to each other~ For instance, the epileptic fit 
depends as much upon an innate tendency to periodic unconsciousness as it 
does upon external factors such as acapnia and anoxia, while the initial. effect 
oi the emotion of fear upon the individual depends upon a host of vanables. · 
Of these, the degree of the affect, the conflict it axouses, the subject's predisJXlSi
tion to neurosis, the form that the neurosis may take, and the somatic changes 
which accompany it all seem important. Fmally the precipitating psycholo~cal 
causes depend for their effect upon their time relation to the basic psychologtcal 
disorder and upon many physical accompaniments in the environment. such 
as the height, temperature, degre~ of fatigue! or even time after the las~ meal 
at which an acute fear state anses.. It \'Iilli be seen therefore that m the 
assessment of this group of cases all the information derived from clinical 
examinations, psychiatric interview, physiolo~cal. investigation and executi~e 
report must be co-ordinated. Careful exammatlon of one aspect only will 
almos.t cf'rtainly yield negative results. 
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(c) ,rtm with hysteria 
A period of hystericalbe~our with amnesia while :flying is more likely 

to appear in relatively inexpe~enced members of aircrew. Half the present 
cases of hysteria were under trapning at the time of the attack. In attributing 
amnesia to hysteria not only m~st there be no adequate physical cause for the 
amnesia, but there should be ~vidence of hysterical features in the patient's 
background and an adequate l cause for the hysterical reaction ; since by 
definition hysteria is a " condiltion in which mental and physical symptoms 
not of organic origin are produced and maintained by motives never fully 
conscious, directed at some r~al or fancied gain to be derived from such 
symptoms.'' (Medical Resea~ch Council War Memorandum No. 4 1941.) 
Furthermore the amnesia in most cases should be readily recoveraqle under 
hypnosis, although failure to , recover the amnesic period does not preclude 
hysteria. Lack of evidence makes diagnosis difficult but it is likely that in the 
light of experience the diagnosis of hysteria in past cases of this sort could be 
reviewed with advantage. The hysterical attack may occur at any height, 
though it is often at relatively low altitudes, seven of the ten cases occurred in 
pilots, and fear was presentjat the time of the attack in all the cases. An 
undoubted example of the ~yndrome in a man under training is shown in 
Case 15 (page 275) where aJJ hysterical attack occurred in a timid pilot under 
training. The simple hyste~· al reaction described in this man is analogous to 
the cases of hysterical amn ia described among Army personneJ by Sargant 
and Slater {1941). In these en the stuporose or amnesic period was thought 
to have arisen as a mea s' of escape from the .dangerous environment. 
At the other, end of the scale is the experienced pilot who has an attack of 
hysterical amnesia on operations, in order to escape from the memory of an 
unpleasant situation, often complicated by the knowledge that he cannot 
stand up to his fear. This mechanism seems to have operated in Case 42 
(page 277). 

(d) Fear with panic. 

When a state of panic arises, in the air or on the ground, the subject is 
likely to have amnesia for the episod,e .. This may either be an hysterical amnesia 
or loss of recall, which extends beyond the short period of panic, or it may be 
an amnesia caused by loss of attention, for the man may be so totally preoccupied 
with his panic that he does not register any of the changes in his environment, 
so that he had nothing to remember except the indefinite confusion of the panic. 
Whichever mechanism is in force a panic state may simulate other disorders, 
particularly epilepsy, and it is often overlaid by hysteria. This was so in Case 17 
(page 276) where there were repeated attacks caused by panic. In this case, 
where a grossly unsuitable man had three attacks of pain on operational flights, 
the amnesia for the attacks was probably based upon a failure of attention 
resulting from the panic, but overlaying it was a very superficial desire to 
forget the dishonourable episodes, leading to a shallow or perhaps simulated 
amn,esia. 

11. 81llllil18.l'Y and conclusions 

A hundred consecutive cases of flying personnel who have become 
unconscious, confused or amnesic while flying have been investigated. They 
were unselected and came from all kinds of duty, but three quarters of the 
patients had the attack while on operations. 

A neurosis was recognised in 57 per cent while epilepsy was recognised in 
23 per cent and suspected in another 9 per cent (32 per cent in all). True 
oxygen lack :was the cause in only 4 per cent, and other causes were oxygen 



273 

lack with ~rsonal su~ceptibility (4 per ce~t), cardiovascular changes (4 per cent), 
au~al :vertigo, blacking out at low ' g , barotrauma, and carbon monoxide 
po1So~mg. ~n some cases the syndrome was a rnixed one, a neurosis being 
associated With epilepsy or cardiovascular instability~ 

' ' 

By far the most common primacy Ca.use of impainnent of consciousness in 
th~ air was a neurosis, .usually an anxiety state, and the most frequent cause of 
this was fear. This gave rise to impainnent of consciousness or. recall in ·the 
following ways :-

(1) By causing an epileptic fit in a predisposed person, either directly in 
response to emotion, so-called reflex epilepsy, or by indirect 
methods. Evidence is presented that the most frequent indirect 
method is by the emotional hyperventilation which may accompany 
fear, leading to a great fall in the blood carbon dioxide content, 
and the onset of a fit. · 

(2) By causing hyperventilation at altitude, which in appropriate con
ditions will result in anoxia, and acapnia, leading to a state of 
impaired consciousness without a fit. In some cases it seems that 
this can occur even while the subject is receiving oxygen. 

(3) By producing an hysterical state of stupor or amnesia. 
(4) By causing panic during which the subject is unable to appreciate 

events and so is amnesic. 
(5) By producing secondary caraiovascular inefficiency which may cause 

syncope or blacking out at low 'g '. 
The important part played by fear in these syndromes is. illustrated by 

the high proportion of them that occur on operational flying, particularly night 
bombing, as well as by the subjects' introspective accounts. 

An epileptic fit is probably responsible in a third of the cases. There may 
()I may not be a previous history of fits. The story of epilepsy in the pilot of 
a single-seater aircraft differs from that in aircrew, since the only fighter pilots 
who survive are those with short attacks. The epileptic attack may be without 
apparent cause, may be associated with an anxiety state as above, or may 
be symtomatic of other disorders. 

. Syncope due to cardiovascular instability is rare unless it is a symptom of 
a neurosis. It may be induced by posture, slight alterations in • g ', or the severe 
aural pain caused by barotrauma. 

Aural vertigo may cause confusion, which is much more evident when it 
interrupts skilled performance in the air than it is on the gro.und. Aural pain 
due to barotrauma may cause unconsciousness. 

Oxygen lack is uncommon, although it is frequently incriminate~ falsely. 
There is usually technical confirmation of its presence. Some subJects lose 
consciousness with anoxia at unexpectedly low altitude, but there seem to be 
()ther contributory causes in these cases. 

Carbon tnonoxitle poisoning is rare but presents a characteristic picture. 
It is difficult in many cases to establish 1jle exact ~auses of. iJ?Pairu:ent of 

-consciousness while flying, because of the lack of avallabl~ chmcal ev1dence. 
If only a single cause is sought the diagn?sis is. even more ~tfficult, for most ~f 
the cases present a complicated picture m wh1ch a neurosis caused by fea; 1s 
primary while impairment of consciousness results from secondary phystcal 
causes. 

The correct diagnosis of the case of unconscious~ess or a.t?nesia while 
flying depends more often upon study of the whole patient than 1t does upon 
detailed investigation of one aspect of the problem. 
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Addendum 
Summary of a, report to th Director-General ot Medical Services, Royal Air 
Force, upon the use of e electro-encephalogram ill rejecting potential 

epilepti among air crew under training 
In about half the ca es in this series diagnosed as epileptic, the E.E.G. 

showed characteristic c nges. Thls corresponds with the finding in an 
unselected series of epile ics in the service of larval attacks in 27 per cent, and 
less distinctive paroxys al outbursts in 29 per cent. In a population without 
clinical evidence of epilepsy larvaL attacks are absent and other paroxysmal 
outbursts present in 0·8 per cent. If every subject with a paroxysmal outburst 
is considered to be a potential epileptic, rejection of 1 in 100 trainees by E.E.G. 
might elimnate half the potential epileptics. 

One E.E.G. unit (one instrument, a trained technician and a clerK:) could 
examine 20 or 25 men a day (maximqm of 500 a month), so that, supposing 
the monthly intake to be 8,000 personnel, about 15 E.E.G. would be needed. 
About 5 per cent (400) of all records would have to be scrutinised by an expert 
each month to select 1 per cent to be finally classified elipeptic. The result of 
such a scheme would be the rejection by each E.E.G. team of one or two men 
per week or a total of about 1,000 trainees per annum. The view is held that 
in the present circumstances the practical results would not make such an 
enterprise worth while. ' 
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Cooper, E. L. &: Sinclair, A. 

Christie, R. V. . .. 
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APPENDIX: CASE REPORTS 

Case 2: ~usceptibiJity to o:xygeft l4ck (19,000 fut).-A Flight Engineer, aged 24, with 
23 operational hours, felt a little queer and. drowsy at 15,000 feet and became 
unconscious at 16,000 feet. He was receiving an adequate oxygen supply, but had 
not been over 14,000 feet before. Afterwards he had a sore ear due to the aircraft 
descending while he was unconscious. He had had no previous faints or fits, and his 
past record was good. No physical abnormality was found except that his blood 
pressure was 150/85, and he had a whit8 count of 57,000 with a normal differential. 
He was considered psychiatrically normal. The E.E.G. was normal. At the R.A.F. 
Institute of Aviation Medicine he was taken to 15,000 feet and removed from oxygen. 
After 5 minutes he wa.1> very cyanosed and ha.d considerable muscular twitching in 
the limbs. After lO minutes he became faint, his pulse rose from SO to 96, oxygen 
was restored and the twitA::hing slowly subsided. Anoxia meter readings on another 
occasion showed that at 15,000 feet his blood oxygen saturatiou. was considerably 
lower than the normal average. -It was considered that the oxygen supply in the 
aircn.ft must have beeu. faulty, but that the patient was unusually sensitive to oxygen 
lack. No spectroscopic abnormalities were found in his blood to account for this 
sensitivity. 
Case 7 : B"ief epileptic aUacks i11 " fightef' pilot.-Atl. experienced commissioned 
pilot, aged 24, lost consciousness four times while ll.ying a Spitfire. (i) At ll,OOQ feet 
he suddenly felt dizzy and light-headed, and was confused for a few moments. He 
thought this was due to oxygen and then had a similar brief attack. After this 
all was well. (ii) Six monthll later, at 3,000 feet, he started to do a. roll. The next 
he knew the plane was diving towards the sea and he managed to pull out a few feet 
above the water, blaclring himself out in doing so. He think<i he was • out • for 10 
to 15 seconds. (iii) Three month.~ later he was ll.ying straight a.nd level at 1,500 feet 
and then found himself at 5,000 feet. The plane was trimmed to climb and he 
thinks he was unconscious for 3i to 4 minutes. He ha.d no warning or seo.sation of 
an attack, but just knows that he had climbed 3,500 feet without being aware of it. 
(iv) Next day, at 300 feet under low clouds, trimmed nose high, he agaio. found himself 
at 5,000 feet without being able to account for how he arrived there. He judged 
be was • out • for five minutes. He :then landed and for the first time reported the 
attacks. 

There were no symptoms between the brief :periods of unconsciousness. His past 
and familv histories were normal and full climcal examination was normal. The 
E.E.G. was quite abnormal. It showed rhythmic 9-a-si:'Cond waves in outbursts in 
the frontal lobe : rhythmic 6-a-second waves in outbursts in the parietal lobe ; 
and outbursts of irregular fast activity which on one occasion developed into rhythmic 
monophasic waves of 9 a second. It was thought that these changes represented 
a constitutional type of abnormality, almost certainly epileptic. 
Case 8: Susceplibility to oxygen lack (12,000 feet).-An air gunner with 120 total 
and 38 operational hours. fclt dizzy and faint at 12,000 feet sitting in his turret on 
the way to Berlin. He was fo11nd in a semi-consciout. conditi<)ll, recovered five 
minutes after having been given oxygen on the rest couch, but was slightly confused 
for 45 minutes afterwards. He was wea.ring a well-fitting mask at the time, but his 
-economiser was found to be defective and no oxygen bad reached h_im even wi~ ~e 
supply turned to 30,000 feet. He remained perfectly well after thts, no psychtatnc 
-cause was found, his past and family histnry were good, he deniod fits or faints 
and he was keen to ret11rn to operational flying. Physical exa.minatioo. showed no 
defect and he was takell to 20,000 feet in a. decompression chamber without oxygen 
satisfactorily. The E.E.G. was normal. 
Case 15: Hysterica-l .aack in a tiMid pilot •nkl' ,~,.,i~.-A_n LA.C., pilot uft, 
aged 25, with only 3i houn' dying in Tiger Moths at a Grad1~ E.F.T.S.. had a 
syncopal 'attack • while flying. At 2,500 feet wbeu. tlying straight and level the 
machine went into a steep turn, the pupil did not corr~ and ~ found ~lumped 
down ill the cockpit unconscious. Tho instructor landed Ul a few mmutes, lifted_ the 
pupil still unconscious out of the ai.n:raft. He came round on the way to the thght 
hut and was pale, breathless and shaking, with a rapid pulse. He had been a farm 
worker who had alway!! lived on his farm. had not playoo games and bad always 
been very careful of his health. When interviewed be said that when dylllg he got a 
pain in his chest, became breathless and felt literally like a full ~ut of wate~. He 
also got a pain in the left testicle-he had bad a successful ~non tor vancocele 
sometime previously. These symptoms becamo wol'$6 each tune be went up _and 
.c;ulminated in tremiJling and palpitation, ending _in the attack o~ amnes~.a.. Smce 
starting flying he had become more anxious, particularly about h1~ hea_lth, had lost 
his appetite, became sleepless, and bad night~ tha~.~e ~as killing his mstructo:; 
He s.a.id " fiying is uot so simple as l had thought and at as taking a lot ou~ o! me, 
anti ultimately admitted inteDSO fear. Ho fclt ho did uot waat to go on if at was 
going ~o injure his health. 
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Case 17: ·Repeated amnesic attacks due to panic.-A pilot, aged 22, had flown 340 
hours and began operating in· Bostons, and was sent for an E. E.G. with a diagnosis 
of epilepsy. On ,his first sortie he crash-landed his aircraft very badly on a small 
emergency landing ground, although the weather was clear and as he was in radio
communication he could have made base easily. His behaviour was inexplicable1 
but he had an amnesia for the whole episode. On his second he suddenly broke for
mation over the target. He side-slipped and woul¢1. have hit his leader had the other 
aircraft not taken violent evasive actjon. He then dropped his bombs at random 
and made for home alone, in daylight. before the squadron. He was lucky to make 
base, but did not remember the episode. On his third sortie going out to the target 
he made a series of incredibly foolish technical mistakes, among which was keeping 
his engines on full boost so that they overheated and eventually caught fire. He, 
therefore, turned for home, jettisoned his bombs, but left his bomb doors open all 
the way back, made the coast and made a forced landing in th'e first field he saw 
without any selection or preparation, although he could have landed at one of the 
South Coast stations. He made the crash landing with his flaps up and his wheels 
down. He had an amnesia for all this. He was sent for an E.E.G. with a diagnosis of 
epilepsy. 

On examination. Physical examination, including the E.E.G., was normal, 
After a few minutes' questioning it transpired that he was quite terrified on opera
tions, was sure he would kill himself and his crew, and felt he could not go on. He 
admitted he had lost his head on each occasion, and was able with persuasion to 
give an account of what had taken place. On each occasion he had an uncontrollable 
urge to make for 'England, and as soon as he had done so to land at the earliest 
possible moment. He described how his increasing fear became so intense that in 
his terror he was confused and quite unable to thin~ coherently or to act in a rational 
and ordered manner. His flying discipline broke down completely and gave way 
to blind panic. He had always been a timid unstable man, who had panicked at 
examinations and who should never have been accepted as a pilot. 
Case 23 : An air gunner, aged 20, was making his first operational sbrtie, the target 
being Berlin. Over the target he was heard to go on and on firing his g1.1ns, and on 
being questioned over the intercomm. gave no reply. He was found unconscious and 
• struggling ' in the turret, and was carried to the rest couch. He did not regain 
consciousness for 20 minutes. The attack of unconsciousness took place at 15,000 
feet, and the subject was on oxygen, the apparatus being found satisfactory. There 
was no history of fits or faints in the patient or his family, and a psychiatrist who 
saw him shortly afterwards did not think the attack hysterical. The E.E.G. was 
quite abnormal. There were occasional waves of 3, 6 and 7 a second in all leads. 
They were widely distributed and represented a constitutional abnormality which 
may well be related to epilepsy. Decompression to 25,000 feet for 3 minutes resulted 
in involuntary twitching of the hands, but 15 minutes at 15,000 feet without oxygen 
were without effect. ·· ' 
Case 39 : Unconsciousness caused by fear in a timid air gunner.-A sergeant air 
gunner, aged 22, had flown 60 hours and started operations in Lancasters. His 
first two operational trips we're to Duisberg and Berlin. Things were • lively over · 
the target ' and the activity, including sights of aircraft being coned, took his breath 
away. He slept badly and thought about it all a great deal and the next day was 
preoccupied with fear. Before the next trip to Berlin he had a headache and felt 
sick, he reported to th~ medical officer but was sent on the raid. Take-off was 
postponed for two hours, which upset him still further. After half-an-hour in the 
air, at 5,000 feet, he was sitting in the turret and felt hot and ill, sweat was pouring 
off his face and he was trembling all over. He felt dizzy and faint, told the pilot 
he was not feeling too good, remembers the reply of • O.K.' and then remembers 
finding himself on the rest couch with two of the crew giving him oxygen. Wht>n 
he'came round he was unable to remember 45 minutes, but he said be wa.c1 dizzy, 
things seemed hazy, and he was still hot and sweating, but was better when they 
landed .at base three-quarters-of-an-hour afterwards. He was told that he had failed 
to reply to furtMr questions and was found unconscious. He confessed that opera
tions had caused him intense fear, that his experiences on his first Berlin raid had 
affected him greatly, and that heavy casualties on the station had contributed. He 
was sleeping badly, had· a poor appetite, felt depressed, wretched and run down 
and had headaches. He had always been an anxious worrier, easily depressed, and 
previously was a professional dance-band drummer. His father is an established 
neurotic and was so anxious about the patient that he 'phoned him each day to 
know if he had been on ops. His mother is ' highly strung ' and worries more than 
the patient. 

On examination.-His asthenic, colourless appearance bespoke his peacetill).e 
vocation, but he was also anxious, depressed and restless, picking his nails. He had a 
tremor of the fingers but otherwise the examination, including E.E.G., was normal. 
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Case 42: Hysterical amn?sia \'n ~n ell(perie.nced pilot.-A Polish pilot officer with 
1,000 fiymg hours was flymg a Sp1tii.re on his first sweep at 22,000 feet. The flight 
<:?mmand.er reported ." over France he came into collision with the plane next to 
h~, c::ausmg subs~ntial damage to it. He then turned east and went in the opposite 
d!I'ection to the fiight. When called on the radio he did not answer so I followed him 
and suce.eeded in ~~bing him not far from the Belgian frontier' after 30 miles. I 
passed him and he ]Omed me. We came home and landed. He fiew satisfactorily in 
formati~n." A few days previously he had had a collision in fiying with no amnesia. 
l'~e J?atient remembered nothing in the 10 minutes between the collision and seeing 
h1s fi1ght commander: He had had no fits or faints, and except that he tended to 
f~rmate tf!O closely hiS conduct had been.satisfactory. Because of language difficulty 
h1~ past hiStory was not obtained in detail. He said the amnesia was due to oxygen 
~allure, and llfth~ugh ~his ca!'-llot be excluded the technical reports did not support 
It. All ~xammal;ions, mcludmg E.E.G., were normal. Hypnosis was not used, but 
the patient admitted to great fear and tension on his first operational trip. It is 
thought he collided through an error of judgment, because of his fear, panicked and 
then had an hysterical amnesia for his lapse. 

Case 48:. A faint associated with severe aural pain.-A sergeant navigator with 600 
hours' flymg had never had any previous trouble with ears or sinuses. He had a cold 
and developed acute pain in the ears while diving at high speed. The pain was 
excruciating, and he felt sick and fainted, slumping forward on to his table. He 
came round in about 2 to 3 minutes when the plal)ce was level. He still had severe 
pain in the ears. Eustachian insuilation was carried out a week after this episode, 
but air entry was unsatisfactory on both sides. In all other respects he was normal, 
physically and mentally, and his past record was excellent. In particular his cardio
vascular system was normal. Three weeks later descent in a chamber from 15,000 
feet at 7,000 feet per minute produced no symptoms. 

Case 54 : Susceptibility to Oll(ygen lack (13,000 feet).-An air gunner, aged 22, with 
50 operational hours, felt confused and sick on the way to Germany. This increased • 
and he did not reply over the intercomm. at 13,000 feet, but fell out of the turret 
when the doors were opened and was found to be stuporose and unable to walk. 
He was wearing a mask, but through an error of the pilot he had received no oxygen. · 
Although the rest of the crew alsp had no oxygen they were unaffected. He recovered 
with oxygen, but his behaviour is not recorded and he had a 'bad frontal headache 
and nausea afterwards. He was very fatigued at the time, having operated on two 
of the preceding three nights and having spent the whole of the last on a railway 
station, so that it was his fourth night without sleep. He had previously been to 
16,000 feet without oxygen with no ill effects. On examination, the only abnormality 
was a high blood pressure, the systolic being consistently 150, and diastolic 92 to 
100. The E. E.G. was normal. He went back to operations and did several trips over 
the Alps on oxygen without symptoms. 
Case 58: Susceptibility to oll(ygen lack (16,000 feet).-A flight sergeant pilot, aged 24, 
with 500 hours' total and 1 00 operational, was going to Bremen on the thirteenth sortie 
of a tour· which had contained some hazardous experiences. He thought he was 
getting no oxygen for he could not hear, feel or taste it, and at 16,000 feet he fell 
forward over the controls, and the navigator found him stuporose. The wireless 
operator flew the aircraft to 6,000 feet for 10 minutes and then the patient took 
over, brought it home and made a good landing. The rear gunner had become 
unconscious in similar circumstances the previous night, and it transpired that th~re 
was some suspicion that both he and the patient had been subje<::ted to relatiye 
anoxia due to inadequate flow imposed by technical faults. No physu;:al or psychia
tric abnormality was found and he was anxious to return to operations, although 
he preferred day bombing to night, and was probably more aff~ted _by som~ very 
unpleasant experiences on his tour than he was prepared to admtt. ~IS past h!S~ory 
was satisfactory. He volunteered, however, that he had been breathtng very ral;lidly 
after reaching 6,000 feet. Subsequently full investigation at .the R.A.F. Institute 
of Aviation Medicine at 15,000 feet without oxygen and With strenuous hyper· 
ventilation failed to show any abnormality. 
Case 62 : Fear with conscious hypef'IJentilation.-An air gu!lner, aged 20, had done 
40 operational hours in Wellingtons. He felt apprehenSIVe and unwell the d.ay 
before take-off for his seventh sortie. He thought he would try to go ~ugh With 
the trip, but after about two hours' flying, at 16,000 f~t.. he was sweating .freely 
and said he was breathing rapidly. Ho had a pressing feehng 1n t~e chest, expenenced 
air hunger, asked for more oxygen and a little later lost consciousness. A member 
of the crew tried to rouse him without success, the plane came down to 1~,000 feet 
and he regained consciousness after 5 minutes. The oxygen s.upply was sa~ac~ry. 
He had fainted twice on a railway station 4 months previously. Exant~nations, 
including decompression tests with and without oxygen, and E. E.G .• were all normal. 
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Case 64: Unconsciousness causeJ by fear in a timid pilot.-A sergeant pilot. aged 22, 
had done 7 operational sorties in Halifaxes. He vomited before beginning his eighth 
sortie, and after 20 minutes, at 1,500 feet, he began to sweat and felt faint. He had 
a feeling of unreality and his whole attention became so fixed upon his instruments 
that they irresistably absorbed all his interest. Then his eyesight became blurred. 
he felt drowsy and was aware that he was falling forwards over the control column, 
but he could not prevent himself from doing so, although he wa~ aware that this was 
wrong, and wanted to shout to warn the others. The next thmg he knew was the 
bomb aimer pulling him back from off the stick and taking control of the aircraft. 
In a few moments he pulled himself'together and brought the plane saiely back 

·to base. When half-way along the runway and when his ~ockpit drill was complete, 
he again slumped over the control column in the same way as before, but as the 
brakes were already on the plane stopped. He then recovered and was able to leave 
the aircraft without help. He was seen immediately afterwards by the Medical 
Officer, who could find no evidence of any physical abnormality. 

During his operational tour he bad bad a succession of unpleasant experiences.: 
On the second sortie the aircraft got out of control in _very rough weather, for it 
stalled when climbing with a full bomb load of 6,000 pounds of H.E. and incendiaries 
and spun from 2,500 to 1,000 feet, but he just managed to correct it and level out 
at 300 feet. Structural damage to the aircraft was so great that it was later written 
off. He lost all desire to fly after this and on the fifth trip when he was shot up and 
came back from Munich on two good engines he was unable to jettison his bombs 
and lost height steadily until they were re\eased over the sea. On three other occa
sions he had to change aircraft immediately before take-off because of mechanical 
failure. All this resulted in a train of symptoms and he became moody, was irritable 
and unsociable and fatigued, could not concentrate, and although he slept well, did 
not benefit by it. T:wo nights before the amnesic attack he had been somnambulant 
for the first time. He said "the job has been getting me down." 

He had always been intense and obsessional and inclined to worry. He had 
previously been an art student, his work ' took a lot out of him • and he had become 
haggard and had lost weight before joining the R.A.F. · He was an only child, his 
father being eccentric, moody and unstable, but there was no personal or family 
history of fits or faints. All physical investigations, including the E.E.G., we@ 
negative. , 
Case 66: Fear causing an epileptic fit.-An air gunner. aged· 20, was on his tenth 
trip to Kiel an hour from base at 13,000 feet on oxygen, sitting beside the pilot. He 
felt tense, nervous and very afraid. His tongue was dry, he was,sweating, had 
palpitations and then had a feeling of suffocation and could not get his breath. He 
then developed a pain in the chest ' over the heart ' of a g.ipping, cramp-like 
quality. The sweating increased, he began trembling violently and his hands 
would not stay still .. The captain saw he was blue and the patient told him he did not 
feel so well. He then lost consciousness and recovered on the rest couch 25 minutes 
later. During this time he had ' a twitching type of convulsion mostly in the legs. 
He frothed at the mouth and dribbled sal'iva.' When the patient regained conscious
ness he felt tired and had a headache and the aircraft was returning to base. Ten 
minutes after landing the Medical Officer could find no abnormal physical signs. 

Too subject had experienced great fear in his previous trips, in one of which 
the aircraft was blown on to its back by a near _miss, while in another they were 
caught in a cone. of searc'\ilights. He vomited all night after these episodes. When 
:flak or searchlights came close it was his.habit to cover his eyes with his hands 
and he felt so acutely afraid that he used to bury his head in his knees if he were 
alone. · 

P1evious kistcwy.-When the engine cut and the aircraft suddenly dived during 
air tiring practice in a battle, he had previously had a similar pain in the chest, and 
had fallen. to the floor unconscious for five minutes. He told no one about this. 
He had had similar attacks ever since childhood. They occurred every 2 to 3 months, 
from 12 to 17 years of age. They always followed a fright, for instance, when a train 
he was in nearly collided with another, when a train whistle went ofi near him, and 
when floggE"d at school. They always began with gradually increasing pain in the 
chest, he fen flown and hurt himself, but had never been incontinent. When excited 
he ~ometimes got the pain without unconsciousness. He worked in a munitions 
factory before enlistment, aud had been a <tuiet, solitary individual who lacked 

• aggression. His mother also had attacks in which she suddenly started up from her 
chair, fell to the ground, had clonic movements. and went blue. His 12 sibling$ 
had no attacks. 

It~vestigaticms.-Full clinical examination was normal and the E.E.G. did not 
show any epileptic disturbance. Executive reports showed him a keen and reliable 
gunner, and his attitud~ to his duty and to his disability was above reproach. 
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Questioning under pentotb.a.l Da.I'COSis recovered little of note but it is important 
that the amnesia was not penetrated. • • 

Decompression in a chamber gave interesting results. He was taken to 15 000 
feet ~ith and without oxygen. When breathing oxygen from a mask his respiration 
rate mc~eased spo~taneously ~m 14 to 40 a minute during 15 minutes at 15,000 feet. 
It remamed at thiS level until he was asked to start 2 minutes' voluntary hyper
ventilation, when it rea.ched 52 a minute. During this time the pulse rate rose from 
1~2 resting to 120 per minute. !Uthough ~ked repeat~IY. to stop deep breathing he 
dtd not, and appeared unconsctous of domg so. Venblatton continued at about 50 
a minute for 10 minutes. Alter 8 minutes he complained of pain in the chest similar 
to that iu. h:iS attacks. ~ s3;mple of venous blood was taken but when the' subject 
saw the syrmge the respttat10n rate rose from 44 per minute to over 100 a minute 
for about 30 secCYnds. After a further minute his legs began to twitch. He was 
take~ off oxygen, br~the.d a sample i~to a Dougla~ bag and the experiment was 
terminated. The respll'ation ha.d remamed at 48 wtthout the mask. The patient 
ha.d been unduly apprehensive throughout in spite of explanation, and said that 
towards ~ end of th~ experiment he had !elt ~ and dizzy and ha.d a pain in 
the chest, ]ust as he dtd before the attack tn the attcraft. There was no evidence 
«tetany. Results supplied by S/Ldc. Goldie were as follows: Anoxia meter readings 
showed a normal fall in blood oxygen saturation to 85 per cent. on air at 10.000 feet. 
At 15,000 teet at rest on oxygen, during forced and during spontaneous hyper
ventilation the sa.turation remained at a normal level (92 to 95 pel" cent.) The blood 
C01 content at ground level was 53·2 volumes per cent, and at height during 
spontaneous overbreathing it was 47·4 volumes per cent, a fall of nearly 6 volumes 
per cent. The CO. output was 358 ccs. per minute at N.T.P., and the ventilation 
rate at 15,000 feet was 25 litres per minute B.T.P. (about five times the average 
normal), IUs expired air containing 3•22 per cent C01 and 17•7 oxygen. 

Ol.se 67: lfHpaimtetd of CQ'Itsciou:sn~ss of c!ll'diova.mitaY origin.-A Flying Officer 
Instructor with 1,400 flying hours, of which 100 had been on operations on Spitfires, 
had begun for 10 months to experience attacks in the air in which he suddenly felt 
dizzy, weak and confused, his vision became blurred, and he felt hot and sweated. 
He would open the window to put his head out and soon be all right. He had never 
aeto:ally let the plane get out of control. and did not report sick till he bad had three. 
Such an attack had occurred two years previously, and he had had four similar turns 
on the ground. In one he felt faint in a crowded bar and went out and sat on the 
steps. Another occurred after a dentist bad been cleaning his teeth without inflicting 
pain. On rising from the chair he felt faint. In aU these attacks he first felt hot and 
giddy and • swimming,' then weak, was said to go white, sweated and then felt cold. 
He did not a.ctually lose consciousness in these attacks. His past history and family 
background were above reproa.ch. 

<m exmninatioH.-There was no evidence of neurosis and physical examination 
was satisfactory, except that to e1rercise his cardiovascular tolerance was poor and 
his blood pressure was persistently around 140/75. At the R.A.F.lnstitute of A viat~on 
Medicine his resistance to centrifugal force was below average. Decompresston 
to 10,000 and 20.000 feet without oxygen ou. two occasions showed no abn~nna.l 
responses. The Coilsulta.nt i.n Medicine thonght that his cardio~u~ effiCJency 
was poor, but it improved after a course of graduated exer&~ses wtth gam~s, 
followed by leave. It was considered that his attacks were due to lowered tardio
vascular efficiency resulting from a !Dwered standard of healtb. He was returned 
to full .tiying and has beeu. well for six. months. 

Case 69 : Confusi011 complicating aural verligo.-A sergeant pilot had flown 270 hours 
under t:ra.ining, and has had six attacks of vertigo while ilyin~. In. these ~e has a 
sudden sensation that he is falling backwards and to the left while fiytng straight an_d 
Jevel. Be feels giddy and ha.s to concentrate oa his instrumen~ to ma~e sure of his 
position. He has to concentrate because of a feeiing of oonfu~on which he calls a 
"semi-blackout" in which he "nearly passes out," e~ ~oes ~k for. a 
moment bnt he does not lose consciousness. T~ weeks before the .tntervtew, wh1le 
tying~ Oxford at 700 feet. he had the usual sudden onset of rotation backwards 
and to the left, a.nd bad to OODCe!ltrate on the instruments. Even so he lost. 500 feet, 
having gone into a steep dive to the left. He bad ~mila.r attacks on the ground 
befot·e entry in which he suddenly had vertigo, objects went round. he had to 
support himself and tholijtht he might lose oonsciousness. The attac~ we:e suffi
ciently severe and frequent for him to declare them oa entry. Ex:ammation was 
normal, except that there was symmetrical sJ.il?ht dea.fness ol. a mid~ ear type. 
1'b.ere was no inco-ordination. atuia, Rom.bergt$111 or nystagmus. ~ Ill usual, he 
was normal between the attacks. 
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Case 72: Hyperoentilation syndrome without admitted fear.-A West Indian sergeant 
, pilot aged 25., who had flown 50 operational ho:E in Spitfires, reported sick because 

he h~d had a series of attacks while flying (the a cks were all the same), and began 
about 15 minutes after take-off upon a convoy p trol or a sweep, at about 1,000 feet 
straight and level, with dizziness, a feeling of welikness, and then a'fainting, confused 
sensation. His vision then went misty and he ;had tingling of the extremities. He 
had to turn back to base and the symptoms \Viould subside on landing. He said he 
was perfectly happy flying a Spitfire over the sea, and that fear was not present and 
he never lost consciousness, although the symptoms lasted for up to 10 to 15 minutes. 
There was no carpo-pedal spasm. He had discovered that the attacks were associated 
with wearing a mask, and that when he did so his breathing was rapid and shallow, 
like panting. He had come to associate the symptoms with this, and as his .breathing 
was normal without a mask when not using the microph~e he kept the mask on 
his chin. 

The sergeant had a good past and family history and an excellent service 
record ; he Seemed well adjusted to his duties and very keen to continue on 
operations, saying that even if the attacks persisted, so long as he knew they were 
not serious he was quite prepared to carry on. Physical examination, including 
E. E.G., showed no abnormality. Two minutes quiet over breathing produced vertigo, 
a light-beaded feeling, blurring of vision and tingling of the fingers, and the subject 
volunteered that the symptoms were the same as he experienced in the aircraft. He 
returned to flying, was subsequently posted with his squadron, but was finally re
moved 'with a diagnosis of anxiety state. 

' 
Case 74: Unconsciousness complicating a fear state at high altitude.-A sergeant 
bomb aimer who had flown 200 hours, which included three operational trips, was 
an unusually anxious and timid man, apt to become depressed and considered to be 
severely predisposed to neurosis. His third sortie was abandoned because of icing 
and low visibility, but over base his aircraft collided with another and in the resulting 
crash the pilot was killed, and the navigator air-gunner injured, but the patient 
only had bruises. The crash, and particularly the pilot's death, worried him greatly, 
and next day he felt tired and sick and did not sleep the next night. He was given 
three week's sick leave, but was unable to occupy himself, for he ' just wanted to 
stay around,' and when he started flying again was continually afraid of a collision 
and was terrified of flying at night or in cloud .. 

. Two months after the collision, when fiying in a Stirling in a day cross country 
at 17,000 feet in the front turret, using oxygen, he felt very nervous, had a headache, 
was sweating and his hands were ' freezing on to everything.' He then found 
himself at 10,000 feet on the bomb aimer's bed to which he had been carried, receiving 
attention, and was told that he had switched on the intercomm., had left it on 
and was found unconscious. No convulsive movements were seen, he did not hurt 
himself or bite his tongue, bui he had passed urine during the attack, which lasted 
for 15 to 20 minutes, but his bladder was very full before it. 

On questioning afterwards he admitted great fear," I was trying to map read, 
but all the time I gripp!!d the pad tightly, hardly daring to look down to earth. When 
ice coated the outside of the turret I was cold and very unhappy, I felt panicky." 
An attempt was made by Wing Commander J. H. Hunt to obtain further information 
under pentothal about the period of amnesia, but although the patient co-operated 
well and gave a candid account of his fear and his wretched siat~ before and after the 
attack, he was unable to recover any of the period of amnesia, and he did not 
remember having been incontinent. Physical examination, including electro
encephalography, was quite normal. 

Case 81: Fear with tetany.-A pilot u/t, aged 20, was having difficulty with instru
ment fiying at night for he did not like it, and had to concentrate on the instruments 
constantly, until his' nerves would go to bits.' He has bad five attacks while flying, 
all after 2 to 3 hours of instrument fiying, in which his arms first feel stiff, and his 
hands become stuck to the controls as if he were h'lld from the elbows down. He 
cannot let go, as his hands will not relax, his movements become more difficult, the 
instruments move about and go blurred, so that he cannot read them, an~ he calls 
for help. He is unaware of any change in respiration. In the last attack he slumped 
in the seat as if exhausted, the Wellington stalled, and the bomb aimer, in wrenching 

' his hands off the controls to take over, found that the pilot's hands were stiff. The 
patient later recovered and landed the aircraft. The attacks never occurred in day 
flying and he had never fainted previously. When examined he had an anxiety state 
with depression, and was having nightmares about night fiying. Physical examina
tion was normal, but after 4 minutes' moderate hyperventilation tetany appeared 
and Chvostek's sign was positive. 
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Case 88: EpileP_tic atta;;ks in an.air-gunnet'.-An air-gunner, aged 21, with 751lying 
hours, was stationed m the nud-upper turret of a Lancaster on an Operational 
Training Unit practice flight at 5,000 feet, without oxygen. He did not answer over 
the intercomm. twice ani was found motionless in the turret. He did not respond to 
questioning, was helped out, and then professed himself quite well. It was estimated 
that he had not answered, for 15 minutes, but no more information is available. 
A few days later, at 20,000 feet, again on a practice flight, wearing a type G mask on 
full oxygen, he suddenly felt himself floating away as if he were outside the aircraft' 
supported by air. He called the captain, he thinks unintelligibly, and was found · 
rigid in his turret. He was unconscious for 15 to 20 minutes, and was next aware 
of being given tea. For 18 months he had had attacks of forgetfulness on the ground, 
when his mind would suddenly go blank. Characteristically, he would walk straight 
past a iriend with a vacant expression, turning back in embarrassment when his 
mind became clear, or would go to post a letter and walk past the post bolt without 
knowing he had done so. He had had no fits or faints before, but had been an 
unstable, nervous boy. P'..is mother had fits in which she suddenl}• fell to the ground -
for a few moments. The only physical abnormality was seen in the E.E.G. which, 
among other abnormal features of a constitutional type, showed a larval epileptic 
attack and so' confirmed the diagnosis of epilepsy. 

Case 100: A Flying Officer Instructor at Elementary Flying Trai.nil'!g School, with 
1,000 hours tlying in under 2 years, had been showing evidence of increasing fatigue 
for 9 months. This began by his feeling mentally and physically tired and by his 
sleeping while in the mess. He would be wom out at the end of an instructional 
flight, and felt so tired that he was finding it quite difficult to walk to the flight hut. 
The symptoms became worse and he was seen to be losing weight, looking haggard 
and very tired. Five months previously he was given 8 days' leave with great benefit. 
He went back to his duties instructing for 5 hours every day, and his symptoms 
rapidly returned and became worse. After three months he felt quite exhausted 

. • mentally and physically.' He said he was" wom out." He was anxious, emotional, 
irritable, sleepless and having nightmares. He had lost two stones in weight. He . 
began to find that his vision became blurred, and things went grey as he was 
doing a ' flip off the top. • Each time he did this it became worse, until he was actually 
blacking out but not losing consciousness. He had previously performed this 
manoeuvre hundreds of times with ease. He did not report this, but happened to 
be taken on a test flight, and while repeating the manoeuvre with the Chief Flying 
Instructor he lost consciousness, the aircraft stalled and went into a spin which he 
corrected. He was taken off flying. Shortly afterwards, at home, he caused himself 
pain by knocking his knee against a table and fainted for the first time in his life. 
His wife witnessed the attack, which had all the characteristics of syncope as he was 
white, pulseless, sweating and cold. The attack lasted for a few seconds. He was 
removed from flying and sent on a course of ground instruction, but found himself 
unable to stand the pace, and in consequence had three short periods of hysterical 
amnesia. His past history showed him to have been conscientious and easily worri~. 
One of his brothers is similar, the other excitable and unstable. There was no family 
history of faints or fit&. 
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CHAPTER XXI 

TBE PSYCHOLOGICAL ASPECTS OF AmsiCKNESS 
. . by . ' 

·.Air Vice-Marshal Sir Charpes P. Symonds, K.B.E,., C.B., M.D .• F.R.C.P., and 

Wing Commander Denis J. Williams, D1~c., M.D., F.R.C.P. 

· F RPC report 593, SepMmber, 1944 

Introduction 
The object of this investigation was to determine to what extent and in 

what ways psychological disorder might be a factor responsible for the cessation 
of flying duties owing to airsickness in the Royal Air Force: 

1. 

2. 

(a) 

Material 
One-hundred-and-twenty men were personally examined by the two investi

gators, each independently interviewing 60 cases. Owing to the present disposition 
of training units it was not practicable to obtain a representative sample of airsick 
eliminees from all stages of training. The cases were drawn from : 

(a) Grading Schools, Radio Schools, Air Gunnery Schools, the Air Wavigation 
and Bombing School, and Advanced F1ying Units (Pilot and Observer) 
within convenient travelling range. 

(b) The Operational Training Units, Finishing Schools and_ Heavy Conversion 
Units of Bomber Command. 

The geographical limits referred to under {a) happened to include all the Observer 
Advanced Flying Units, but excluded 8 out of a total of 29 Pilot Advanced Flying 
Units. From these 8 units, however, there was only one case of suspension for 
airsickness during the period under review. The sample, therefore, was fairly 
:representative of aircrew personnel under training in this country. It must be 
remembered, however, that the early and intermediate stages of training for pilots, 
navigators and air bombers are conducted overseas. Instructions for reference of 
cases were issued by the P.M.Os. of the commands concerned. These were 
that during a specifted period all men who were to be withdrawn lrom fiying 
training on account of airsickness should be referred to the investigators as 
soon as this decision had been reached. The cases were to include all aircrew who 
had not yet received their brevets, and who would consequently be disposed of by 
the executive, as well as all others who were to be referred as soon as a request 
had been made for the necessary medical board. The man was to bring a sealed 
envelope containing a report by the unit medical officer, including a record of 
airsickness and any treatment given for it at that station ; any previous record. of 
airsickness contained in Form 48 or other document ; and a report written by the 
commanding officer upon the man's general efficiency and behaviour, referring 
especially to his attitude to his fiying duties. 

Method 
Each individual was interviewed privately for one hour by one or other' of the 

investigators. Before being questioned he was told that the purpose of the enquiry 
was to obtain information about airsickness which might be of value to others, and 
that we were especially interested in any relationship which might exist between 
the kind of airsickness experienced and the kind of man who experienced the air
sickness. The man was then informed that no report would be sent to the unit or 
medical board, the information received being used for research purposes only 
without reference to his name. lt was assumed for purposes of the interview that the 
man's fiying career had probably ended. The history was then taken under the 
following headings :-

History 'of airsickness 
(i) The symptoms usually experienced when the man was airsick, including the 

first symptom, and subsequent course, and the frequency and degree of 
· incapacity when airsickness occurred. In addition to nausea and vomiting, 

the following symptoms were enquired for if the subject did not mention 
them spontaneously-headache, giddiness and mental slowness. 
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(ii) The time after take-off or after the occurrence of unfav~~able conditions 
at which the first symptoms of airsickness were usually experienced. 

(iii) The nature and duration of any symptoms experienced after landing. 
(iv) A record of each phase of the man's flying experience (pre-flying training. 

Grading School, Air Observer School, Advanced Flying Unit, Operational 
Training Unit) including the number of hours and trips flown ; the type 
of aircraft ; the percentage of trips on which he vomited ; the percentage 
of trips on which he felt quite comfortable; any tendency to a diminishing 
liability to airsickness on the course ; and whether, on each phase of his 
flying training, the man had reported airsickness to the medical officer 
(either of his own accord 01:' because he was ordered or advised to do so) 
and if he did not report it, why not. A note of any treatment the man had 
received fo1 airsickness and of the effects of such treatment. 

(v) Whether any of the following cause~ had in the man's experience contributed 
to the airsickness :

Rough weather. 
Aerobatics, evasive a.ction or other violent movements. 
The type of aircraft. 
His position in the aircraft. 
The duration of the flight. 

· Tbe temperature in the aircraft. 
The Bmell in the aircraft. 
The effect of other occupants of the aircraft vomiting. 
Anxiety or apprehension. 
Any other causes. 

History of motion sickness 
Full details were taken of symptoms caused by the motion of sea.. car, 'bus. 

train, tram, swings, roundabouts, at any time in life, including adaptation with age. 

(c) Psychiatric history and assessment of predisposition to psycholOgical disorder 
on a 4-point scale 

. (d) 

(e) 

3. 

This was obtained and recorded by methods already described in Chapter X 
(Symonds and Wllliams, 1944). In the course of the interview evidence was collected 
for deciding whether or not the ,JI).an was at the time suffering from a neurosis. 

Attitude towards flying 
This part of the history comprised the man's motives for volunteering tor 

ftying ; his psychological reactions to flying experience and especially to any 
mishaps, and to his airsickness ; his reaction to the prospect of being grounded : 
and his own wishes or plans for further employment in or out of tbe service, if 
grou11ded. ' 

, Assessment by commanding officer 
A ·copy of the Commanding Officer's report was filed with ea.eh ease record. 

Ana1rsis of material 
TABLE I 

Distribution in air crew categories of t~e 120 subjects suspende-d for airsickness. 

Percen t.a ge Category 
-------------~~~-1----
Navigator 
Air gunner 
Wireless operator· 
Engineer . . . . 
Air bomber 
Pilot 
P.N.B. 

... 

35·8 
25·0 
21•6 
7·5 
6·7 
2·5 
0·8 

The order in this table probably represents the relati~e airsicknes~ suspensio.n 
rates among aircrew under trainingin tbis countr~ s1~ce the subJects of .thlS 
enquiry were not otherwise selected. The extraordmarily l~w figure for pilots 
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deserves comment. The three pilots who were included in the 120 ~es were in 
fact all suffering from a neurosis at the time of interview so that there was no 
instance of a pilot suspended for uncomplicated airsickness in the present series. 
This important fact will be discussed later. 

(a) Flying hours 
The average hours flown before suspension was 116, but 37 of the subjects 

had completed less than 50 hours, 13 had flown more than 2po hours and 
3 more than 300 hours, while 5 had been on operations, two having completed 
an operational tour. 

(b) Symptomatology 
It is necessary to give some account of the symptoms recorded because it 

has been argued that certain variations in the symptom pattern of airsickness 
may themselves indicate a psychological basis. 

All the subjeyts experienced nausea, with its accompanying·s:Ymptoms of 
autonomic disturbance. The most common story was of the rapid onset of 
sweating with a feeling of warmth or of cold associated with nausea and leading 
to vomiting. In all except six cases it -<vas the rule for vomiting, when it 
occurred, to be repeated. 

There were other associated symptoms, of which the most notable was 
headache, which was mentioned in half the cases. It usually appeared before 
the vomiting and persisted after it had ceased, often until after landing. 
Occasionally it 'followed the vomiting and at times replaced it. Dizziness was 
a frequent complaint but cross-examination disclosed sensations which could 
be accepted as vertiginous in only about a quarter of the cases. Less frequently, 
a sensation of slowing of mental processes was experienced. 

In 100 of the 120, when symptoms occurred they persisted co~tinuously 
during the trip, but in the other 20 though usually persisting to the end of the 
trip, they were intermittent. In these cases there was increasing nausea leading · 
to 'vomiting, total or almost total relief for a few minutes, and then a recurrence 
of the symptoms, each bout having the same general character as the preceding, 
except that vomiting was ultimately t;eplaced by retching. In every instance 
except two the symptoms persisted continuously or intermittently right up to 
the time of landing. One of the men whose symptoms would abate had 
a disabling neurosis with mild airsickness, and in the other nau.Sea and ot her 
symptoms W?uld always persist to the end of the trip unless he vomited: This 
means that m the 120 men suspended for airsickness there was virtually no 
evidence of adaptation to the motior. of the aircraft during the trip once 
airsickness had started. _ • . 

!J1 th~ subje.cts .except _two coi?plained of persistence of symptom_s after 
landtng which vaned m seventy and m duration. The following table gives an 
impression of the maximum length of time for which symptoms were experienced 
on the ground :-

TABLE ii 

Duration of symptoms 

No symptoms at all 
Lasting an hour or less .• 
Lasting from 1 to 6 hours .. 
Lasting until after a night's sleep 
Lasting for a day .or more •. 

No. 

2 
38 
42 
14 
24 

Percentage 

1·7 
32 
35 
12 
20 
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The symptoms ranged from persistent nausea, headache, giddiness, lassitude, ' 
w_eakness an~ a faint feeling, to complaint of slight anorexia or abdominal 
disco';Dfort With hunger. There was a close direct relationship between the 
seventy of the symptoms in the air and their severity and persistence on landing. 
A few ~en had symptoms for. only a few minutes after landing, others were 
soon relieved after a meal, while many of the others with more persistent 
symptoms found that lying down and resting was most helpful. A common 
story was that of gradually decreasing symptoms until going to bec,l, with 
complete freedom next morning. The group of ~ubjects who had had symptoms 
persisting for more than a day were interesting. Such unusual persistence 
often followed a particularly· distressing trip but there were other cases in 
which the cumulative effect of repeated flights was mainly responsible. Thus 
several men said· that their symptoms after landing were more intense and 
persistent after two trips in one day than after a single trip, others described 
the cumulative effect of a busy period of flying. The following is an example :-

Case 88 : A sergeant, aged 30, a fiight engineer with 83 hours flying, was referred 
from an H.C.U., his symptoms being giddiness, which was increased when sitting 
in the 2nd pilot's seat by turning his head to look at the instrument panel, nausea, 
sweating and repeated vomiting. Towardlil the end of a long trip he came ata.xic 
in his movements and his thought was slowed. He had vomited on 90 per cent of 
his trips. His spontaneous account of his symptoms after landing was as follows : 
" On getting out of the aircraft I am very giddy and the worst feature is the 
uncertainty of knowing where my feet are going. My mind is so that if people are 
talking to me I have to think to get the gist of what they are saying. There is severe 
headache with an ache behind the eyes and soreness on the top of my head if I comb 
my hair. I get some relief from this by lying down and taking aspirin. I have no 
appetite and am liable to be sick if I eat. My stomach feels on the work." The 
maximal duration of such symptoJps he estimated at three to four days from the 
following experience: From the time he first started dying he had only once had 

• more than 48 hours between tlights. This was during a period of 7 days leave, and 
he did not feel really well until the fourth day. Up till that time he had felt per· 
sistently ill since his first tlight. On returning from leave he did a 5-hour circuit and 
landing detail in very calm conditions and was quite comfortable. The next day he 
was on· a similar detail under comparable conditions and was all right for S hours,· 
after which he had airsickness for the remaining one-and-a-half hours, and took 
one-and-a-half hours to recover after landing. Next day, on a similar trip under 
rather less favourable conditions, it began after 1 hour and continued for the rest 
of the trip. From this time onwards he felt persistently ill (maximum interval 
between trips 48 hours). When seen 3 days after his last trip he felt well except for 
anorexia and an ache behind the eyes which he had previously noted as the la~t 
symptoms to disappear. He was a very stable man with no evidence of neurOSlS 
or neurotic predisposition and his morale was good. He liked flying and had s~o~ 
notable persistence in carrying on with it. There was a history of his always vomiting 
on scenic railways and switchbacks since childhood; he had not been on the sea, 
and was not sick in cars or trains. , 

Our observations have convinced us that there is no intensity or 
persistence of symptoms on the ground which is not compatible with airsickness 
uncomplicated by any other physical or psychological disorder. 

The degree of incapacity resulting from the airsickness w~ judge~ fro~ 
the man's own statements aiid from the executive reports. The mcapactty did 
not, for purposes of assessment, include the period when the man was distra~ted 
by actually vomiting. In two-thirds of the cases the man had at some tune 
in his flying career be.m so incapable in the air that be had been unable to attend 
to his Juties. Inefficiency short of total incapacity was described by the man 
or his colleagues b nearly every case (94 per cent). I~ may, therefore, ~ 
assumed from this sample of cases that before a man 1s suspended for atr· 
sickness by present standards his disability has made him seriously inefficient 
in his duties. 

The frequency with which airsickness is experienced can only be determined 
in retrospect and then as a rule only from the ~~n's uns~pported statement, 
for unfortunately no course to course record of amnckness 1s kept. It may well 

(?tl642) 
K 
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·be that the man's story is inaccurate even when he is genuinely attempting to 
give a true account of his ~ondition.. The freque~cy varies in the cour~e with 
weather conditions, and With the kmd of exerctse and the type of arrcraft. 
A rough indication of the frequency of airsickness at the time of suspension is 
given by the following table :- · 

TABLE III 

Frequency of airsickness at the time of suspension 

Percentage of trips in which 
vomiting occurred on last 

course before suspension 

0-24 
25-49 
50 .. 74 
75-99 

100 

Percentage of 
cases 

(Total120) 

6 
7 

21 
43 
24 

Thi::! tal:>le shows that two~thirds of the suspended men vomited on the great 
111ajority of their later trips, and reference to the notes shows that in most 
instances symptoms were present on many of the trips in which vomiting did 
not occur .. This comment upon the frequency of airsickness in a course leads 
to .;;<;>nsideration of the degree of adaptation during the course. It has been 
shown that in aircrew suspended for, airsickness, adaptation does not occur 
during a trip. In 20 (17 per cent) some adaptation to airsickness was recognised 
quring at least one course of instruction in the man's flying career. By this it 
i$ :weant that the occu.rrence of nausea or vomiting was less frequent at the end 
<ll. th~ cour~e th~n at the beginning. In the remaining 100 cases {83 per cent) 
the sickness continued throughout the course without variation except in 
relation tQ adverse conditions. Adaptation dun'ng the flying career was, of 
c9urse, ]lot met in any <;ase. since it was failure of adaptation which led to the 
man'$ 'Ultimate suspension. In several cases there was progressive failure of 
adaptation with increasing experience as in the Jollowing case :-

Case 104: ,P,. pilot officer, air gunner, aged 21, with 230 flying hours, was referred 
from ~,~-n O.T.U. where ~e was instJ;ucting. His symptoms were continuous nausea 
and ret'eated vomiting throughout the trip. After a bad trip he took 24 hours to 
recover. The maiD. factor was evasive action. With progressive experience he was 
more frequently affected, the time o.f onset was shorter, vomiting gave him less 
:relief, inca,padty was therefore greater, and the duration of symptoms after landing 
was longer. At his A.6.S. he vomited on a third of.the trips (only those with evasive 
action) and at the O.T.U. on 20 per cent. He then went to a Lancas.ter squadron 
and dicl 2<3 o~rationa.. his. tour being prematurely ended because of airsickness 
wl<Uch o~y tT/ou'bl.ed hil\1 severely wh•m th~r~ wa& evaaive action. On his fust 4 
trips with aX\ average pilot b..e vomited on 2 : in the next 12 with a. pilot whose usual 
habit was to fly straight and level he vomited on 4 : on the last 2 trips with a.. pilot 
w.ho weav~~ m.QSJ; ot th.~ tiae he vomited frequently and was: disabled. After his 
tour he wd two fi~hteo a,ffil,ia11iQll. l;ietails at an O.T.U.. M instructor and vomited 
on both.. :tie w(l.!!, thel;'efolie, given 3 months' rest from flying, bu,t on resuming, 
after 3 trips of stra~ght and level flying without airsickness, he did 9 trips involving 
evasive action aoo was iincapadtated on all, vomitil'lg on 8·. He was not improved 
by treatm~lilt.. 'Ih.Cl.'e was no history of motion sickness until after his increased 
liability t.o. airskkn.e$s, wh.en he found toot t~ ~eWe. railwilly upset hi.l.'l!l. There was 
no evidence of ne.u·rotic :predis.position. His attitude towards flying a.s judged from 
the interview, an.d from the executi/ve report was fl:awless. No. reason could be 
discovelrecr for. his progPessive failure of adaptation except that he had developed 
a, condjtjoned respolllSe so that eventually" even. the smell of a kite running up will 

, give me that sick feeling, even when I'm passing one and not going to fly." 

Special caUS$S for tbe disability were. sought, as has been described (Method, 
p~g~. 282). In some o~ the more severe cases, the man was invariably sick 
~We airborne~ vomiting occ.urred while. the aircraft was flying straight and 
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level in calm weather, and he said that he was always so sick that he did not 
know any factor ~hi~h ?id, or could, make him worse. The aggravating factors 
mos~ frequ~ntly mcnmmated were :-bmnpy weather, in 82 per cent of cases; 
evas1ve actu:~n, particularly during fighter affiliation exercises, and aerobatics 
of any sort, m 70 per cent ; and the length of time exposed to motion, that is 
unusually long trips, in 53 per cent. The following fadors were also mentioned : 
the smell of the aircraft-petrol) coolant and hydraulic fluids; warmth; the 
tYP: of aircraft.: the position in the aircr~t, particularly of the rear gunner, 
nav1gator or wrreless operator who may s1t sideways, and the bomb aimer 
lying flat in the nose ; and apprehension either of danger or of failure to complete 
the task. One or more of the factors other than rough weather and .violent 
manoeuvres were blamed by almos~ three-quarters of the subjects. 

The time of onset of airsickness in a trip depends in most instances, of course, 
upon whether any of the special aggravating factors are present during the 
trip, and upon their intensity at the time. The usual interval after take-off 
at which symptoms commenced was 20 minutes to an hour. Those. (12 per cent) 
who persistently noticed symptoms early, within 5 or 10 minutes of take-off, 
were nearly all men with severe, incapacitating airsickness and they all had 
a previous history of motion sickness, usually of exceptional degree. Symptoms 
may also occur, however, as a result of association without any motion, for two 
men who had been persistently airsick ultimately became mildly nauseated as 
soon as they entered the aircraft, and before it was airborne. In neither case 
was there any evidence of neurosis, neurotic predisposition or defective morale. 
This anticipatory reaction, though dependent upon factors which may be 
described as psychological, we regard not as a neurosis but as a conditioned 
response. It is, of course, well recognised as a complication of seasickness. · 

The men with a variable or late onset of nausea in the air were all sick in 
response to specific conditions, which have- already been described. They 
remained well until the special cause, usually evasive action or bumpy conditions, 
operated. 

(c) Psychiatric assessment 
As already explained two questions were considered in every case-whether 

the man was suffering from a neurosis and whether lie showed any predisposition 
to neurosis. In order to obtain as much consistency as possible in answering 
these two questions, criteria were discussed before the material was analysed. 
and it was agreed that a neurosis should be defined as an illness characterised 
by the mental or bodily symptoms of an affective disorder-anxiety . or 
depression ; hysteria ; or an obsessive compulsive neurosis. These symptoms 
might be independent of the airsickness, they might cause or contribute to it, 
or might develop as a result of the airsickness. Whatever part they might 
play in the total symptom picture they must constitute disability additional to 
airsickness in order to be called neurosis. Predisposition, to neurosis was 
assessed as nil, slight, moderate or severe on the basis of previous studies 
(Symond.c; and Williams, 1944). This assessment was, of course, quite 
independent of the diagnosis of neurosis. Whether a man is suffering from 
a neurosis, airsickness or a broken leg one may: enquire whether there is evidence 
from his past history of a neurotic constitution. The concept of the neurotic 
constitution used by us in this and previqus reports closely resembles that 
admirably described by Slater (1943) with the important exception t~at we 
have given especial weight to factors which have been shoW!!- by Gillespie 
(1942) and others to indicate the probability of neurotic breakdo""!l un~~r t~e 
particular stress of tlying duties. The assessment of severe predispos1bon 1s 
equivalent to a clinical impression of sufficient probability of breakdown to 
have justified rejection at entry by an Aviation Candidates Medical Board. 

(76642) Ell 
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Ne'arosis 
Evidence of a neurosis was found in 9 subjects-7·5 per cent of the total. 

There were 6 men with an anxiety . neurosis, 2 with hysteriC\, and 1 with 
anxiety and hysteria. In one of the cases of anxiety neurosis .the symptotrui 
though they had been ascribed by the Medical Officer to airsickness were in 
fact symptomatic of neurosis. . 

Case 37: An L.A.C. pjlot under training, aged 24, was referred from an E.F.T.S. 
with 42 flying hours. He had always been nervous of heights, had been under medical 
care for four months at the age of 15 on account of depression and feelings of un
reality, with a subsequent liability to.milder episodes of the same kind of illness, and 
up to the age of 18 had a phobia of eating in public places. His training began in 
the U.S.A., but he was failed after 7 hours probably because he was nervous. In this 
country he was given a second chance and passed through a Grading School. He 
was nervous of spinning but got oyer it. At his Elementary Flying Training School 
in South Africa after 3 hours' flying he became run down and depressed, was given 
sick leave and failed to finish the course, but returned to this country. Here he again 
commenced Elementary Flying Training School training, but in any new !nanoeuvre 
which tested his confidence developed severe anxiety with gripping in the stomach 
and nausea. These sensations he described as quite different from those of true air
sickness which he had twice experienced in rough weather. 

The distinction between true airsickness defined as a species of motion sickness 
and the visceral accompaniments of an anxiety state is, we believe, quite clear 
and will be considered further in the discussion. 

In the other 8 cases tl;te,re was evidence of neurotic disability in addition to 
true airsickness of some degree. In some of them the neurosis was judged to 
have contributed to the airsickness by weakening the capacity for adaptation 
to motion. The following case was the most striking example :-

Case 49: A sergeant wireless operator/air gunner, aged 22, with 200 flying hours 
was referred from an Operational Training Unit with symptoms of nausea an hour 
after take-off continuing through the trip with recurrent vomiting. He felt ill for 
3 hours after landing. He had never suffered from airsickness at any stage of his 
training, but shortly after joining his squadron was involved in a crash in which 
4 of the crew were killed and he had a head injury with amnesia for 1 hour. On 
recovering his senses he helped to drag from the wreckage a badly injured comrade 
who afterwards died. Following this experience he continued flying but developed 
anxiety symptoms, and also experienced airsickness on every trip. There was no 
history of motion ~ickness or of neurotic predisposition. His ,morale was good. 

In this case the development of an anxiety neurosis resulting from a severe 
psychological trauma led directly to a loss of adaptation to the motion of the 
aircraft with consequent disabling airsickness. In another instance (Case 84) 

• an anxiety neurosis arising from domestic causes resulted in a considerable 
aggravation of a mild degree of airsickness and was further complicated by 
a hysterical reaction. 

Case 84 : A flying officer, pilot, aged 24, with 1,225 hours, mostly as staff pilot, waa 
referred from an Advanced Flying Uni~, where he was under training. Until recently 
he had been quite comfortable on more than 75 per cent of flights, though he was 
airsick in usually rough weather and in aerobatics. After hearing that his mother 
in Canada, to whom he was very devoted, had cancer, he became worried and sleep.. 
less, and after this was nauseated on every trip with occasional vomiting. He tried 
to get a compassionate home posting and failed. He hoped to get invalided home 
for airsickness and had an exaggerated idea of his disability. In this case a slight 
liability to airsickness was aggravated by domestic anxiety, and provided the bam 
for a hysterical reaction. There was no evidence of neurotic predisposition. Morale 
was rated as indifferent. 

There were three cases in which airsickness was associated with an anxiety 
neurosis arising from failure to achieve confidence in the air, and in each case 
the neurosis was considered to have aggravated the airsickness. The most 
characteristic example was the following. , 

Case 15: An A.C.2 wireless operator, aged 19, with 5 hours' flying in the A.T.C. and 
7 hours in the service, was referred from a Radio School. His symptoms were nausea. 
sweating and abdominal discomfort beginning haH an hour after take-off, followed 
by headache and ra>eated vomiting, the symptoms persisting till he landed, and 
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afterwards for an hour. He had vomited on every trip except one. There was a 
past history of motion sickness on 'buses, cars and trains up to the time of the 
interview. He admitted constant fear in the air, imagining all kinds of catastrophes 
!Wd making plans for baling· out. On the ground he counted the hours to his next 
trip, dreamed of fiying and crashes, was easily startled and had become depressed 
and unsociable. At the interview he was tremulous, tense and pale. His father had 
a neurosis and he himself had always been timid, anxious, unaggressive and liable to 
depression. Predisposition to neurosis was assessed as severe. He confessed that 
any manoeuvre in the air which increased his fear accelerated the onset of airsickness. 
His parents had exerted pressure upon him to withdraw from flying duties, and his 
attitude had been influenced by this. Morale was assessed as indifferent. 

· In two cases symptoms which bore the imprint of true airsickness, With 
little vomiting, and probably little physical disability were complicated by 
the development of hysteria, probably motivated by the desire to evade flying 
duties. The following is an example :- · 

Case 101: A sergeant pilot, aged 22, with 220 hours, was referred from an A.F.U. 
His symptoms were giddiness (" as if you had been spinning yourself around "), 
and nausea persisting throughout the trip with only occasional vomiting. Nausea and 
anorexia might persist for 3 hours after landing. He stated that he had been quite 
comfortable on about 25 per cent of trips. At the Advanced Flying Unit from which 
he was referred he had been nauseated on all of 10 trips but had not vomited. There 
was a history of motion sickness in cars and roundabouts. When 18 he had been 
under medical care because he was depressed and run down when working overtime 
and attending night school, and he was easily hurt if people said he was not doing 
his share. He had reported sick several times for dyspepsia which was investigated 
with negative results. During the interview he protested that he was not fit to 
fly-" Either cure my stomach or let me get out of the Service." The executive report 
recorded that he had been nervous in training (though the patient denied this). His 
Commanding Officer had formed the opinion that he was trying to evade dying 
duties, His behaviour during the interview was histrionic and the case was regarded 
as one of true airsickness of moderate degree with hysterical exaggeration. There 
was no evidence of neurotic predisposition. Morale was assessed as ba.d. 

In the remaining case the neurosis developed after an infection and it was 
difficult to decide' whether the physical or the psychological factor had been 
more important in increasing the liability to airsickness. . 

Case 63: A sergeant W.Op.fA.G., aged 26, with 60 hours' flying, was referred fr?m 
an 0. T. U. His symptoms were persistent nausea and headache with recurrent vomi~ 
beginning after an hour and a half in the air, and continuing throughout the tt1p. 
Symptoms persisted for as long as 3 hours after landing. He vomited ~nee at :Wire~ 
School, not at all at Air Gunnery School and once at Advanced Flymg Urut, ~mg 
nauseated without vomiting on about 20 per cent of trips. Then ~e was ~lllltted 
to hospital with persistent fever, and subsequently had a succesSlon ~f boils. On 
returning to duty he was easily fcttig'(led, irritable, depressed and anx1ous,. and on 
starting to fly again he vomited with severe incapacity on 60 per cent of.trips .. He 
reacted to this with a sense of inferiority and frustration which mcreased his a.nxlety. 
There was no evidence of neurotic predisposition or of motion sickness. His morale 
was good. · ' 

In .none of the other 111 cases could any evidence be found of neurosis as we 
have defined it. 
(e) 

Grade of 
predisposition 

Severe 
Moderate 
Slight 
Nil 

Total 

(76642) 

Predisposition to neurosis 
TABLE IV 

Assessment of predisposition to neurosis 

No. of subjects 

Observer 1 Observer 2 Total 

5 4 9 
8 7 15 

14 13- 27 
33 36 69 

60 ~ 60 120 

Percentage 
of total 

7·5 
12·5 
22·5 
57·5 

100·0 

---
ld 
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Thus 42·5 per cent of the subjects were thought to show some evidence of 
predisposition, and in 7 ·5 per cent it was considered sufficient to have warranted 
rejection at entry. The main value of these figures is that they can be compared 
with those obtained for other aircrew who were not eliminated for airsickness 
and who had been assessed in a similar way. It has been stated under Method, 
paragraph 2, that the standard of assessment conformed as closely as possible 
to that adopted in the Harrogate Experiment (Symonds and Williams, 1944) of 
which both the observers had intimate knowledge. 

The results of that experiment are comparable in that :....a. 
(i) The standards of assessment were as far as possible the same. 

(ii) The subjects had all reached A.F.U. so that the average flying 
experience was mucll the same-about 120 hours, 

(iii) The subjects differed-medically from the subjects of the present 
investigation only in that they had not been suspended for air
sickness. 

An important difference was that all the subjects of the Harrogate Experiment 
were pilots, who by natural selection were virtually excluded from this survey. 

· A comparison of the results of 'these two enquiries, and of a similar enquiry 
into tour-expired pilots follows in Table V. This table shows that the number 

·not considered in any way predisposed in the airsick group falls midway between 
that of the pilots before A.F.U. and after operations. 

TABLE V 
Assessment of predisposition to neurosis 

Percentage of total 

Healthy pilots continuing 

Grade of Present fiying 

predisposition airsick 
Before elim:inees After 

Advanced operations 
F1ying Unit 

Severe .. .. .. 7·5 2 0·6 
Moderate .. .. .. . . 12·5 10 1·5 
Slight .. .. .. .. 22·5 46 26·0 
Nil I 57·5 42 72·0 .. .. .. . . 

Total subjects .. .. 120 1,009 335 

There is, however, a significant greater number of severely predisposed 
subjects in the present series of airsick eliminees than in the pilots continuing 
Advanced Flying Unit training. The likelihood of this difference being due to 
chance is less than 1 in 100 (P < 0·01X2- == 87). It will be profitable to examine 
the severely predisposed subjects in closer detail. 

(f) Airsick subjects who were severely predisposed 
Of the 9 severely predisposed subjects 3 were suffering from a neurosis at 

the time of examination. One of these (Case 37, page 288) was judged not to be 
suffering from true airsickness at all, and in the two others anxiety symptoms 
in the air, arising from fear of flying, were considered to have contributed in 
an important degree to the causation of true airsickness. 

In 4 of the remaining severely predisposed it was considered that although 
there was no evidence of neurosis the neurotic predisposition had contributed 
to the disability. It did this in one or both of two ways, by lowering the 
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threshold. fc~.r airsickness (3 cases) and b :· weakening the man's capacity to 
endure ws1ckness (4 cases). Examples of the first mechanism are the 
followirig :-

I 
Case 60 : A sergeant air gunner, aged 20, wtth 50 flying hours, was referred frotll 
a Conversion Unit. His sytnptoms were con.:nuous and persistent nausea witb. 
occasional vomiting occurring on 50 per cent <)~trips at A.G.S. and O.T.U., and 
on all his 9 trips at the Conversion Unit. Sytnptom.li. oersisted for I hour after landing. 
There was a history of Illation sickness on trains and swings. Two near relatives 
had been under medical care for psychological illness : he had always been shy and 
timid, lacked aggressiveness, was over-concerned with his health, before examinations 
used to feel tense and nauseated so that he failed to do himself justice and had a 
special fear of heights. He volunteered for air crew hoping to be a pilot, because he 
felt it was the best job he could do in the war and that he might at last be a success 
in life. He thought he would be able to overcome his fear of heights, but found 
himself unable to attain any sense of security in the air and would feel nauseated 
with fear before entering the aircraft. Nevertheless, he carried on and did not report 
sick until ordered to do so by his captain at the Conversion Unit. He frankly ad
mitted his fear pf flying, but denied any fear of operations though admitting he bad 
no wish to light the enemy. Rather than do a ground job in the R.A.F. he preferred 
the hope of working in a. coal mine, where he would, he thought, be making a more 
active contribution to the war effort. The impression he gave was of being straight
forward and sincere. Morale was assessed as good, though the executive bad 
judged it to be bad. 

Case 116: A Canadian sergeant air gunner, aged 21, with 75 flying hours, was 
referred from an O.T.U. His sytnptoms were nausea and recurrent vomiting con
tinuing throughout the trip. At the B. and G.S. he vomited on all his 19 trips, wa.a 
told to report sick, but subsequently concealed his sickness. At the O.T.U. he 
vomited on more than 75 per cent of the trips, ·and was nauseated on the others. 
The onset of nausea was usually 5 minutes after take-off, but on his last two trips 
occurred while going down the runway. He was ordered to report sick by his captain. 
After a single trip he recovered in 3 hours, but after flying on two or three con· 
secutive days he felt limp and had no appetite for three days, and during this period 
would have waves of nausea, unrelated to food, time of day or other factors. There 
was a previous history of motion sickness in cars, trams and trains. His father was 
an unstable alcoholic who deserted the family, and he was over-attached to his 
mother. As a boy he always thought that he was physically inferior to others, and 
that he felt pain more easily so that he avoided fights and was bullied in consequence. 
He had obsessional tendencies which interfered with his efficiency. At the age of 
18 when working in a factory he became fatigued and anxious, and had attacks in 
which he felt faint and sick, for which he was under medical care but not off work. 
During his illness he became fastidious about his food. If he ate food which he 
disliked he would immediately vomit, and the sight of distasteful food gave hiill 
nausea. This habit continued. He was in a reserved occupation, but volunteered 
for aircrew duties from excellent motives. He was not nervous in the air and did 

• not want to be- grounded. Neurotic predisposition was rated as severe, ~d was 
considered to have contributed to the airsickness in a specific way by lowenng the 
threshold f6r nausea and vomiting. Morale was assessed as good. 

An example of th~ second mechanism, where a man's psychologica 
immaturity, liability to depression, and lack of persistence handicapped him 
in his ability to endure is the following :-

Case 98: A serge.ant air gunner, aged 22~ with 13~ flying h~u.rs, was referred from 
a H.C.U. His sytnptoms were nausea Wlth occas10nal vomt~mg whenever he. was 
exposed to rough weather or evasive action. Following a bad tr1p, sytnptoms p~r.nsted 
for an hour after landing. At A.G.S. he was nauseated on 10. per cent of tnps and 
vomited only once: at Q.T.U. he vomited on 15 per cent of tTtps and was nauseated 
on another 25 per cent. At H.C.U. he vomited on 25 per cent and was nauseated 
on another 12 per cent. There was a history of motion .sickness on long bus 
journeys and on swings. His father and brother were both h~ble to moods o~ de
pression. He had clerical jobs after scho~ bl:lt.eventually obtamed a scholarship at 
a School of Dramatic Art and earned his livmg as an actor, but he lacked self
contidcnce and occasionally suffered from stage fright. He was .liable to moods 
of depression iu any uncongenial environ~ent, and on one occasiOn had become 
sleepless, irritable and unsociable for a penod of several ~ays .. After a mo.o~ ?f thiS 
kind he would usually become elated for a day or two. HIS mo~vation for J?mmg. an 
air crew was sound but after entering the Service he was homcstck .. At the mtervtcw 
he gave the impression of being narcissistic and immature, and 1t was constdered 
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that be was making the most of his ::lptoms, and that his keenness for flying was 
feigned. His morale, therefore, /as rated as indifferent, though the executive 
reported it good. ) . 

Two examples of severely ~edisP,dsed men. rem~. ~ these two cases there 
was no evide;nce of neuro~IS. ~ the pre~poslti?n did not a:ppear to have 
contributed e1ther to the arrs1~ess or the mcapaCity to endure 1t. 

Case 1: A pilot officer naVIgator, aged 29, with 137 flying hours, was referred from 
an A.F.U. lEs sympto~ were persistent and continuous nausea and headache 
with or without vomiting. He had vomited on more than 50 per c:ent of trips and 
had been free from symptoms on very few. After a bad trip symptoms persisted 
for the rest of the d:f.y. There was no history of motion sickness. His father was 
psychotic. He himself had never played any team games, his only interests being 
art and music ; he was scared of water and therefore did not learn to swim, he 
avoided fights, seldom left home, made few friends and was still a nail biter. He 
appeared to have made a commendable effort to persist despite his disability, and 
to be genuinely regretful at being taken off flying .. His morale was rated good. 
Case 26 : A sergeant wireless operator, aged 20, with 16 flying hours, was referred 
from a Radio School. His symptoms were continuous nausea followed by headache, 
and occasional vomiting on 11 out of 15 trips. Symptoms pe~ted after landing 
for 1 hour. There was a history of motion sickness on the sea, buses and swings. 
A maternal aunt suffered from psychological illness. He was sensitive at school and 
did not like being shouted at ; was nervous of the dark and had a night-light till 
he was 12 ; swam but was too timid to dive ; was over-anxious about being late 
for engagements or missing the last 'bus back to camp ; was disturbed. by murder 
stories and was frightened of guns and thought it wrong to shoot animals. On the 
credit side he was sociable and joined tke A. T.C. because there were no clubs near 
his home. At the interview he gave the impression of psychological immaturity. 
He said that he was at first nervous of flying but after 6 hours got over this and liked 
it. He appeared genuinely anxious to continue his training despite the airsickness. 
His commanding officer stated : " Expresses a sincere hope that this sickness 
may be overcome as more experience is forthcoming. Somewhat nervous and 
highly strung but very definite in his desire to carry on and become fully qualified." 
Morale was rated good. 

It appears from Table V that there is no relationship between the presence 
of the milder degrees of predisposition to neurosis and the likelihood of suspension 
from flying training for airsickness. The position is that predisposition to 
neurosis if it is considered so severe as to have warranted ,rejection for flying 
training constitutes a disability to the airsick member of air crew by reason of:-

(i) Increasing the likelihood of superimposed neurosis. 
(ii) Lowering the threshold for airsickness. 

(iii) Undermining the man's ability to endure the airsickness. 
Less severe degrees of predisposition appear to play a relatively small part in 
the disability, as may be seen in Table VI. . 

TABLE VI 
Analysis of cases of airsickness wifr evidence of neurotic predisposition 

Predisposition 
Degree of predisposition 

contributed to Total 
Severe Moderate Slight 

A,. .'\irsickness .. .. .. .. 3 2 5 10 
B. Inability to endure airsickness .. 4 8 4 16 

Total in which predisposition contributed 
t:olor2 .. .. .. .. 7 10 9 26 

Predisposition did not contribute to 
1 or 2 .. .. .. . . . . 2 5 18 25 

This table shows that predisposition when relatively severe was usually 
considered to have contributed to the disability but that the slighter degrees 
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contributed much less often. Considering all the cases together there was 
about an even chance {26 to 25) that predisposition would be considered to 
have contributed to the ,Pisability. The likelihood of a neurosis was of course 
greatly increased by predisposition, since in the 9 cases with' neurosis 
predisposition was considered severe in 3 and slight in another 3. ' 

{g) Morale 
. The morale factor as a cause of suspension was considered in each case 
mdependently of neurosis or neurotic predisposition, a rough assessment being 
made in four grades-good, fair, indifferent and bad. The data for the assess
ment included the severity and frequency of the airsickness, the man's attitude 
towards flying ascertained as described in paragraph 2 and the executive report. 

Out of the total number 'of 120 cases morale was assessed as indifferent or· 
bad in 21. For purposes of comparison with the final judgment of the investi
gators the execqtive reports were assessed separately. (In 16 cases the executive 
report failed to provide adequate information for an assessment.) Analysis 
showed that in the judgment ,of the executive there were 25 cases of indifferent 
or bad morale. . : 

(h) Discrepancies between assessment of morale by the irivestigators and the 
· executive 

In the whole series there were 11 cases in which there was a difference of 
more than one grade of assessmeJ:?.t between the final judgment of the investi
gators and that of the executive. In 8 of these cases the executive assessment 
was indifferent or bad when the final judgment was fair or good, in the other 
3 cases the position was reversed, the executive report being fair or good when 
the final judgment was indifferent or bad. In the 8 cases in which the executive 
had in our opinion significantly underrated morale the main reason in 5 appeared 
to be failure to appreciate the severity of the airsickness. · This may be due to 
a variety of causes. The case may be one in which there is intense and 
persistent nausea with relatively little vomiting and the man has relatively 
little to show for his disability: the man Qlay have lost keenness for flying 
duties owing to the severity of his airsickness, and his lack of keenness have 
been recognised without recognition of its cause: or the late recognition of 
airsickness which has been present from the beginning but has not been reported 
(sometimes because it has been concealed) may have been taken as evidence of 
poor m.orale. In the other 3 cases the executive had failed to appreciate that 
the man's incapacity was due to neurotic predisposition and that considering 
his handicap he had tried his best. The following case summaries illustrate 
some of these points :-

Ca$e 33 : A sergeant wireless operator, aged 20, with 40 dying_ hours, was ref~ 
from an A.F.U. His symptoms were persistent nausea unrelieved; by OCC&Slonal 
vomiting and headache. Symptoms persis~ for 6 hours after lan~g. S:e stated 
that be had vomited on 80 per cent of all trips. The~ was no prevtous h1~i:<?ry of 
motion sickness nor any evidence of neurotic predispoSltion. H~ had been ongmally 
ordered to report sick by his instructor and had treat!llent ~thout ~netit. ~he 
executive report stressed his lack of keenness to. continue dymg, thea report tn· 
dicating indifferent morale. The investigators found .!llorale good. He was a _sta~le 
and sensible man with good motivation who had r~gbtly concluded that his &r· 

sickness was incapacitating. 

Ca$e 78 : A sergeant air gunner, aged 19, with 120 dying h<?~rs. was referred from. 
a H.C.U. His symptoms were persistent nausea and voiDlting_repeated_6 to 12 
times during the trip. Symptoms persisted for one hour after landmg. At hlS A.G.S. 
he vomited on 10 per cent of trips: at O.T.U., 50 per cent: at H.C.U., 80 per cent. 
He stated that at the O.T.U. he had concealed his airsickness and. bad no~ repo~ 
sick, hoping for improvement. At the H.C. U. he was told to report Slck by his capta.iD. 



There was a previous history of motion sickness in trams only. Phfii,cally and 
psychologically he was immature for his age, and rated on this account as having 
slight neurotic predisposition. His motivation for joining air crew was sound, and 
he appeared genuinely depressed in a rather childish way by his inability to carry 
on. The executive opinion was that ' he suffers from airsickness and intends to 
make the most of it as he is not keen to operate.' Morale, therefore, was in their 
judgment bad. In the judgment of the investigators it was fair. It was thought that 
his neurotic trait had contributed in some degree to his incapacity, and also to a 
false assessment of morale by the executive. 

In the last of these c~ses the underrating of morale by the executive was 
.considered to be partly due to their failure to appreciate neurotic predisposition 
as. a factor which impaired the man's capacity to endure airsickness. The 
distinction may appear to the layman a fine one but is none the less real. When 
it is a question whether airsickness can be endured without incapacity the man 
with a neurotic constitution may fail, hav#lg tried his hardest, when another 
more robust individual succeeds. Case 60 (page 291) provides another example. 
This man with severe neurotic predisposition had persisted with flying duties 
despite severe airsickness and continuous fear, and had eventually lost hope of 
succeeding and had become depressed. The executive report of his morale 
was bad, stating that he showed no enthusiasm whatever eith~r on the ground 
or in his keenness to fly. Their observations were correct but their 
interpretation, in our opinion, was wrong. 

In Case 37 (page 288), a man with severe neurotic predisposition and 
persistent fear of flying had made several attempts to carry on and had 
developed an anxiety neurosis which was related more to his fear of failure 
than concern for his own safety. The case was wrongly diagnosed as air
sickness. His morale was assessed by us a5 good. The executive, however, 
reported it as bad considering that he had the ability to fly but did not desire 
to do so. ,Again, the psychiatric interpretation differed from that of the 
executive owing to a fuller appreciation of what W<LS going on in the' man's 
mind. 

In the three cases in which the investigators judged that the executive 
had significantly overrated morale the psychiatric interview revealed features 
iD. the personality and in the man's attitude towards flying which in each case 
were related. to neurotic predisposition and indicated less than an adequate 
attempt to carry on. Case 98 (page 291) provides an example. The airsickness 
in this case though genuine was not severe and the psychiatric evidence 
suggested that the keenness to fly noted by· the executive was a pose. In a 
second case also the airsickness was of moderate degree and had in our opinion 
been exaggerated. This also was the opinion of the Medical Officer though 
the executive did not agree. His morale was assessed by the investigators as 
indifferent, by the executive as good. · In the remaining case the airsickness 
was severe and would have eventually led to suspension but the man was a 
Southern Irishman with unsatisfactory motivation for volunteering for air 
ctew duties and ~ poor work record, had reported sick of his own accord after 
his first experience of airsickness, and had decided early that he could not 
carry on, being suspended at his own request after 19 flying hours. His 
protestation of keenness to fly which was accepted by the executive as 
genuine, with an assessment of good morale appeared to us inconsistent with 
the rest of the story, and our assessment of morale was indifferent. 

(1) Relation pf morale to other psychological factors 
In order to relate the morale factor to those :which have already bee!}. 

analysed the final assess~ent of ~orale was. cons1der~d sepa:atel:y in four 
groups of cases-those Wlth neurosiS, those Wlth neurotic pred1spos1tion con
tributing to suspension, those with neurotic predisposition, not contributing to 
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suspension ; and those withov.t neurosis or neurotic predisposition. The 
results are shown in Tables VII and VIII. 

TABLE VII 

Proportion of cases showing p~r morale 

• 
Cases of poor morale 

Type of case No. o! 
eas'lS 

No. Percentage 

Cases of neurosis .. .. .. .. 9 4 44·4 
Prcdi~position contn"buting to disability .. 21 1& 47·5 
Predisp&lition not contributin[~; to disability .. 2S , l 4·0 
Cases without neurosis or predisposition .. 6S 6 &·2 

Total cases • .. .. .. .. 120 -tr t'7·5 

TABLE VIII 

Percentage of each mora'le group iA. 

- which there wu alllO 
AssellS= t of No.ot 

morale cases Predispositioa .. 
Not 

Neurosis Contributing \ ~nl<ibuting 
Good or fair .. .. 99 5 11 24 
Indifferent or bad .. .. 21 20 . so 5 

There are several points of interest in these figures. First, in the 9 cases 
of neurosis morale was indifferent pr bad in nearly half. A man suffering from 
a neurosis may, of course, have good or bad morale. The medical diagnosis 
and the ethical judgment are distinct though the distinction may sometime5 
be difficult. The assessment of morale depends upon how far the man haS 
made the best of his qualities with full allowance for the handicap of illness. 
This is not to say that his illness in itself is not disabling. A man with & 
physical illness, for example, a duodenal ulcer, has a disability but we may 
assess his morale by his attitude towards the total situation including the 
severity of his symptoms, his obligations to others and his willingness to endure 
discomfort for the sake of fulfilling them. Examples have already been 
quoted under neurosis (pages 288-290) of cases with varying assessments of 
morale. In hysteria, which by definition is an illness from which the sufferer 
derives real or fancied gain, we believe there is usually some element o~ 
conscious motivation which is itself evidence of poor morale. Of the 4 cases of 
neurosis with poor morale, 3 were diagnosed as hysteria. The other (Case 15,. 
pages 288-289) was a case of anxiety neurosis. 

Nearly half of all the cases with indifferent or bad morale fall into the 
group in which there was no neurosis, but neurotic predisposition was thought 
to have contributed to airsickness or incapacity. This may mean either that 
neurotic predisposition when contributing to suspension for airsickness does 
so in many cases because it is a contributing factor to poor morale, or simply 
that in any case of airsickness the combination of such predisposition with 
poor morale, is especially likely to lead to suspension. 
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There is probably some truth in both these interpretations. By contrast the 
incidence of poor morale in cases of predisposition which was not thought to 
have contributed to suspension was low. Finally it is to be noted that in the 
whole series of 120 cases there were only 6 c~ {5 per cent) in which indifferent 
or bad morale appeared to have contributed to suspension without evidence 
either of neurosis or neurotic predisposition. 

4. . Relative frequency and importance of psychological factors 
as a cause of suspension 

'nl.e analysis has so far shown that in the 120 cases of this series psychological 
factors, including the morale factor, contributed to suspension in some degree 
as follows: Neurosis in 9 cases (7·5 per cent), neurotic predisposition without 
neurosis in 21 cases (17·5 per cent), and indifferent or poor morale·without 
either of the, other factors in 6 cases (5 per cent), a total contribution of 
psychological factors in 36 cases (30 per cent). 

In one case (Case 37, page 288) the neurosis, which had been mis-diagnosed 
as airsickness, was the sole cause of suspension. In the remaining 35 cases the 
symptoms were those of true airsickness in which the essential cause is failure 
at the physiological level to adapt to the motion of the aircraft. . An attempt 
has been made in each of these cases to determine whether psychological factors 
were of major importance, that is to say whether they were more -than half 
responsible for suspension. As we have already indicated, psychological 
factors may operate in two different ways. First, they may contribute to 
physiological failure ,of adaptation. Thus, it is possible that in airsickness of 
disabling severity psychological factors may have been of major import~ce. 
Second, they may undermine the man's capacity or will to endure airsickness, 
and operating in this way may be of major importance either by leading to 
suspension for a mild and non-disabling degree of airsickness, or by leading to 
suspension for a severe and probably disabling degree of airsickness some time 
before the average man would have succumbed. Both modes of operation 
may be apparent in the same case. Examples of the mechanisms concerned 
have been given in the sections ·dealing with Neurosis, Predisposition to 
Neurosis, and Morale. Analysis has confirmed our impression that in the great 
majority of cases in which psychological factors contributed_the clinical picture 
was that of a severe airsickness which either was, or would ultimately have 
been, disabling, for in 29 (82 per cent) of the 35 cases now under consideration 
vomiting had occurred on more than half the trips on the course prior to 
fl!Spension. In 21 (60 per cent) of the 35 cases, however, psychological factors 
were judged to have been of major importance in determining the fact or time 
of suspension. This number was made up of 7 cases of neurosis, 11 cases of 
neurotic predisposition without neurosis, and 3 cases of poor morale without 
either of 'the other factors. The addition of the case of neurosis in which there 
was no airsickness brings the total number in which psychological factors were 
of major importance to 22 (18 per cent) of the 120 cases referred to us. 

5. The psychological factor in relation to the stage of training at 
which suspension OCCl1:lJ:ed 

We have encountered the belief that when airsickness leads to suspension 
in the later stages of training psychological factors are the common cause. 
We have analysed our material with reference to this possibility for navigators, 
wireless operators, air gunners, air bombers and flight engineers, taking each 
category separately on acco:unt of .the differences in the tr~g progr~e. 
The findings are presented m detail for the benefit of those mterested m the 
several crew categories (see Summary, pages 283-285). · 
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(a) Navigators 

. ~f 43 n;l-vigators, 16 were referred after graduating from an Operational 
Trammg Urut. In 9 of these cases the man's story was of vomiting on more 
than 50 per cent of trips at each stage of his training. In one of them, there 
was a ne~osis with bad morale and psychological factors were considered to 
be the maJor cause of suspension, and in 2 others a slight degree of neurotic 
predisposition was a minor contributory factor. 

Among the 7 cases in which there was a history of vomiting on less than 
half the trips at some stage of training, in one an anxiety neurosis was the 
major cause of suspension, and in 3 others neurotic predisposition (1 case) or 
poor morale (2 cases) were contributory factors of minor importance. In 2 of 
the other cases vomiting was relatively infrequent, but nausea was present on 
almost every trip and was severe, persistent and often incapacitating. In the 
remaining case there had been a progressive failure of adaptation with 
vomiting on half the trips at the Operational Training Unit. 

Thus, of the 16 cases there were 2 in which psychological factors were of 
major importance, 5 in which they were of minor importance, and in the 
remaining 9 'there was disabling airsickness without any psychological factor. 

f 

(b) Air gunners 

Of the 27 pupil air gunners, 7 were referred after graduating from the 
Operational Training Unit and of these 4 gave a story of vomiting on more 
than half the trips at Operational Training Unit. In one of these, neurotic 
predisposition was a factor of major importance. 

Of the 3 men with a story of vomiting on less than half their trips at 
Operational Training Unit there were two in whom psychological factors (in 
both. instances severe predisposition and indifferent morale) were of major 
importance. The other man provided a characteristic example of progressive 
failure of adaptation with exposure to violent manoeuvres with no evidence of 
any psychological factors. His captain's .report summarises the case well: 
'' X has been my mid-upper gunner for the last six months. During this time 
I have completed 120 hours flying. While doing normal flying at Operational 
Training Unit this gunner was occasionally affected by airsickness during 
bumpy conditions. However, since converting on to four-engine aircraft and 
practising evasive manoeuvres (corkscrews, banking search, etc.) he has been 
persistently sick to such an extent that he has been unable to carry out his 
duties above oxygen height. Although he is . a very keen, reliable and 
co-operative crew member, I consider him unfit for operational flying." 

Thus of the 7 air gunners referred from a late stage of training there were 
3 in whom psychological factors were present and in each case the~ were of 
major importance. In the other 4 cases there was satisfactory eVIdence of 
disabling airsickness. 

(c) Wireless operators 
Of the 27 wireless operators, 6 ~ere referre~ after graduating ~m 

Advanced Flying Units. Of these, 2 were uncomplicated ~ases of severe atr
sickness with vomiting on not less than 75 per cent of tn~s at any sta~e of 
training. In a third case, again a man of .good ~orale Without ~eurosts or 
predisposition, there had been a progresstve fai!ure of ad~ptabon. The 
remaining 3 men were all suffering from a neurosts! th~:>Ugh m one case the 
psychological factor was not considered to be of maJor. tmportal?ce as he ha~ 
been treated for and was recovering from his netrrosts. at a ttme when hlS 
airsickness in relation to evasive manoeuvres was becommg worse. 
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Air bombers 
Of 7 pUpil air bOmber~, 1 was refert~~ after graduating fro~ the Advanced 

Flying Unit. He gave a history of v_onutmg on. 50 ~~cent of tn_PS at all stages 
of ttaining. There was no :neuroslS or predispos1t1on and, his morale was 
eKcellent probably contributing to his having got so fat. 

(e) Flight -engineers 
Of 9 pupils in this category, 1 \Vas refetted after gtadnating from a 

Heavy Conversion Unit wh~te he had 'Vblfiited on 30 per tent of trips but had 
been quite comfortable on 50 pet cent. When aitsi~lctless did ottut, however, 
it was persistent atl.d mc::tpatitating. At the Lam:aster Finishing School he 
vQmited un 5 out of "J trips, being tompletely intapacitated by corkscrews. 
There wa.S no neuto5is or predisposition and :morale was good. 

(f) 
Th'u1i, 'Out Of il3 ffiefl who \Vete under-training ill the tategmiestnentioned, 

31 were 'referred nt 'a late 'Stage of training. SiXteen of these gll.Ve a history bf 
ai'i'Sickhess so frequent and ·sevete lha't they- shtuid lrave been elirnin1:1.ted :rt 
an earlier stage. Among these 16 cases there were 4 in which psychclogical 
factors contributed, being of majoc importafice in 2 (12·5 per cent). Among 
the 15 cases with a histery of less severe airsickness there wer~ 9 in which 
psychological faCtors had contribut~d to suspension, being of major importance 
in ~ '(33 pet Ceh't). . ~n tJae other 6 cases there was a -satisfactory explanation 
for lhe late oevelopiii.ehr of disabling airsickness without any psychological 
f\l.ctor. The conclusion arrived _at 1s that in half the cases suspended for 
airsickness a't a ia'te st'age of traini.hg the tiutse ·of late suspetl.sion has been 
failute t6 'detect the disability ea.'rli:et. When, however, 'the hiswry nf -air
siC'k:l'1ess tarefully 'obtained reveais that "O'n 'the ·course preceding t'h:at of 
suspensi® th'e ftequenty_ ·oi vomlting was tess than 'that which is usuafly dis
abling t.hete is a probability that psychological factors will be ·ctisto'lreted, ::tnd 
that ttney will be :of major impor1:ance. · · 

. With regard to the morale factor :in this group -ef Jate :suspoosions for air
~ickness, among 'the 31 cases there was l with an ·.assessment {)f bad, '6111d 4 with 
a:n assessment_ of indifferent -mor~ but no case -iR which poor mor.a:le .aJone 
was considered to be the fact« -of major .importanc-e .ifl -cau&ing sus.pelilsioo.. 

6. ConstitUtional \ttlotiOB sickness 
Evidence o'f a previous history of motion sickness was obtained as 

fon&w-s·: ...... 
P{:tte'ntage 

On the sea . . '45 
In cars or buses 48 
In trains or trams . . 40 
On swings . . • . 55 
With other,movetnents,·e.g:.£oundabou:ts, fun fairs .. . 14 

. In only '1:9 (16 per cent) ·totild nb J>re:vidUs hiStory df tnotion Sidkness 'be 
obtained, and in 58 per tent sitkiles!:l had been e:xpei:ienced in ·tn.ore than one 
of 'these -groups. • 

· UnfortunateJy the standards upon whl~h . .a positive. 1listory ·of motion 
sickness are based vary so ml'lch that 4t is difficult .to ronware these :figures 
with those of other observers .. '.By•ou; .staDdards.any motion sickness sufficiently 
severe to be remembered by the .patrent, ~van though it occur:red in childhood 
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and ~a.d sin~ ceased~ "' t? rou~ted. · Eighty-four per cent of our series gave 
a posttive history of mctatio dmess of some kind as measured by this standard. 
This compares with a of 58 per cent in 19 airsick eliminees from navigation 
reported by McDono 0 {1943) and 63·4 per cent in 107 airsick eliminees of 
various categories reported by Hemingway (1943). · " 

'1. Discussion 
We have found few papers In the literature devoted especially to the 

psychological aspects of airsickness, and in those to which we have had access 
there is difficulty at times in following the argument owing to differences of 
definition. Armstrong (1943) after stating that airsickness is simply a 
particular form of vertigo includes as a cause of vertigo " fear produced by 
being at or looking down from high places " and develops the argument that 
vertigo resulting from motion excites unconscious fear and that this is the 
cause of vomiting of airsickness " which is nothing more or less than the natural 
reaction of the body to a state of fear whereby it rids itseU of all unnecessary 
impedimenta in preparation for fight or flight." According to this view the 
primary cause of airsickness may be accelerations, or the fear of high places. 
The secondary cause is a psychogenic state~ which there is a conflict between 
the instinct of self-preservation and the situation. Armstrong supports these 
arguments with the observation that some individuals are airsick in straight 
and level flight at constant speed~ calm air,.and that symptoms of airsickness 
may persist for as long as forty-eight hours after a flight. He considers that as 
there is no physiological explanation for such phenomena they must be 
psychogenic. · 

We cannot agree either with his use of the word vertigo or with the argu
ments which follow. Vertigo as Gowers (1887) argued should be restricted to 
sensations resulting from disordered function of the labyrinths or their central 
nervous connections. These sensations though they may show many variations 
fit into a specific pattern. There is a sense of movement in self or surrounding 
objects which may or may not be associated with actual disturbance of bodily 
equilibrium. Fear of falling, conscious 'or unconscious,· does not produce 
vertigo as thus defined. The nausea, sweating, pallor, vomiting, headache 
and other symptoms associated with vertigo, and equally associated with motion 
sickness, are the result of reflex physiological disturbance, and need no 
explanation in terms of psychopathology. . 

The occurrence of airsickness under conditions in which motion is minimal 
may be compared with seasickness in like circumstances. Neither in the air 
or on the sea is there ever complete freedom from motion. It is more reasonable 
to assmne a high degree of physiological sqsceptibility than psychogenic factors. 
The same comment is applicable to the persistence of symptoms of airsickness 
after landing. Clinical experience of the effects of stimulation of the labyrinth 
and vestibular nerve shows that symptoms may persist for many hours after 
the stimulus has been removed. Apart from these observations we detect in 
Armstrong's reasoning the tendency to assume that when there is no physio
logical explanation forthcoming for an obscure clinical phenomenon the cause 
must necessarily be psychogenic. Such an assumption is unjustified. Psycho~ 
genesis canot be argued from negative conclusions but needs positive proof. 

Bond (1943), in a valuable study of the emotional factors involved in a 
group of 30 consecutive airsick eliminees :unon~ navigation ca~ets in Ame~ica, 
judged the emotional fact?l' to be pred?mmant m .15, an~ eiD?t10nal maladJust
ment an important factor m a further n~ne. As P.n~~ fac1e e~d~nce for psycho
genesis in some of his cases he menttons the liability to atrs1ckness m .level 
flight and calm air and the variety of special causes for airsickness given by 



different individuals. The first of th~se ~ have already discussed. 
The second we believe may have a physiolog'l:\.,_;~, aelanation which applies 
also to Bond's. oJ;>seryation that in the .Past histo~'!__cJ mot~on sickness the~e 
was much vanatlon m the type of vehicle or motlon 1~ons1ble and that this 
also suggeste~ a psychological cause. There is no d~ubt ~?1?- o~ own observa
tions which sunply confirm those of others, that differen~ mdiV1duals may be 
susceptible to different types of motion whether in the air or in other conditions. 
We have examples of men who have been frequently sick in trams but not in 
cars or buses, of others who were sick on. amusement devices which involved 
rotation round a fixed point with exposure to centrifugal force (chairoplanes) 
but were never sick on switchbacks, and vice versa. So also in the air there 
are men with little susceptibility to rough weather, who are highly susceptible 
to the manreuvres of fighter affiliation or corkscrews. We have noted such 
variations in men in whom we could detect no psychological abnormality. 
Little is known of the physiological basis for undue susceptibility to motion 
but, if as we ·suppose it is due to variations in the function of the labyrinths 
and their central connections, it is not unlikely that such variation might be 
specific in certain individuals for certain planes or periodicities of motion. 
The probability of such an explanation is at least as great as t:P.at of a particular 
emotional significance advanced by Bond. This is not to say that psychological 
factors may not be important or to detract from McDonough's (1943) 
generalisation with regard to tb,e multiplicity of aggravating factors · that 
"the cause of airsickness is motion, but the concurrent appearance of many 
other factors that are specifically disagreeable to the particular individual 
either through previous association or a neurotic background, often reduces 
the amount of motion necessary to a minimum." We have given examples 
in the analysis of our material which.support this view. The question, however, 
is how often psychological factors are important. Bond gives summaries of 
18 of his cases which we have attempted to review by the standards used in 
our investigation. Four we should probably have regarded as suffering from 
a neurosis contributing materially to the cause of elimination. In the 
remaining 14 cases we should have found evidence of neurotic predisposition 
in 13, with evidence of contribution either to the airsickness or the cause of 
withdrawal in eight. Bond himself says that the presence of neurotic trends 
does not necessarily mean that these have contribu~ed to disability from airsick
ness, and gives an excellent example (not included in his 30 cases). Nevertheless 
he appears to us in the analysis of his material to err in the direction of 
assuming that whatever psychological abnormility was found had been a 
causal factor. It is clear, however, that the incidence of neurosis and of 
neurotic predisposition was considerably higher in his series than in that 
which forms the basis of the present report. The discrepancy may well be due 
to the difference between Bond's tnater:al and our own. The men whom he 
examined were all willing to be eliminated from navigation training after an 
average of eight flights, none having completed more than 20. We suggest, 
therefore, that this was a group of men who were to some extent self-selected 
by their willingness to .be eliminated at a. very early stage of training. In 
such a group one would expect to find a high incidence both of neurosis and 
of the more severe degree of neurotic predisposition contributing to withdrawal. 

Fraser (1944} in a series of .80 consecutive cases of airsickness referred for 
investigation in Australia found 32 with evidence of neurotic adjustment, and 
12 others with doubtful adjustment. His material differs in an important 
respect both from ours and Bond's, for his subjects were a consecutive series, 
not of eliminees, but of men who had reported sick, either of'their own accord 
or by order of their instructors. Fraser follows Armstrong and Bond ,in 
making what he calls physiological inconsistency in the symptoms one of his 
criteria for a diagnosis of neurotic adjustment, including airsickness without 



301 
any consta~t relationship to rough weather or violent man<l!uvres, remissions, 
delayed failure of adaptation, and persistence of symptoms for more than 
t!n'ee hours after landing. We have already stated our objections to this 
line of reasoning derived both from theoretical considerations and our own 
records. Fraser based his psychological assessment upon analysis of the 
material under five headings :-

(a) Neurotic motivation for entry. 
(b) Existing emotional over-dependence. 
(c) Present anxiety. 
(d) Somatic conversion symptoms (including psycho-somatic instability, 

. i.e. liability to syncopal attacks, biliousness). 
(e) Physiological inconsistency, 

and presents case summaries of 31 of the 32 cases considered to show neurotic 
adjustment on the basis of positive ratings under these headings with scores 
ranging from 1 to 4. He makes no distinction between neurotic constitution 
and actual neurosis, though admitting the possibility of the fortuitous incidence 
of airsickness ,in an emotional background. He implies that when neurotic 
adjustment was found it contributed to the airsickness but does not always 
provide evidence in support of this assumption. In some of his cases the 
evidence of neurotic predisposition appears to us to be doubtful, for example, 
when it is based upon physiological inconsistency and a history of bilious 
attacks, or other physiological instability (classified under somatic conversion 
symptoms). Analysis of his 31 case summaries in an -attempt to compare his 
material with our own suggests that the incidence of neurosis in his series and 
ours was similar and that as in our own series the more severe degrees of 
predisposition •contributed to disability in an important degree, whereas the 
slighter degrees of predisposition rarely did so. 

McDonough and Bond (1944) believe that symptoms identical with 
airsickness may be caused by emotion and that it may be difficult therefore to 
decide what element is aetiologically paramount in an individual case. We 
submit that the first part of this generalisation is inaccurate. It is true that 
in certain cases the main cause of airsickness may be psychological. In such 
cases, :however, the psychological factor operates indirectly by lowering the 
threshold of physiological tolerance for motion. The symptoms, therefore, are 
those of airsickness, not of psychological disorder. Apart from this, psycho
logical disturbance may be the direct cause of symptoms which superficially 
resemble those of airsickness. These symptoms, which are the visceral accom
paniments of emotional tension, have no special connection with flying except 
that the usual source of the emotional tension is fear, and fear, though it may 
be excited by many other circumstances, is commonly experienced in the air. 
When anxiety is the direct cause of disordered visceral function in the air 
the symptoms may be confused with those of airsickness but there are several 
points of distinction. The sufferer from airsickness becomes gradually, though 
.sometimes rapidly, aware of malaise related to motion, and the subsequent 
development of nausea and vomiting is accompanied by a feeling of limpn~ 
and apathy. The' symptoms of an anxiety state arise from emotional distress 
which the sufferer can usually describe, though he may be only parti~ly aware 
of its origin, and if nausea and vomiting supervene they are accomparued.by an 
increase of emotional tension whose peak coincides with that of the VJ.S?eral 
disturbance. At the height of his symptoms the man with airsickness sometimes 
expresses his feelings by saying that he would not care if ~e were ~ead .. The 
sufferer from an anxiety state in the air is usually afr~ud of ~mg k~ed, 
whether he is prepared to admit it or not. Case 37 (page 288) m our sen~ p~oVldes 
an example of the introspective distinction between the symptoms of a~1ckness 
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.and anxiety. We have ~et with several others! an~ have ~en informed th~t 
nausea and vomiting at moments of acute anXIety m the arr, for example, m 
aircrew of night bombers over the target area, have been observed on many' 
occasions. Symptoms of this kind and cause, however, are not the symptoms 
of airsickness. They are anxiety symptoms in the air and should be so ~ed. 

It would appear from the material presented in this chapter that the 
incidence of neurosis in men about 'to be suspended for airsickness is. more 
than twice as high as that which we have found for all flying personnel of the 
Royal Air Force (Symonds and Williams, 1943). This we interpret as due to 
two causes. First, if an anxiety neurosis develops in a man with a liability to 
airsickness, the airsickness is likely to be aggravated and to appear as the 
presenting :~ptom. Secor:~· if a man with airsickness develo~ hysteria the 
airsickness 1s likely to be utilised as a part of the escape mechamsm. All our 
cases of neurosis (except Case 37, page 2~) have fallen into these two groups. 

'The part played by neurotic predisposition without neurosis has· already 
been discussed under that heading. There is no doubt that it may contribute 
to the severity of airsickness, or the inability to endure airsickness without 
incapacity, and it is therefore one of the vfl.riables which must be considered 
in the retiolqgy. There is equally no doubt that neurotic predisposition and 
incapacitating airsickness may co-exist without any causal connection. In 
studying this aspect of the problem--of .retiology we were looking especially far 
neurotic predisposition (as distinct from ~neurosis) as a causal factor but 
found it present in onl-y 21 cases, whereas m 25 other cases neurotic predis
position was recognised but appeared to have no causal sigp.ificance. ·It must 
be admitted that the definition of neurotic predisposition is arbitrary, that 
our standards may differ from those of other investigators, and that in an 
interview limited to one hour causal. significance may not be detected. Since 
the measure of clinical definitions and stanQ.ards is at best a rough one we 
append one or two of our case records in full in order to illustrate the methocils 
employed (pages 306-307). ·. 

Wh.at has been said in qualification of our assessments of neurotic 
predisposition as a cause of suspension for airsickness also applies to the morale 
factor with the important exception that we had here the independent reports 
of .executive officers which in most instances were factual and detailed. It 
has been noted that in comparatively few cases was there any material 
discrepancy between the final assessment of morale and that given by the 
executive report. In only 21 cases was defective morale finally judged to 

'· contribute to suspension, and in only three of these was it considered to be 
the only psychological factor present and the main cause for suspension. As 

-this finding contradicts a widespread ilnpression it :tnust be considered further. 
It has been alleged that withdrawal from flying on account of airsickness in 
the later stages of training is in many cases due to fear of the imminent hazards 
of the operational· tour, and in support of this we have been told that if one 
or two men at the O.T.U. stage question their ability to continue training on 
account of airsickness their example may be followed by seyeral others. Our 
:malysis has provided very little support fo.r this allegation. Our impression 
1s that ~al~ the men. who are suspen~ed at a l;'!.te stage have endured typical 
severe. arrs1cknes~ ~th unusual !ox:t1tude, and have _been encouraged either 
by therr own optumsm or by therr mstructors to contmue flyinu. When they 
are crewed up at the operational training unit their incapacity for operational 
duties becomes apparent both to themselves and to other members of the 
crew, and they are more. likely and more willing to be eliminated. There are 
probab~y always some men with a doubtful prognosis, who are encouraged 
to persiSt by the example of others. If one or two men report airsickness it 
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is likely that others will follow, not because they are afraid of the operational 
prospect but because they are genuinely uncertain of their fitness for 
operational duties. 

. There ~another group of men suspended at a late stage, in whom the 
history of a1rsickness is atypical. Critical examination of the story reveals 
that m some of these atypical cases there is incapacitating airsickness of 
physiological origin. Our impression is that insufficient allowance has been 

_made for late failure of adaptation due to physiological factors, such as evasive 
manoeuvres, a new type of ai;craft, and increase in the frequency and duration 
?f the trips, 3.?~ for incapacity due to persistent nausea with relatively 
mfrequent · vom1tmg. When allowance had been made for such causes 6 out 
of 15 ~ases in ~ur.atyp~ca! group of .late suspensions were judged to be suffering 
from mcapac1tatmg a.rrs1ckness w1thout any psychological factor. Psycho
logical factors contributed in the other 9 cases and were considered to be of 
major importance in 5, but there was no case in the late group of suspensions 
in which defective morale alone, that is to say without neurosis or neurotic 
predisposition, was the factor of major importance. Our observations therefore 
suggest that the impression that lack of moral fibre is a common cause of late 
suspension for airsickness is unfounded and that it has arisen from failure to 
appr~ciate : • 

{i) that a number of men with a typical history of severe airsickness 
• throughout training arrive at the late stages before their disability 

is brought to notice ; 
{ii) that there are atypical varieties of true airsickness which are 

incapacitating; 
(iii) that psychological factors other than defective morale may lead to 

suspension. • 
An additional argument against supposing defective morale to be a frequent 

cause of suspension for airsickness is the significantly small number of pilots 
found in this series. It is generally accepted that the incidence of airsickness 
among pilots is low for reasons which are probably connected with their 
occupation and position in the aircraft, but there is no reason why they should 
be immune from the morale factor. If last-minute fear of operations were an 
important cause of late suspension one would certainly expect pilots to be 

. represented in this group whereas among the 31 men suspended from the 
stage of Operational Training Unit or later, although all other categories of air 
crews were represented, there were no pilots. 

8. Su.mma.rr and recommendations 
(1) A study has been made of the part played b}' psychological factOrs in 
leading to suspension from flying duties for airsickness. One bundrec! and 
twenty men who were to be suspended for airsickness were each intervtewed 
for an hour. They were referred from stations representing all training. units 
of Flying Training Command and Bomber Cornman~ at hom~. all a1rcrew 
categories being included. At the interview a det~iled enqmry w?S made 
into the nature of the disability at all stages of traimn.g; the past h1story of 
motion sickness; the psychiatric history with. a view to revealing any. pre
disposition to neurosis and any evidence of neurosis ; and the man's attitude 
to flying. Executive and medical reports were available. • 
(2) The symptoms have been studied with especial reference to associated 
symptoms such as headache, diuiness and slowin~ of menta.t processes; to 
the persistence of symptoms, especially after .tanding ; to fail~re of adapta
tion ; to the frequency and degree of incapaaty ; and to speaal causes. It 
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has been ~oncluded that the symptom pattern of airsickness may show many 

. variations which are independent of psychological factors. 
(3) Neurosis was present in 9 cases (7·5 per cent). In one ~ase all the 
symptoms were those of a neurosis. In 7 of the ~ther 8 cases the neurosis was 
judged to have been of major importan~e in leadi~g to suspens~on. In .th~e 
the neurosis either caused loss of adaptation to motlon, aggravation of eXIstmg 
airsickness or failure to endure it. A distinction is made between true air
sickness (motion sickness) and the visceral accompaniment of a neurosis. 

(4) Predi;position to neurosis was recognised in 51 cases (42•5 per· cent). 
It was severe in 9 (7·5 per cent), moderate in 15 (12·5 per cent),,and slight 
in 27 (22·5 per cent). The proportion of severely predisposed men is greater 
than in normal aircrew continuing training. Three of the severely predisposed 
men had a neurosis and in one this was the sole cause of the disability, while 
in the other two it contributed to it to a major extent. In 4 of the 6 without a 
neurosis severe predisposition had contributed to the disability either by 
lowering the threshold for airsickness or. by weakening the man's capacity to 
endure it. In the other 2 the predisposition though severe did not seem to have 
been a cause of the man's suspension for airsickness. 

Although severe predisposition is likely to contribute materially to dis
ability caused by airsickness, less severe degrees of predisposition play :little 
part-out of 42 with moderate or slight predisposition, the predispositiQn was· 
considered to have contributed to the disability in 19, and to have played no 
part in 23. In 11 cases predisposition appeared to have been of major 
importance in leading to suspension. 

(5) Morale assessed separately from neurosis or prediSposition was con
sidered indifferent or bad-as opposed to fair or good-in 21 of the 120 (17·5 
per cent). The difficulties which face the executive in assessing the morale 
factor are discussed in some detail. Morale was defective in nearly a half of 
those with neurosis and of those in vv:hom predisposition contributed to 
suspension, compared with 9per cent of those without neurosis or predisposition. 
In only 3 cases was poor morale alone, without any other psychological factor, 
judged to be of major importance. , · 

(6) The part played by psychological factors-neurosis, predisposition or 
morale-was analysed in r~lation to the stage of training at which suspension 
occurred in each air crew category. In view of the importance attached to 
these factors when suspension occurs late in training especial attention was 
paid to their contribution in men at O.T.U. or later. In half of these cases the 
cause of late recognition was failure to detect typical incapacitating airsickness 
earlier. When, however, the dis~J:>ility on the course preceding that of suspension 
appeared less severe, psychologtcal cau.3es were often present and when present 
were usually .of major importance. Defective morale rarely contributed to 
suspension late in training. · 

(7) Constitutional motion sickness was recognised in the previous history 
in 84 per cent of the cases, and in 58 per cent it had been experienced with more 
than one kind of motion. 

(8) The findings are discussed in relation to the views of othe~ investigators 
and the broad general conclusion is reached that- ' 

When a. man .. is suspended for .airsickness at any s~age of training the cause is 
usually m_otzon stckn~ss uncom:Phcat~d by. psychologtcal factors. Psychological 
factors-r:zther neuro~zs, n_eurotzc PredMposttzon or faulty ~orale-may contribute 
by l~wenn:g_ the PhY_st~logtcal threshold for tolerance of motzon, or by reducing the 
man s ab~hty ~r w~llt'}gness to. endure sym;pto!"s ,· ~t psychological abnormaUty 
may coexzst wzth atrszckness wzthout contnbutzng to zt. As a cause of suspension 

I 
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for airsickness psychological factcr; are seldom of major importance. Psychological 
factors are never the direct cause of true airsickness f!Jhich should be clearly dis· 
tinguished from visceral reactions tc anxiety occurring in the air. 
(9) In view of the delay and difficulty attending suspension for airsickness · 
in the later stages of training owing to lack of evidence we recommend the 
adoption of a standard method of recording airsickness for each member of 
air crew on each course. The records for all previous courses should accompany 
the tnan to his next course and they should include notes upoD. the frequency 
of the airsickness, the main symptoms, the frequency of incapacity due to air
sickness, the degree of adaptation to motion during the trip or course, and the 
nature and maximum duration of symptoms after landing. 
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APPENDIX 

METHODS OF ASSESSMENT OF NEUROTIC PREDISPOSITiON AND MORALE 
mustrative case histories 

1. 

2. 

Moderate predisposition 
Case 53 : A Pilot Officer, Air Bomber, with 400 flying hours, was referred from an 
O.T.U. where he was instructing after an operational tour on night bombers, whicb. 
was terminated after 22 sorties on account of airsickness. The story of his airsickness 
was typical, with persistent failure of adaptation. His father was a sheet metal 
worker, who was said to have had shell shock in 'the last war and suffered from 
tics. His mother was described as a highly strung, excitable worrier and he was the 
only child. At about the age of 4 he was taken to a doctor because he was frig).ltened 
of the dark and could not sleep, and was said to have St. Vitus' dance (probably 
tics). From these symptoms he did not fully recover until he was 9. He also had a 
phobia of heights, e.g. looking over the side of a steep hill. At school he was average 
at work and above average at games, his best performance being in long distance 
running. He swam and dived,, Though he was shy of girls he made many friends, 
but his school days were unhappy because of nervousness. When working by himself 
he did well but in competition became over-anxious; thus his examination marks 
were always below the level of his average performance through the term. He was 
more at ease in team games than single events, suffering a good deal from tension 
before important events. Leaving school at 15 he worked in an accountant's office, 
living at home. His main hobby was playing the piano ; he also took part in club 
cricket and football and, overcoming his shyness, took to dancing. His holidays 
were spent camping with friends. He continued to be anxious. For example, if 
anything had gone wrong at the office during the day he could not close the door 
and forget it like others, and he worried when he had to take responsibility. In his 
social life he worried about what others thought of him. He checked his work over 
to an unnecessary extent. During one period he had obsessional desires to go back 
to the office and see if he had turned the light out. He realised this was absurd and 
drilled himself out of it. About once in two months he would have a period of two 
or three days when he was depressed and irritable without reason. This disturbed 
him enough to lead him to read a popular book on psychology, from which he 
inferred that his moods must be endured. He described himself as neither aggressive 
nor yielding, but if he bought a book he didn't want, would think twice about going 
to exchange it on account of his shyness. He was opposed to blood sports on principle 
and collected for the R.S.P.C.A. Having, however, been in Coventry and Birmingham 
during the raids he had no antipathy to bombing the enemy, although he did not 
enjoy it but felt that it was something to be done for the benefit of all. It was 
because he believed in retaliation that he volunteered for aircrew. At first very 
homesick he subsequently enjoyed service life. He was not nervous in training, but 
soon lost his enthusiasm on account of airsickness. After his first.10 sorties, having 
vomited on all, he told his captain he thought he was net effieient and should not 
carry on. The crew discussed the situation and were in favour of his carrying on 
so he did so. They had a fair share of stress during the tour, being hit several times 
by flak and once by a night fighter. He wanted to do a second tour if his airsickness 
could be relieved, because he thought bombing would be a decisive factor in winning 
the war. 

Neurotic predisposition was rated moderate witli the following comment: 
An extremely frank individual inclined to use superlatives in describing his air
sickness but not his operational experiences, which he does not minimise either. 
He had good insight into all his neurotic tendencies and has been determined not to 
allow them to interfere with his success. Determination and persistence are the 
compensating qualities (with intelligence) which might have made the assessment 
slight, but•one would not have guessed this before his flying career. The predisposi
tion was thought no~ to have contributed to suspension. Morale was rated as good. 

Slight predisposition· 
Case 121 : A Sergeant, Navigator, aged 21, with 150 flying hours, was referred 
from an O.T. U. His symptoms were those of typical severe airsickness, with vomiting 
on 75 per· cent of trips at the Advanced Flying Unit. His father was a clerk. There 
was no family history of psychological abnormality. He himself suffered from 
asthma and nightmares in childhood. At school he was shy, always afraid of making 
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a fool of himself and being laughed at, and did not ?.laY games at first because of his 
asthma. Later, when allowed to do so, he was tim.td of rough games because he did 
not ~e .being hurt !1-nd avoided fights for the same reason, but was fond of swimming 
and d1vmg. He m.tXed well and was average at his work. Leaving school at 16 he 
worked as a clerk for a year and then returned to school, to train for the Roman 
Catholic priesthood. T!iis was his own idea, somewhat discouraged by his parents. 
He then spent 2 years in a college away from home, made friends and enjoyed the 
life. His recreation was cycling. He was a careful rider and had no accidents. Before 
examinations he was anxious and would sleep badly though he did well. He was 
liable to fits of depression without cause, during which he would become miserable 
and his work would be slipshod : and also had brief moods of elation. He had no 
obsessional tendencies. Being due to be called up with his age g,:-oup he volunteered 
for aircrew because it was something he had never done and wanted to do. His 
father's attitude was neutral, but his mother did not object because of the long 
training and her hope that the war would be over befoUl he operated. He found 
that he got on in the. service better than he had expected. Having thought that coming 
from a religious house he would find it all very difficult, and having been afraid of 
being a ' Holy Joe.' he found he was more respected than mocked and made friends 
despite church-going. Although somewhat nervous to start with' he soon became 
happy in the air except when airsick. He was regretful at the prospect of ceasing 
training, and suggested that he might be able to continue in an aircraft he could see 
out of. If grounded, he wished to make use of some of the training he had received. 
Neurotic predisposition was rated slight. The comment was: timidity, mild anxiety. 
and affective liability offset by a cheerful and persistent disposition. The pre
disposition was thought not to have contributed to suspension. Morale was rated 
good. The executive report merely stated that he .suffered from incapacitating 
airsickness. . 

No predisposition 
Case 2: A Pilot Officer, Air Bomber, with 120 flying hours. was referred from an 
A.F.U. with a typical history of incapacitating airsickness. His father was a healthy 
mining engineer, his mother had a phobia of water and would never go in boats 
and his two sisters had the same phobia. He was frightened of the dark till he was 
10 and up till the present time ill at ease in a stuffy room, At school he was shy 
but mixed well and was not unhappy. At work and games he was above average 
and played association football for school, town, county, and Northern England. 
He ljiwam and clived but, havjng tried boxing, he gave it up because not much good 
at it. After school he was apprenticed to engineering. His hobbies were cycling and 
hiking with friends, and later motor cycling. He was a. careful rider, not easily 
frightened but taking no risks. He was not subject to mood swings, obsessionally 
neat but not uneconomically so. Examinations made him more anxious than the 
average, for he was preoccupied with the possible disgrace of .failure, but always 
succeeded. He knew he would have to serve in one of the forces and his own home had 
been damaged by enemy bombing and friends killed, which stimulated him to get his 
own back. He wanted to be a pilot or air bomber. At Grading School he never felt 
confident of his own powers, being scared of the machine and the new element. He 
did not say so, for he would never admit he could not do anything. Having failed 
in grading he was quite content to be an air bomber. He stated that it was not his 
wish or decision to come off flying, but that his airsickness was interfering with his 
work. Although he would like to continue, he appreciated that if he were inefficient 
it would spoil a crew at the Operational Trai!Ung Unit, so tha~ he though~ the best 
thing he could do now was to be as good as mstructor as posSlble an~ tratn o~ers. 
Predisposition was rated nil, the family and personal history of phobt~ !1-nd shght 
tendency to anxiety not being considered of sufficient weight for a po~1tive assess
ment. The executive report was as follows : " This officer has been at thiS Advanced 
Flying Unit for 4 weeks. During this time he has continued his training as an air 
bomber and has flown for at least 30 hours. He has been found to suffer trom 
airsickness. This airsickness does not appear to materially upset his work. The 
sickness affects the officer on practically every flight. The sickness, though n?t very 
severe, seems to give the officer a certain dread of its occurrence.· !hus he ~s most 
unhappy in his job. Summing up, I consider him unfit for operational duti~ and 
recommend that his training cease. He is undoubtedly keen and may be V'!fY sutta~le 
for instructional purposes." Their rating of morale was assessed as falC. The m· 
vestigators rated morale good. 
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CHAPTER XXII · 

RELIABILITY OF PSYCHIATRIC OPINION IN THE ROYAL AIR FORCE 

by 

Professor A. Bradford Hill, D.Sc., Ph.D., and 
Wing Commander Denis J. Williams, D.Sc., M_D., F.R.C.P. 

FP.RC Report 601, October, 1944 

Introduction 
Data on some of the R.A.F. psychiatric problems, which have been 

presented in Chapters IX, X, XI, XIV and XVII, were obtained from a 
·specially designed system of card returns made by the R.A.F. neuro
psychiatric specialists. Each of the cards provided information upon a 
member of air crew who had been referred to the specialist by the station 
medical officer for an opinion as to the presence of psychological disorder. 
Some of the information on the cards was factual, e.g. the man's experience, in 
hours flown, of non-operational. and operational flying, the. aircraft he had 
flown, his squadron and the nature of his duties ; the remainder comprised 
the considered opinions of the nell}:'o-psychiatrist upon the reaction type of 
illness, its main causes, the degree of stress experienced .. m flying and in other 
situations, and, lastly, upon the man's constitutional liability, or predisposition, 
to psychological disorder. 

In reaching his conclusions on these points the psychiatrist will use the 
available factual data, all the relevant information that he can gather from 
the patient in the course of an interview, and the general picture 'that that 
patient presents to him during the interview. In other words, psychiatri~ 
opinion must, to a greater or less degree, resemble other forms of clinical opinion. 
It must be based upon accurate observation of signs and symptoms, and an 
appraisal of their development and related history, assessment of the relative 
importance of these various features, and finally a comprehensive judgment 
of the whole case. Experience and acumen will play important parts in the 

' process, but clearly, even at their best, the most careful and objective judgments 
cannot have the reliability of observations made in a less complex situation or of 
characteristics which are open to measurement. While it must be admitted 
that such judgments will in~vitably differ between one skilled observer and 
another, it is important to measure the scale of these differences. This 
depends on the frequency with which they will occur in a series of observations, 
and their size-whether the differences are relatively slight and unimportant or 
whether they represent extreme divergences of opinion. · , 

· This information has not so far been available and the reliability of 
psychiatric methods has been questioned both i'n relation to the management 
of flying personnel who have proved unequal to their task and to the detection 
of those who will be unequal to it. This reliability could be determined in an 
~sele~ted population, either o~ a~ crew or of entrants_. by an experiment 
mvolvmg the mdependent exammat10n of each of the subJects by two or more 
psychiatrists, but opportunities for such an experiment, which is not without 
inherent difficulties, have not arisen. · 

An alternative method of approach existed in the card returns mentioned 
in the opening paragraph, for in a nutnber of cases the member of air crew 
referred for examination had been interviewed by two psychiatrists, each of 
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whom had made a card return upon the same man. Such duplicate returns 
offer a means of determining the agreements and disagreements between the 
psychiatric assessments on the cards. · They have, however, certain defects 
which must be noted :-

(a} Some part of the opinion of the first psychiatrist to study the case 
would have been available to the second and this could have 
influenced the second observer in his judgment, though this lack 
of complete independence of the judgments is not thought to 
affect the results seriously (see below}. 

(b) The opinions mainly relate to men with a psychological disorder so 
that the conclusions could not be applied indiscriminately to the 
general population. 

The -second objection applies particularly to the assessment of predis
position to neurosis, for the level of agreement between psychiatrists on this 
point might obviously differ in a population that had already revealed its 
liability to neurosis as-compared with a population that had not yet had the 
opportunity to do so. We should, therefore, be reluctant to transfer the present 
results without reservation to the sphere of selection at entry. 

1. 

(c) The fact that two opinions were called for suggests that in some of 
these cases we may be dealing with the difficult rather than the 
straightforward problems ; disagreement might therefore be at a 
maximum. 

The data 
Under the reporting system already described in Chapter IX a card is 

' submitted for every member of au air crew seen by a neuro-psychiatrist. The 
directions were explicit and that definition was made as rigorous as seemed 
possible in psychiatry. · 

During a period of nearly two years just over 5,000 cards were returned 
and it was found that in 541 of these cases the patient had been seen by more 
than one of the 37 psychiatrists then at work. The first psychiatrist had 
usually seen the man in a, N.Y.D.N. Centre and the second either at the 
Central Medical Establishment, London, in hospital, or at another Centre. 
The intervening period was usually many days, often some months, but the 
opinions always referred to the same illness. . The card filled in by the first 
psychiatrist was not available to the second but his opinion on the medical 
history sheet {Form 39) often was. This form does not include the detailed 
data on the card but does contain a short statement of the first psychiatrist's 
opinion which was therefore capable of influencing the second psychiatris~'s 
judgment. The form of the opinion, contained in a few sentences, was qwte 
different from the information required on the card and it is though~ that the 
results given here are unlikely to have been se~ously affe~ted by this l~ck .of 
oomplete independence. The aspects of the case upon which the psychiatrist 
was required to give his opinion were as follows :-

{a) The reaction type of the disorder under 9 diagnoses. 
(b) The main causes of the disorder. 
(c) Whether or not the disorder had been caused by flying duties. 
(d) The degree of flying stress, under 5 grades, to which the man had been 

exposed. 
(e) The degree of psychological stress apart from flying, und~r 3 grades, 

to which the man had been exposed. 
(fl The man's predisposition to neurosis under the 3 headings nil. mild 

and severe. 
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For each of these characteristics, except the causes, a table has been 
constructed to show the opinions reached by the first and second psychiatrists 
to study the case. It may be noted that the tables do not relate to a particular 
pair of psychiatrists but to any of the 37 who saw flying personnel during the 
period under review, the differentiation in the tables merely being between 
the specialist to see the patient first and the specialist to see him .second. We 
are, too, not concerned here with whether the opinions are right or wrong, but 
merely with whether they agree. ,, 

Results • 2. 
(a) Reactionjype.-Psychiatrists were required to confine their diagnoses 

to one of 9 reaction types : anxiety stat.e, depression, elation, hysteria, a fatigue 
·syndrome, an obsessional neurosis, schizophrenia or an organic disorder, acute or 
chronic. If the subject were not considered to have a neurosis at all, or any 
disqualifying organic disease, but declared his inability to continue his flying 
duties he was classified as suffering from lack of confidence. The diagnoses 
made on this basis by the two psychiatrists to see each subject are set out in 
full in. Table I. · · ' · . 

TABLE I 

Reaction types : the number of cases diagnosed similarly or dissimilarly by two 
different psychiatrists 

Diagnosis of 1st psychiatrist (P.I) 

CD i J ·~ Diagnosis of 2nd :a til psychiatrist (P.2) "' d 

b ~ CD Total ·.S ·~ 
u 

.i 
C\1 ..c:: 

""5 ·~ .~ 't: CD g. 
CD ::I ·~ o't:l ... .... bO CD .. ..!l:o.= I>< 0.. ~ ~ 

+! "' l:f c.~ ~ j8 = ., 
~ 

..a 
< ~ Iii 0 0 r:J) 

------ --
Anxiety state .. 346 13 0 12 3 1 0 0 1 13 389 
Depression .. 14 34 0 3 0 0 0 0 0 0 51 
Elation .. .. 0 0 0 0 0 0 0 0 0 0 0 
Hysteria .. .. 17 1 0 32 0 0 0 0 0 1 51 
Fatigue syn~rome 5 0 0 0 10 0 0 0 0 0 15 
Obsessional .. 2 1 0 0 0 4 0 0 0 0 7 
Organic-acute .. 0 0 0 0 0 0 0 0 0 0 0 
Organic--chronic 0 0 0 0 0 0 0 0 0 0 0 
Schizophrenia .. 0 0 0 0 0 0 0 0 0 0 0 
Lack of confidence 13 1 0 2 0 0 0 0 0 12 28 

-- ------
Total .. 397 50 0 49 5 0 0 1 26 541 

Noi$.-ln this and all other similar tables the opinion of the first psychiatrist to see 
the case (P.1) is shown in the horizontal marginal total. The opinion of the second 
psychiatrist (P.2) is shown in the vertical marginal tota.l. The number of times P.1 and P.Z 
agreed absolutely upon any one opinion is given in heavy type; All other :figures in the 
body of the tables show wherein the disagreement lay. 

In total it will be seen that the judgments of the two psychiatrists coincide 
in 438 of the 541 cases, or in 81 per cent, and differ in the remaining 19 per 
cent. It is of some importance to note that this amount of discrepancy can 
occur although the total numbers of cases of each reaction type recorded by 
each psychiatrist for tlle population as a whole are remarkably similar. For 
example, of the total 541 cases, P.l diagnosed 397 as an anxiety state and 
P.2 ·diagnosed 389 similarly. P.l diagnosed 50 as depression and P.2 found 
51; P.l regarded 26 as lack of confidence and P.2 found 28 such cases .. It is 
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dear,, however, from study of the body of the table that this agreement in the 
rnargmal totals has occurred despite quite frequent disagreements over tJ:te 
individual case. 

~n considenng the amount of agreement nndet" the separate diagnostic 
headings, two figures, not necessarily identical, are available, namely, how 
often P.2 confirmed the previous assessment of P.l and how often the opinion 
of P.2 had previously been reached by P.l. For instance, P.t diagnosed 
5 c~ses as o~ssional and P.2 agreed in 4 or 80 per cent of them. On the other 
hand, P.2 d1agnosed 7 as obsessional and P.t had reached this conclusion in 
only 4 of them or 57 per cent. There is no logical reason for adopting one 
percentage rather than the other as the measure of agreement for we do not 
know which judgment, if either, was the correct one. The best measure of 
agreement is the mean of these two percentages weighted by the number of 
relevant observations made by P.l and P.2. When a diagnosis has been 
given by P.l or P.2 the mean agreement shows how often the associated 
diagnosis was the same. For example, in the obsessional group, P.l made the 
diagnosis 5 times and P.2 7 times, and P.l and P.2 agreed in .4 of the cases. 
Agreement of P.2 with P.t is 4/5,80 per cent, but agreement of P.l with P.2 
cmly 4(7, 57 per cent. The measure of total agreement is 5 times SO plus 7 
times 57, divided by 12, which is the total number of diagnoses of obsessional. 
This gives a mean rate of agreement of 66·7 per cent (see Table' II). 

TABLE II 

Reaction types : the amount of agreement shown by two· different psychiatrists under 
. the main diagnostic headings . 

Per- Per- Mean rate of 

No. of ceotage No. of. centage 
of P.l's of P.2's Diagnosis cases given cases with ca.sesgiven cases 'with di&-byP.l which P.2 byP.2. which P.l agreement agreement 
agreed agreed percentage percentage 

Anxiety state •. 
, 

397 87·2 389 88·9 88·1 11·9 
Depression .. 50 68·0 51 66·7 67·3 32·7 
Hysteria .. 49 65·3 51 62·7 64·0 36·0 
Fatigue syndrome 13 76·9 IS 66·7 71·4 28·6 
Obsessional i •• 5 80·0 7 57·1 66·7 33·3 
Lack of confidence 26 46·1 28 42·9 44·4 55·6 

Table II shows that when one or other psychiatrist made the commonest 
<liagnosis, anxiety state, the other agreed with him in 88 per cent of the cases. 

· When one or other concluded that the case was one of depression, hysteria, 
fatigue or obsessional neurosis the other agreed on, broadly, two-t¥rds of the 
-cases. When one or other psychiatrist could find no evidence of. diSorder and 
judged the case to be one of lack of confidence the ?ther agreed m but 44 per 
cent of instances. , 

In considering this last poor rate of agreement the limitation in the data, 
previously referred to, mu~t be particularly remem~ered, ~ut there are other 
serious difficulties in agreeing upon this particular dia&'lloslS. <?n the average 
less than a third of the cases referred to a station medical officer as 
lacking in confidence are submitted for the psychiatrist's opinion, and. the 
latter is consequently dealing only with those w!llch present the great~st 
difficulties in diagnosis. Furthermore, it is imposs1bl~ to make a sharp dis
tinction between normal fear and abnormal fear, especially when the abnormal 
fear state (called an anxiety state) arises as in tJ.lese subjects from ':lormal fear 
(Symonds 1943). In the less well defined anxiety states when marufest fear of 
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flying is not only the cause of the disor.der but i~ ayparent to the subject an~ t~e 
examiner, it becomeS a matter of arbitrary opm10n whether the label which IS. 
given to the disability is anxiety state (abnormal fear) or lack of confidence 
(fear). In fact, th~ distinc~ion b~twe~n the two m~y be considered artificial 

·from a medical pomt of VIew, smce 1t was made m the first place by the 
Executive as a matter of military expediency, with the realisation that moral 
as well as medical factors had to be considered. The psychiatrist had always 
realised that a distinction of this sort had to be made somewhere but he would be 
hard put to decide exactly upon what criteria the distinction should depend. 
Thus, although the psychiatrists agreed in the diagriosis of lack of confidence 
in only 44 per cent of cases, in 86·7 per cent of these cases in which there was· 
disagreement, one psychiatrist made the diagnosis lack of confidence and the 
other anxiety state .(Table III). There was consequently failure to maintain 
an exact distinction between normal and abnormal fear. The Executive 
Branch,. recognising the slight shades of difference which are involved in thi;s 
distinction, base the disposal of the two groups mainly upon the man's previoUS' 
endeavour and achievement rather than upon the diagnosis. 

While such difficulties in diagnosis may well account for the observed 
discrepancies they do not, of course, alter those discrepancies. The fact 
remains that when one or other psychiatrist thought a recifgnisable psychological 
disorder was not present and marked the case lack of confidence the other 
believed that it was present in at least' half the cases. 

Having shown how much agreement and disagreement there was between 
the two psychiatrists in making a diagnosis, it would be· well to discover in 
what way they disagreed. The alternative diagnoses given when disagreement 
existed are shown in Table III. For instance, when one psychiatrist made 
the diagnosis of anxiety state, the other made one of the remaining diagnoses. 
As shown in the first column, one psychiatrist made the diagnosis of anxiety 
state in 94 cases, but the other made the diagnosis of hysteria in 31 per cent, 
depression in 29 per cent and lack of confidence in 28 per cent, and in the 
remaining 12 per cent fatigue, obsessional and schizophrenia. 

TABLE III 

Reaction types : the alternative diagnoses when disagreement existed between the 
two psychiatrists 

Diagnosis given by one psychiatrist with the percentage of 

Diagnosis given by 
alternative diagnoses given by the other 

the other 
psychiatrist Anxi~ty Depressioa Hysteria Fatigue Lack of 

state (33 cases) (36 cases) srcdrome confidence 
(94 cases) ( cases) (30 cases) .. 

Anxiety state .. - 81·8 80·6 100·0 86·7 
Depression .. 28·7 11·1 0·0 3·3 
Hysteria .. 30·8 12:1 ·- 0·0 10·0 
Fatigue syndrome 8·5 0·0 0·0 - 0·0 
Obsessional .. 3·2 3·0 . 0·0 0·0 0·0 
Schizophrenia .. 1·1 0·0 0·0 0·0 0·0 
Lack of confidence 27·7 3·0 8·3 0·0 -

. Table III sh?ws that di~gn<!ses of anxiety state by one psychiatrist are, in cases of 
disagreement,, fauly evenly dtst?buted b~ the oth~r tp depression, hysteria. and lack of 
confidence. p1agnoses of depressiOn, hystena and fatigue are usually regarded as anxiety on 
the alternative assessment. It may be. noted from Table I that there was no disagreement 
upon the absence of acute or chronic disorders of organic origin. Agreement upon the 
absence of a disorder :has the same value as agreement upon its presence. 
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(b) Causes.-The psychiatrists were asked to define the main causes under 
t~e following he~dings: psychological, physical injUry, physical illness, air
~lc~ess, cold, altitude and exhaustion. Psychological causes were recognised 
m virtually every case by both psychiatrists, so that there was naturally 
ne.arl~ a 100 per cent agreement. There was also absolute agreement in 
reJectmg cold and altitude as causal in any case. Airsickness and exhaustion 
were only blamed in 2 per cent, and physical injury and illness in about 10 per 
cent of the cases. So little data were therefore available upon these opinions 
that the agreement was not tested. 

(c) The responsibility of flying duties.-The cards contained an unqualified 
stat~ment as to whether or not the neurosis had been caused mainly by flying 
duhes. The agreement of the two psychiatrists' opinions on this point is showa 
in Table IV. In the majority of cases, 411, or 76 per cent, P.l and P.2 both 
considered that flying duties had been a contributory factor. 

TABLE IV 

Whether or not neurosis had been caused mainly by B.ying "duties 

. Opinion given by one psychiatrist Opinion given by 
other psychiatrist (P.2) , 

(P.l) 

Yes No Total' 

Yes .. .. .. 411 46 457 
N 0 .. .. .. . . 37 47 84 

Total .. 448 93 541 
I 

In a further 47, orc8·7 per cent, they agreed that they had not played a part; 
giving a total agreement rate of 84·7 per cent and disagreement in the 
remaining 15·3 per cent. When both psychiatrists give a great preponderanpe 
of positive answers the agreement in the . • Yes' group is, naturally, bound 
to be high and the disagreements are, therefore, mainly derived from the 
cases in which one or othes psychiatrist had concluded that flying duties had 
not been causal. Of the 93 cases in· which P.1 believed flying duties had not 
been a factor, P.2 disagreed in half, and of the 84 in which P.2 thought flying 
duties had not been a factor P.l had reached a reverse conclusion in 44 per 
cent. In other words when one or other psychiatrist had reached the conclusion 
that flying duties were not causal there was only an approximately even chance 
that the second opinion would be similar. This discrepancy is a reflection of 

, the great difficulty in deciding, when other causal factors are known to be 
present, whether the experiences of flying which have contributed to t~e 
illness are of major importance. This difficulty was particularly great m 
men who broke down before flying at all, where the opinion might be. held that 
anticipation of the job in hand had or had not contributed to the illness. 

(d) Flying stress.-The psychiatrists making these returns had OO:n 
instructed to assess the psychological stress the patient had encountered m 
flying, whatever the nature of his duty, and to classify it in five degrees from 
nil to exceptional. As the assessment of exceptional stress was ~3;de only on 
seven occasions this grade has been included under sever~. No defin1tion. of these 
degrees was laid down and the observer had to make his assessments 1n terms 
of what he would regard as an average experience for !UlY ~uty. The figures 
of the resulting opinions of the two psychiatrists are gtven m Table V. 
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TABLE V 

Classification of degree of flying stress encountered in flying by two different 
psychiat.ri:Sts 

Opinion given by one psychiatrist (P.l) 
Opinion given by other 

psychiatrist (P.2) 
Nil Sligh~ Moderate Severe Total 

Nil ' 140 33 9 1 183 .. . . .. .. 
' Slight .. . . .. . . 29 76 20 10 135 

Moderate . . .. .. 9 33 72 21 135 
Severe .. .. .. 1 12 as 40 88 

Total .. .. 179 154 136 72 541 

It will be seen that there is fairly close agreement between P.l and P.2 in the 
distribution of the degrees of stress in the population as a whole, as shown in the 
marginal totals, but again agreement over individuals, in the body of the table, ·is 
not so close. The extent to which agreement existed is given in percentage form in 
Tables VI (a) and (b) which show how often P.1's opinion was subsequently confirmed 
by P.2, and also how often P.2's opinion had been previously reached by P.l. 

TABLE VI(a) 

Percentage number of cases in which two different psychiatrists agreed and disagreed 
in their' opinions 

(Derived from Table V} 

. Opinion given by 1st psychiatrist (P.l) .. 
Opinion given by 2nd 

psychiatrist (P.2) Nil Slight Moderate Severe 
I (179 ca~s) (154 cases} (136 cases) (72 cases) 

Nil . . .. .. 78·2 21·4 6·6 1·4 
Slight f 16·2 49·4 14·7 13·9 .. .. .. .. 
Moderate .. .. .. 5·Q 21·4 52·9 29·2 
Severe ' .0·6 7·8 25·7 65·6 .. .. .. .. 

Total .. .. .. 100·0 100·0 99·9 100·1 

TABLE VI(b} 

Opinion given by 2nd psychiatrist (P.2) 
Opinion given by 1st • psychiatrist {P.l) 

Nil Slight· Moderate Severe 
(183 cases) (135 cases) (135 cases} (88 cases) 

Nil .. .. . . . . 18·6 21·5 6·7 1·1 
Slight .. .. .. .. 18·() 56·8 24·4 13·6 
Moderate .. .. .. 4·9 14·8 53·3 39·8 
Severe .. .. .. .. 0·5 7·4 15·6 45·5 

Total .. . . .. 99·9 100·0 100·0 lOO·Q 

It, will be seen that the same answer :is usually reached in comparing 
P.l :with 1P.2 (Table VI(a)) or P .2 with P.l (Table VI( b)). The conclusiQUS 

. <lerived from them are as follows. If one or other psychiatrist thought that 
no flying stress at all had been experienced by the patient the other agreed 
with him in rather more than three~quarters of the case.~ and regarded i.t at 
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least as only slight in another 16-18 per cent. On the other hand serious 
disagre~~ts (of .more than one degree) are apparent in five per ce~t of the. 
ca.ses-rul m the JUdgment of one and moderate or, very occasionally severe 
in the judgment of the e~her. ' 

If the stress was judged to be slight by one or other psychiatrist there was 
exact agreement in approximately half, and in another 21 per cent the second 
opinion was only nil rather than slight. On the other hand, seven to eight per 
cent of the cases considered slight in one judgment were regarded as severe 
in the other-a difference of more than ~me degree. 

Witli those cases where the stress was judged to have been moderate 
there was again exact agreement in some 50 per cent but nearly seven per 
cent were regarded as having had no stress at. all in the second opinion. 

Where stress was judged severe there was also exact agreement in roughly 
half the cases, but the second opinion considered nearly 14 per cent as slight 
only and one per cent even as nil-a total of 15 per cent marked discrepancies. 

If in the table as a whole we consider a difference of more than one degree 
as denoting a serious discrepancy between assessments, then we find that 
there were 42 such divergences or 7·8 per cent of the total 541 cases. (This 
figure is the same whether we take P.l to P.2 or P.2 to P.l.) 

(e) Non-flying stress.-The degree of psychological stress which had been 
experienced apart from flying, referred to as non-flying stress, was assessed 
by the psychiatrists in three grades-nil, mild and severe-for which no 
definitions were laid down, The agreement reached upon this three-point 
assessment is shown in Table VII. The data show exact agreement between 
judgments in 78 per cent of the assessments-the majority indicating no 
such stress. The most marked difference in opinion lies in the severe category, 
for P.1 regarded 20 men as having had severe non-flying stresS and P.2 agreed 
with him in 11 cases (55 per cent), but regarded five as having had mild stress 
and four as having had none at all. This discrepancy is less when viewed in the 
reverse direction for of the 14 assessed as severe by P.2, P.1 had similarly 
judged 11 {79 per cent}. • 

If nil or mild in one judgment and severe in the other is taken as being 
a serious difference of opinion, the table as a whole gives 12 such cases, repre
senting 2·2 per cent of the observations. 

TABLE VII 
Degree of non-fl.ying stress experienced in the opinion of two difierent psychiatrists 

Opinion given by other 
Opinion given by one psychiatrist (P.l) 

psychiatrist (P.2) 
Nil Mild Severe Total 

Nil .. .. .. . . 81$ 63 4 382 
Mild .. .. . . .. 43 97 5 145 
Severe .. .. .. . . 1 2 11 14 

Total .. .. .. 359 162 2() 541 

(f) Predisposition to neurosis.-Finally there .is w~~t i9 probably .the mo~t 
important problem of assessment, that o~ pred1SpOSltJ?n tc;> neurosiS: It lS 

based upon the man's life story _up to the t~ o~ assunu~g a.J.rcrew duhes, and 
upon the total impression obtamed at an mterVlew l~stm~ for an hour. The 
predisposition was assessed in one of three grades-nil, nuld, severe-and the 
relevant figures are given in Table VIII. Exact agreement was reached as ~o 
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the degree of predisposition assessed on this three-point scale in 322 instances, 
or 59·5 per cent of the total.. It will be noted. from Table VIII that. the 
distribut10n ofthe assessments m the total populat10n also show an appreCiable 
difference, 'for P.l regarded 135 of the men as having no predisposition and 
97 as being severely predisposed, while P.2 considered only 116 to have no 
predisposition and as many as 125 as being severely predisposed. 

TABLE VIII 
Degree of predisposition to neurosis in the opinion of two di.fierent psychiatrists 

Opinion given by 2nd 
·Opinion given by 1st psychiatrist (P.1) 

psychiatrist (P.2) 
Nil Mild Severe Total 

Nil .. .. .. .. 61 51 4 116 
l:lild .. .. . . .. 64 202 . 34 300 
Severe .. .. .. . . 10 • 56 59 125 

Total .. .. .. 135 309 97 541 

TABLE IX 
Degree of predisposition ·to neurosis : the percentage of agreements and disagreements 

between two different psychiatrists . 
' 

Opinion given by other Opinion given by one psychiatrist (P.l) 

psychiatrist (P.2) 

Nil Mild Severe . 
Nil .. .. . . . . 48·6 18·9 6·3 
Mild 45·8 66·3 40·5 ' .. .. . . . . 
Severe .. .. .. . . 5·6 14·8 53·2 

Total .. .. .. 100·0 100·0 100·0 

The percentage rates of agreement and disagreement to which these 
figures lead are given in Table IX. They are the weighted mean rates of the 
proportions in which P.2 confirmed P.l's opinion and in which P.l had 
previously reached P.2's assessment calculated as described on page 311 and 
as shown in Table II. 

These figures of Table IX lead to the following conclusions:-
(i) When one or other psychiatrist had assessed a man as having 

no predisposition to neurosis, the second psychiatrist agreed 
exactly with this opinion in just under half the cases (48·6 per 
cent). The great majority of the remainder were regarded by the 
second psychiatrist as having only a mild degree of predisposition. 
In 5·6 per cent,. however, the second psychiatrist concluded 
that a case marked nil by his colleague had a severe degree of 
predisposition. 

(ii) Whe? one o_r ot~~r psychiatrist. had assessed a man. as having a 
m~ld pred~sposztzon to neuros1s, the second psychiatrist agreed 
with this opinion in two-thirds of the cases. In 18·9 per cent he 
could detect no predisposition at all and in the remaining 14·8 per 
cent he regarded the degree as severe rather than. mild. 
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(iii) When one o~ oth~~ psychiatrist. had assessed a man as having a 
. severe predtsposttton to neurosts, the second psychiatrist agreed 

exactly with his opinion in just over half the cases. In the great 
maj.o:ity of th~ remainder he would regard the degree of predis
positlon as mild rather than severe, but in 6·3 per' cent of the 
cases marked severe by his colleague he could detect no 
predisposition at all. · 

Returning to Table VIII, it may be held that differences between ·mild 
or no predisposition are relatively unimportant and that the crucial agreement 
then is upon whether a man is so predisposed that he should have been rejected 
f~r aircre~ <;m the evidence available. Of ~he 97 so regarded by P.l, P.2 would 
dtsa~ee m 38 .cases, or 39 per cent., while of the 125 judged severe by P.2, 
P.l dtsagreed m. 66 cases, or 53 per cent. In other words, in this particular 
field of observat10n nearly halfthe assessments of severe predisposition made 
by one psychiatrist were. not confirmed by another psychiatrist, though in 
87 per cent. of the disagreements the other psychiatrist recognised some signs 
of predisposition which led to the assessment mild. 

The circumstances in which the two psychiatrists work must be considered 
in appraising this result. The first psychiatrist is almost invariably working 
at a centre near the squadron to which the patient is referred by the station 
or squadrpn medical officer .. As a rule this psychiatrist has referred these 
cases to hospital for further investigation and treatment, or to the Central 
Medical Establishment for further investigation and disposal. He himself is 
much more preoccupied with the inl.mediate handling of the patient than with 
his ultimate disposal. In these cases which he is referring elsewhere he is 
less likely to tax the patient with a detailed analysis of his past and he may 
fail to elicit points revealed by the second observer, which, had he known 
them, he would have considered important in assessing predisposition. Indeed, 
the first psychiatrist may feel it undesirable as well as unimportant to push 
the matter at that stage; The second observer is bound to do so in order to 
ascertain the best disposal, which is based mainly upon an assessment of 
predisposition to neurosis, and he usually also has greater opportunity for 
doing so. The results in Table VIII support these observations since they show 
that the second psychiatrist has in fact elicited more evidence of predisposition 
than has the first. As was pointed out early in this report, such limitati?ns of 
the enquiry suggest that it is undesirable to transfer the present results Without 
reservation to the sphere of selection of aircrew at entry. 

3. Conclusion 
In the previous sections we have shown in detail the amount of agreement 

which the psychiatrists have revealed in assessing the characteristics of c~es.of 
psychological disorder, and we have dealt with each of those charactenshcs 
in turn. An obvious question then is : What is the overall result ? Is the 
general standard of agreement good, bad, or indifferent ? T~e answer t~ that 
question must depend partly upon the u~verse of disco11:rse,. 1.e. the.parttcular 
problem at issue. If the object of collectmg such psych~atnc data IS t? get a 
broad picture of the characteristics of ·different populations, such a~ different 
members of aircrew or the same population at different periods of hme, then, 
on the whole, we should regard the amount of agreeme~t as su~ciently close 
to lead to some useful results. For instance, in assessmg the unportance of 
flying stress as a factor in psychological disor~er the psyc~iatrists q?ite 
frequently show relatively slight differences of opimon and oc.caswnally senous 
differences. It would however, be reasonable to use such JUdgments to see 
whether the distribution of this characteristic differed widely between one 
large group and another or between one time and another. 

(76642) 
L 
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A parallel situation can be found in the study of the certified causes of 
death. Some degree of error is inherent in all such material, varying frotn 
one cause to another, but it is possible nevertheless to make, with due caution, 
illuminating studies of ~?ang;es. in the ~eath rates in ~ime or be!ween specific 
occupational grou:ps. W1th s~ar .caut.lOn and attention to pa~tlcular clr~um
stances, e.g. changmg standards m tlme, 1t seems that correspondmg compansons 
can be of value in the present field of study. Further, with the causes of 
death, attention must be focussed upon each particular cause under study 
and the probable amount and type of error assessed ; no overall degree of 
accuracy can be applied. Similarly here we cannot give a general rate of 
agreement. Our results show that in some characteristics there is a greater 
degree of concordance than in others and those differences must be borne in 
mind in the interpretation of results. 

If the universe of discourse is not the characteristics of a population
subject to error but still of value in giving the broad picture-but is the 
characteristics of the individual, then we are on much less secure ground. 
Even ignoring the slighter discrepancies, we have still a modicum of disturbing 
disagreements which may, for the individual, have far-reaching results, e.g. 
the connotation lack of confidence or the assessment of a severe degree of 
predisposition. We make no attempt to minimise these disagreements. ·With 
regard to the former we conclude that while with some cases there may be no 
serious difficulty in reaching a clear-cut conclusion, in others there can, from 
the medical aspect, be no certain dividing line between normal and abnormal 
fear. 

With regard to predisposition the psychiatrist's aid may well be sought 
in the selection of aircrew at entry. We have pointed out that we do not 
think the p;resent results can be legitimately transferred to that field since 
these assessments were made after breakdown had occurred and not in 
anticipation of it. The degree of concordance in judgments in a " normal •• 

·population might well differ from that found in this " abnormal " group. 
At best, however, these subjective evaluations of the personality present 
problems of great complexity and, as E. S. James (1944) has pointed out, 
are capable of many interpretations. In practice, the rejection of an unsuitable 
man will, however, depend upon the considered opinion of a medical board, 
or, if he is considered medically fit, of a board of executive officers who may 
use the opinion of the psychiatrist as well as the findings of psychologists, in 
assessing the candidate's temperarr;ental suitability. Thus either the medical 
or the executive board may use the psychiatrist's opinion t6 enlarge the 
prendses upon which their judgment is based. In such a setting differences 
of psychiatric opinion may still play a part in the final decision, but they will 
play a less dominating role-and such differences in the appraisal of personalities 
are, it should be noted, not the sole prerogative of the psychiatrist but affect 
all who are concerned with selection. 

Returning then to the question at the beginning of this section-Is the 
standard of agreement of psychiatric opinion good, bad, or indifferent ?.
we should, in short, say that the answer depends upon the particular circum~ 
stances under which the observations are made, the particular characteristics 
under study, and the particular purposes for which they are be~ng applied. 
The present obser:vatio~s, though limited to a circumscribed field, namely, 
cases of psycholog1cal d1sordeq at least give some numerical measure of those 
differences of opinion which it was obvious must occur in so difficult a field of 
judgment. They 1Jlay therefore aid in the interpretation of results in that 
field. 
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4. s~ 
(1) U:nder a system in use in .the. Royal Air Force a specially designed 
card 1S con;tpleted ~~ neuro-psychi3;tnsts for. every member of air crew referred 
to them ~th. s~sp1c1on o~ a neuroslS. The m!ormation thus provided includes 
the psychiat~lSt s c?nclus10ns upon t~e follo_wmg points : The reaction type of 
the illness; 1ts mam ~uses and therr ~elahonship to the man's flying duties; 
the degree of psychologtcal stress to which the man has been exposed in flying · 
the degree of stress to which he has been exposed apart from flying · and th~ 
extent to which he is predisposed to neurosis. ' 
(2) In nearly two years just over 5,000 such cards were returned and in 
541 of these cases it was found that the same man had been seen at 'different 
times and in a different place by two different psychiatrists. These duplicate 
returns offered a means of determining the degree to which any two 
psychiatrists using similar methods of interview agreed in their judgments on 
the points listed above. 
(3) This scale of agreement is being measured, it should be noted, not in 
an unselected population but in a group almost entirely ~mposed of cases of 
psychological disorder. To some extent it will probably comprise the more 
difficult of those cases. 
(4) The reaction type of the disorder was diagnosed under 9 headings. In 
81 per cent of the cases the two psychiatrists agreed in their diagnosis, in 
19 per cent they disagreed. Study of the specific diagnoses shows that the 
psychiatrists agreed in nearly 90 per .cent of cases with the commonest 
diagnosis-namely, anxiety state-and in approximately two-thirds of the 
cases diagnosed as either depression, hysteria, fatigue or obsessional neurosis. 
They agreed in the complete absence of acute and chronic organic disorder. 
When one psychiatrist could find no evidence of neurosis and judged the case 
to be one of lack of confidence, the other agreed in only'half the cases. This 
disagreement is discussed in the light of the difficulty of deciding in borderline 
cases where normal fear (lack of confidence) ends, and abnormal fear (an 
anxiety state) begins. The great majority of these cases, regarded as fear 
by one examiner, were regarded as an anxiety state, or abnormal fear by 
the other. Disagreement upon this particular distinction, which is funda
mentally artificial, was to have been expected. 
(5) In 76 per cent of the cases both psychiatrists considered that flying 
duties had been a factor in the psychological disorder. ·In 9 per cent both 
considered that it had played no part, giving a total agreement rate of 85 per 
cent and ~agreement in the remaining 15 per cent. 
(6) In assessing on a four-point scale the amount of flying str~ss experienced 
the psychiatrists agreed exactly in 61 per cent of cases. They differed by more 
than one place in their assessments in 8 per cent of the cases. 
(7) In therr assessment on a three-point scale of the degree of othe~ stresses 
to which the patient had been exposed the psychiatrists agreed exactly m 78 per 
cent. They differed seriously in 2 per cent. . 
(8) In their assessment of the patients' predisposition to .neuroslS upon a 
three-point scale the psychiatrists were in exact agreement m 60 per cent o1 
the cases. Nearly half the assessments of severe pre~position mad~ by on~ 
psychiatrist were not confirmed by the other, though~ the great ~aJon~:f o 
such cases the second psychiatrist recognised some stgns of predisposltlon, 
regarding them as mild rather than severe. In 6 per cent o~ the.c~ses that had 
in the opinion of one psychiatrist a severe degre: of p:edispos1t10n the other 
psychiatrist could detect no evidence of any predispos1t10n. . 
(9) The limitations of the results of th.e enquiry and partlcul~ly ~f ~~~t 
relating to predisposition are described, Wlth a comment upon t~e mad~a ) 
of transferring the conclusions directly to the problem of selectwn of arr crews 
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CHAPTER XXIII 
, 

FLUCTUATIONS IN NAVIGATOR PERFORMANCE DURING 
OPERATIONAL SORTIES 

by 

Squadron Leader D. D. Reid, M.D. 

FPRC Report 615, April, 1945 

Introduction 
Interest has been recently focussed on the various factors likely to affect 

the level of crew efficiency under operational conditions. Tactical considera
tions, such as the need in bomber operations for precise timing and track
keeping demand the minimum of human error. Laboratory experiments 
have strongly suggested the importance of prolonged mental concentration as 

. a cause of deterioration in performance. The results suggest that the effect 
of fatigue will be evident in a fall in the level of efficiency towards the end of a 
long period of mental effort. In bomber operations, however, study of special 
features of combat performance such as bombing accuracy has shown 
inconsistencies which cannot be explained by the mechanical effects of heights 
or evasive man~euvre, or by the effects of fatigue on crew personnel. Such 
instances also occur during training, where navigators can pass a speeded-up 
synthetic exercise yet fail on a flying exercise conducted at relatively reduced 
speed. Where no adequate physical explanation is feasible, the effects of such 
intangibles as anxiety and emotional upset must· be examined. This paper 
describes an attempt to interpret the fluctuations in performance duting 
operational sorties in the light of the possible influence of such psychological 
factors. 

It is at once apparent that the main difficulty in making an accurate . 
analysis of operational performance is the absence of an adequate measure of 
the quality of that performance at various points during a sortie. Certainly 
there exists no gauge of overall skill which can be applied to the material 
available from combat record$. Until such a gauge materialises, it must suffice 
to assess from the analysis of ·one facet of the overall performance, the 
fluctuations in efficiency from time to time during an operational sortie. 

In this study, the facet of performance analysed was the calc.ulation and 
plotting error involved in measuring wind vectors on the navigatwn~ charts 
used on operational sorties. This measure of performance has cons1derable 
advantages :-

(a) It is operationally important (in track-keeping and timing). 
(b) The degree of error can be expressed numerically. · · 
(c) This error is independent of such technical considerations as the 

reliability of radio fi.xes. 
(d) Repeated assays of the error can be made throughout the sortie and 

allocated to definite times. 
The practical details of the method are given in th~ R.A.F. M:wual of ~ir 
Navigation, but for those unfamiliar with navigational techmque a bnef 
description follows. 

Like all other vect~rs, the veJocity and bearing of t~e·wind f!lay .be 
represented as a line having length proportional to that veloc~1ty, and ~rectwn 
equal to that bearing. The basic navigational method of finding the wmdspeed 

(76642) 
M 
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and direction is by the application of the principle of the triangle of velocities 
(~ee Fig. 1). l!•. by accurat~ pin-pointing or other accurate method of fixing 
h1s ground posttlon, the navtgator knows that he has travelled from point A 
to point B in known time, the groundspeed and track can be calculated. The 
airspeed, course, and often the air position, are given by the instruments, and 
from these two vectors the triangle of velocities can be plotted, the third side 
of which is the vector representing the speed and direction of the wind. This 
process is, of course, open to the effects of human error in the arithmetic and 
simple geometry involved. The error in wind computation may occur in 
velocity and/or direction. The most satisfactory measure of the combined 
effect of these mistakes is the' vector error', expressed in m.p.h., between the 
wind found by the navigator and the ' true ' wind which he should have 
derived from the fixes and air positions which he has logged. This wind vector 
error in m.p.h. is actually equal to the error in miles after one hour's flight, of 
the aircraft's computed D.R. position based on the incorrect wind (see Fig. 2) 
where AB represents the course and airspeed vector after one hour's flight. 
BC is the 'true' wind vector, i.e. the wind vector found from the fix and air 
position logged on the previous section of the route. (For the purposes of 
this investigation these are assumed to be correct.) BC is the wind vector 
incorrectly calculated by the navigator on the previous leg and used by him 
to derive the D.R. position on the present section. The true D.R. position is 
given by C1, the incorrect position by C2• The distance between them C1 C2, 

is the vector error in wind-finding in m.p.h. Since the time of flight is one . 
hour, C1 C2 is also the error in miles of the computed D.R. position. It is this 
vector error which has been used in the analysis. The time and position at 
which these wind vector calculations were made is available in the log. In 
assessing the significance of the amount of error, it should be remembered that 
some error is inevitable owing to such instrumental difficulties as reading a 
protractor to within to· ~rrors above an arbitrary minimum can be fairly 
attributed to the human element. Indeed, the degree of navigator accuracy 
could alternatively be measured by noting the percentage of errors exceeding 
this permissible minimum. 

1. Collection of data 

An inYestigation into the standards of navigator pe~formance was recently 
conducted by the Operational Research Sectio~ of Bo!flber Command (1}. 
From the logs and charts of navigators engaged .m a .senes of ~ve!l bomb~g 
raids, random samples were taken of the calculat10ns mvolved m wmd-finding 
at various points throughout the sortie. T.he errors, ~ any, made on each of 
these occasions were then expressed, as explamed above, m terr:n~ of the result~t 
deviation in miles,. of correct from incorrect deduced pos1t1on. Up to s1x 
samples were taken from the log of each navigator in each sortie. Through 
the courtesy of the officers concerned, these results were made available 
for analysis. 

2. Method of ~ of data 

Clearly, sorties to different . targets involve journeys under var}~ng 
conditions of duration, enemy actton and weather. The same J?SY:chologtcal 
factors can as a first step reasonably be assumed to operate at slffillar stages 
of different sorties, e.g. approaching the target or on the last part of the way 
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home.' Any variations in navigator error which occur ~airly consiste:r;tly 
under similar circumstances may then be open to a psychologJ.calmterpretatwn. 
All the routes taken by the main force to the targets on the seven raids were 
known. One typical example is shown in Fig. 3. These routes were then 
arbitrarily divided into sections according to the following convention :-

(a) Base Froin base until the crossing of the line of 
longitude before the enemy coast. 

(b) Enemy coast Between the two lines of longitude on either side 
of the enemy coastline. 

· (c) Approach to target From the line of longitllde on th~ landward side 
of the coast, to the target. , 

(d) After the target . . From .the target area to the line of longitude 
before the enemy coast. 

(e) Enemy coast (R) Between the two lines of longitude on either side 
of the enemy coast. 

{f) Base (R) From the seaward of these two lines to base. 

Once the routes for the seven raids had been thus divided, the errors 
occurring at positions within these limits were summed, and the mean and 
standard deviation calculated. The results are shown in Table I, where the 
means are given for each stage in each operation. Unfortunately the numbers 
upon which these observations are based vary considerably but the main trend 
is obvious in the grand means at the bottom of the table. These show that 
there is a progressive rise in the mean error from base to target. After the 
target, the mean error falls, then rises over the enen;.y coast before falling again 
on the last stage of the journey to home base.. (The significance of these differ
ences may be gauged from the standard errors of the means given in Table 1). 

TABLE I 

Mean errors in successive stages in sorties 

Objective Base (0) Enemy Approach· After Enemy Base (R) coast (0) to target target coast (R) 
-

' 

Magdeburg .. 4·45 (29) 3·30 (24) 2·95 (21) 4·46 (13) 5·62 (18) 5;50 (11) 
Stuttgart (1) .. 0·00 (3) 1·20 (5) 2·17 (12) 4·67 (6) ITo (2) - (0) 
Stuttgart (2) .. 1·20 (5) 2·00 (15) 2·79 (38) ~(32) 5·50 (2) - (0) 
Frankfurt (1) .. 0·25 (2) 1·70 (14) !.:..2!1 (38) 3·76 (27) 4·93 (14) 1·50 (1) 
Frankfurt (2) .. 0·17 (3)* 5·32 (17) ~(16) ~(26) 1·31 (16) 5·25 (2)* 
Berlin .. .. 2·53 (19)* 3·90 (50) 1:!6 (56) 3·96 (45) 2·22 (9) 4·00 (4)* 
Dusseldorf .. 2·36 (66)* 2·90 (36) 7·15 (32) 4·07 (7) 7"59 (23) 3 ·14 (33)* 

All objectives 2·67±·43 3·29± ·33 4·90±·48 3·80±·42 4·86±·91 3·75±1·00 

This result is compared in Fig. 4 with a graph of the variation in speed of 
respiration in an experienced bomber pilot during an operational sortie (Goldie 
1942). The obvious association between variations in performance and 

(i) * Indicates the raids on which mean error tended to be at maximum before taruet was 
reached. 0 

(ii) Numbers of ·observations upon which means are based are enclosed in brackets. 
(iii) Sections of route where losses occurred are indicated by heavy type. 
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· t hythm 1's presumably due to some common factor affecting them resprra ory r · h dim' · h d both. Emotional tension may be that common factor, smce t e m1~ e 
efficiencv of navigational aids beyond the enemy coast should, other thmgs 
being equal, :tnpress on the navigator the need for ac~ura~y .of log and. chart 

k It maY be further presumed that such tens10n IS mcreased m the 
w~:se~ce of enemy opposition. lnspectio~ of the de~ail of '!'able I s!10~S. that 
fJ1e trend evident in the grand means lS not consiStent m each mdiv1dual 
nperation. This is in part due to the differ~nc~ between the numbers of observa
tions upon which the means are based, wh1ch mtroduce chance errors, but there 
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is also a clear tendency in three of the raids (marked in the table by an 
asterisk), for the mean error to be at a maximum before the target is reached. 
In the remainder, the mean error tends to be at a maximum in the latter part 
of the sortie. This divergence accounts for the bimodal nature of the curve of 
grand means. To test the suggestion that some psychological reaction to 
enemy opposition was the basis of this phenomenon, the combat reports for 
these seven raids were examined. The numbers of aircraft lost to the enemy 
defences, fighter or flak, were counted for each section of the route. The 
sections of the routes on each· of the raids where the opposition was fierce 
enough to cause losses are in heavy type in Table I. Broadly speaking, it 
may be said that-

Interception of the bomber stream may take place either before the 
target is reached, or on the way home. 

Opposition is generally associated with a rise in the mean error in 
navigator calculation. 
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This .last conclusi?~ is !it best a crude generalisation, as it is unlikely that 
the reaction to opposition 15 the only factor affecting navigator performance. 
The data may be further analysed by division into observations made-

(i) before effective opposition was met ; 

(ii) during intensive opposition ; 

(iii) during the ~tion of the route immediately after (ii) (if this lay over 
enemy temtory) ; . 

(iv) the last section of the journey home. 

F?r comparison, a similar analysis was made of navigators' errors 
occur~g durmg .a. series of night. cross-country training flights under quasi
operational conditions. The navtgators concerned were fully trained per
sonnel who were awaiting posting to operational squadrons. The flights 
lasted about five hours and samples were taken of the calculations made at 
intervals throughout the flight. 

The results of these analyses are summarised in Table II. 

TABLE II 

Mean Errors at Successive Stages on (a) Operational and (b) Non-operational Flights 

During Return to 
(a) Operational Before opposition After base 

{1) No. of observations .. 252 442 49 48 
(2) Mean error in miles (m) .. 2·77±·28 4•51±·30 4·87±1·17 3·75±1·20 
(3) S.D. of error distribution (a) .• 4·37 - 6·38 8·18 8·34 

(4) CoefficientofvariationC:a) 157·8 141·15 167·9 222·4 

(5) Percentage· of errors over 
18·8 4 miles .. .. .. 22·6 36·4 44·9 

(bf Non-operational 1st hour 2nd hour 3rd hour 4th hour 

(1) No. of observations .. 172 172 172 172. 
(2) Mean error in miles (m) .. 1·33± ·38 !.:,!!±·16 1·89±·18 0·90± ·12 
(3) S.D.--error distribution( a) .. - 4•98 2•08 - 2·33 - 1·62 

(4 j Coefficient of variation C: a) 374·4 184·1 213·8 180•8 

(5) Percentage of errors over 
. 5·2 4·7 4·1 2·3 4 miles .. .. .. 

The data given in the second lines of both sections of Table II are com
pared in Figs. 5 and 6. The operational means are all significantly ~gher than 
the non-operational controls. Further, although the me~ error m th~ non
operational series tends to fall slightly, the means. nse abruptly lD the 
periods during and immediately after the encountermg of severe enemy 
opposition. 

Comparison of the standard deviations of the error ~tributions given in 
the third lines of the two sections of Table II, shows some divergence between 
the downward trend of the non-operational values and the upward trend of 
the operational ones. When this comparison is made between the more 
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accurate measures of dispers~on round the !ll.eans give~ by the C?efficient of 
Variation the divergence ts not so stnking and mterpretatlon of the 
significan~e of these c~anges in variability is difficult. 

In the fifth lines of both sections are given the percentages of errors 
exceeding the maximum which might reasonably occur because of the limitations 
in accuracy of the instruments nsed (4. ~les). The n?n-operational series 
shows a consistent downward trend, while m the operational group the per
centage rises to a maximum during and after opl?osition. In the last stage of 
the operational flights the percentage falls cons1derably. These changes are 
significant (X2 = 17·71, n = 3, P< ·01). 

The position may be summarised by reviewing the trends of the means 
and standard deviations in the light of these percentages. In the non
operational series, the mean error decreases because fewer large mistakes are 
made in each successive hour. In the first three stages of the operational 
sorties, however, '!n increasing proportion of larger mistakes are made. In 
the last stage, a much smaller proportioR of the mistakes are above the 
permissible limit. · 

One possible interpretation of the data may be offered. The standard of 
performance to be expected in fully trained navigators flying under conditions 
similar to those met on operational sorties is seen in the second series of results. 
The two critical differences lie in the facts that :-

The efficiency of the operational group might have been diminished 
by the accumulative effects of 6perational strain. 

There was no element of hazard due to enemy action in the non-
operational series of flights. 

The difference in general level and trend of the mean error and possibly also 
in variability of performance between the operational and non-operational 
series has already been noted. This difference cannot be attributed to external 
technical factors, as the errors measured were mistakes in calculation which 
were quite independent of the results obtained from the navigational aids. 
These errors must thus have arisen within the individuals themselves. 
Indeed, it is likely that they are the results of the emotional disturbance 
inseparable from the anxiety involved in action against the enemy. The rise 
in the mean error above the level usually found in normal flight even before 
action is joined suggests the influence on performance of anticipatory anxiety. 
Once opposition is met, the mean rises still further, presumably in the mental 
confusion engendered by such perturbing circumstances. It is interesting to 
note, too, that this inefficiency persists even after this stage of acute danger, 
as long as the aircraft is over enemy territory and liable to renewed attack. 
On the last part of the journey home, anxiety is at least in part allayed but 
fatigue might be expected to operate. In this context, fatigue may be defined 
as the effect of prolonged activity evident in a terminal deterioration of 
efficiency. It is difficult to disentangle the influence of anxiety and fatigue 
particularly, as is often observed, anxiety per se will cause an early deterioratio~ 
in skilled performance (Davis 1943). A distinction might be made between 
anxiety as a cause of distraction and anxiety as a factor in fatigue. The data 
in Table II suggests that as far as the bulk of the crews are concerned the 
distractive effect of acute anxiety is more important than the effect of fatigue 
as measured by a terminal fall in efficiency. The data does suggest however 
that a small minority are still making unduly large errors 'when ~n the last 
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lap of the journey. It gives no indication'whether this is due to a real 
mental deterioration in an .unduly fatiguable minority or merely to a 
slackening of navigational conscience and crew discipline. 

If this interpretation of the facts is valid, then it may be useful in 
assessing the applicability of laboratory studies to operational conditions, 
and in· the explanation of the inconsistencies of combat performance already 
noted. There is as yet no known method of eliciting in the laboratory the 
emotional responses evoked by action against the enemy. The importance of 
these responses in determining crew performance has been demonstrated. 
Laboratory studies of fatigue which show only a terminal deterioration in 
efficiency may well be applicable to the monotonous conditions of long range 
sea patrols. But in bomber operations, such a terminal deterioration due to 
fatigue would be masked by the effects of previous periods of 'acute anxiety. 
Although thus overshadowed, the results of fatigue may be none the less real. 
The difficulty of determining from operational data the optimum length of 
activity to avoid fatigue is obvious. Although the results are only suggestive, 
there is a hint that the effects, within a group, of prolonged mental effort may 
be more evident in an increased variability or raggedness of performance rather 
than in any terminal fall in the mean level of efficiency. This, of cours~. has 
often been shown in laboratory experiments. 

This reading also suggests explanations of the inconsistencies of training 
and combat performance noted in the introduction. In training, discrepancies 
between ground and air performance are probably due to the increased 
emotional tension of flight. Errors in wind finding on the outward leg of an 
operational sortie, when fatigue could hardly be expected to operate, presum
ably arise from anticipatory anxiety. The increase in scatter of the bomb 
pattern over a heavily defended target reflects acute anxiety. The persistent 
effect of susta.il}ed apprehension was evide~t in the high mean er~or while still 
liable to attack over enemy territory. This effect may well explam the results 
obtained over targets when opposition en route had been anticipated, but not 
in fact met. · 

As far as selection of key persoimel such as .the • wind finders ' of a 
bomber formation is concerned, this study merely re-emphasises the 
importance of stability of performance under conditions of stress. A close 
analysis of their operational records will distinguish from among men of equal 
proficiency under normal circumstances, those. who maintain their efficiency 
in the heat of action. To them should be assigned the post of unusual 
responsibility. 
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Summa.ry 
(I) The errors in calculating and plotting wind vectors made by navigators 
engaged in a series of night bomber operational sorties have been analysed. 

(2) ~y ap. arbitr.ary division of !~e routes to and fro~ the target and 
plottmg the sechons where oppos1hon was encountered, 1t was possible to 
compare the fluctuations in performance with the times of occurrence of acute 
hazard. 

(3) Compared with the fluctuations in navigator performance during a 
series of_ non-operational flights, the level of efficiency during the operational 
sorties, which is lower at all stages than in the non~operational controls, varies 
considerably. The average error rises to a maximum during and after enemy 
opposition and falls again on the last part of the route back to base. 

(4) It is suggested that these fluctuations are successively due to the effect 
on performance of anticipatory, acute and persistent anxiety. These effects 
seem to be larger than the effects of fatigue in the latter stages. 

(5) A caution is given against too confident a translation of laboratory 
findings in studies of fatigue to operational settings where periods of acute · 
anxiety are usual. The significance of variability of performance is discussed. 
(6) The psychological interpretation of the data is used to explain some 
inconsistencies of performance in training and operations. . 

(7) The importance of stability under stress in the selection of key 
personnel is re-emphasised. · 

O.R.S. Bomber Command 'report 

Davis, D. R. 

Goldie, E. A. G. . • . . 
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A1B .• 
A3B .. 
A.C.H. 
A.D. G.B. 
A.E.A.F. 
A.F.u.· 
A.G. 
A.G.S. 
A.N.S. 
A.O.C. 
A.S.R. 
Bale-out 
B. and G.S. 
B.A.T. 
Courage 
De~p penetration 
Ditch, to 
D.R. position 

Drink, in the .. 
E.F.T.S. 
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GLOSSARY 

Fit for full flying duties as pilot. 
Fit for full flying duties as combatant passenger. 
Aircrafthand. 
Air Defence of Great Britain. 
Allied Expeditionary Air Force. 
Advanced Flying Unit. 
Air gunner. 
Air Gunnery School .• 
Air Navigation School. 
Air Officer Commanding. 
Air Sea Rescue. 
Abandon aircraft by parachute. 
Bombing and Gunnery School. 
Blind Approach Training. 
Quality of persisting with a task despite fear. 
Flying deep into enemy territory. 
:Make forced landing on water. 
Position estimated by deduced reckoning, usually known as 'dead ' 

reckoning. 
Having made forced landing on water. 
Elementary Flying Training School. 

F.E ... 
Fearlessness .. 
J;'lying stress .. 

. . · Flight Engineer. 

F.M.A.E. 
Form 48 
Freshman 
George 
G.R ..• 
Grading School· 
H.C.U. 

' 

Immediate (and non-) 
awards. 

Inhibit 
Innate tendencies 

Intercom. 
L.A. C. 
Lack of moral fibre .. 

M/U gunner •. 
Neurosis· 

N.Y.D.N. centres 
Operation or op. 

· Operational limit 
O.R.S. 
O.T.U. 
Overshooting 

under-). 
(and 

Absence of fear where fear might be expected. 
The load a man has to carry in the performance of flying duties, 

including emotional strain, skill fatigue, bodily fatigue, air
sickness, noise, glare, cold and altitude effects. 

Flight Mechanic-aero-engine. 
Medical history. 
Man on first operational :B.ights. 
Automatic pilot. 
General Reconnaissance. 
Elementary flying school used for selection. 
Heavy Conversion Unit. 
Decorations are usually deferred but t;na¥ be given immediately 

after an achievement. 
Suppress, prevent. 
Tendencies to respond to external situations in a way ~hich is 

determined by inheritance. 
Internal telephone system in aircraft. 
Llading aircraftsman. · 
Term used in Air Min.:.stry letter on the disposal of members of 

air" crews who forfeit the confidence of their Commanding 
Officers. Equivalent to lack of courage. 

Mid-upper gunner. 
Synonym-nervous breakdown. Illness shown by symptoms 

which are pyschological (mental) and/or physical (bodily). 
Neurosis is the result of failure to adapt to strain. The symptoms 
of neurosis are the same whether due to civilian worries, flying 
stress or other combatant duties. There is no such illness as 
flying stress. 

Neuropsychiatric clinics. 
Flight against the enemy. 
Fixed maximum of combat flying. 
Operational Research Section of commands. 
Operational Training Unit. 
-the runway on landing. 



P.M.O. 
P.R.U. 
Psychologist .• 
Psychiatrist 

P.T •.. 
Put up a black, to 
R. Gunner 
Ropey 
Scrubbing 
S.F.T.S. 
Shell shock 

S.M.O. 
Sortie 
Standing-by .• ' 
Sweep .• 
Taylor suit .. 
Tour (operational) 
Trip 
U/S 
U/t 
Waverer(-ing) 
W/0 .. 
W.Op. 
W.OpfA.G. (or /M) 
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GLOSSARY-continued 

Principal Medical Officer. 
Photographic Reconnaissan!le Unit. 
Scientist who specialises in the study of normal mental function. 
A doctor who specialises in the diagnosis and treatment of 

psychological or mental illness. 
Physical training. ' 
Commit an error of technique, judgment or discipline. 
Rear gunner. 
Unsatisfactory or defective. 

.. · ' Cancelling operational trips. 
Service Flying l'raining SchooL 
Term erroneously used to describe neurosis occurring in troops 

during the 1914--1918 war. 
Senior Medical Officer. 
Flight against the enemy. 
Waiting in or near the aircraft at instant readiness for take-off. 
Fighter sartie in formation. 
Electrically-heated flying suit. 
Completed periOd of operational flying (e.g. 30 sorties or 200 hours). 
Flight against the enemy. 
Unserviceable-refers to machines. 
Under training. • 
Man of defective morale in relation to operational flying. 
Warrant Officer. 
Wireless operator. 
Wireless operator air gunner (or mechanic). 



Acapnia .. 

Accidents, contributing to flying stress 

Aggression, lack of, related to timidity 

Airsickness, psychological effects of 
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INDEX 

Subject 

Airsick subjects whp were severely predisposed 

Page 

271 

49-50 

51, 198 

Analysis of cases of airsickness with evidence of neurotic predisposition 
Analysis of material 

161, 282--305 
290-293 

292 
283-287 
35, 126 

283,290 
298-299 

As cause ol- symptom of neurosis .. 
Assessment of predisposition to neurosis 
Constitutional motion sickness 
Discrepancies between assessment of morale by the investigators and the 

executive . . . . . . . . . . . . . . . . . . . . 293-294 
Discussion 299-303 
Duration of symptoms 284 
Frequency of airsickness at the type of suspension 286 
History of airsickness 282--283 
History of motion sickness ' 283 
:Material 282 
Method 282-283 
Methods of assessment of neurotic predisposition and morale : illustrative 

case histories (Appendix) . . · . . . . . . . . 306-307 
Morale 293 
Neurosis 

Predisposition to neurosis 

Psychiatric assessment 

288-293 
289-290,306-307 

287 
Psychiatric hi~tory and assessment of predisposition to psychological disorder . 

on a four-pomt scale . . . . . . . . . . . . . . . . · 283 
Recommendations . . . . 303-305 
Relation of morale to other psychological factors . . 294-296 
Relative frequency and importance of psychological factors as a cause of 

suspension 296 
Summary 303-305 

Symptomatology 284-287 
The psychological factor in relation to the stage of training at which 

suspension occurred in 

Air Bombers 

Air Gunners 

Navigators 

Wireless Operators 

,. 

Alternative' employment of operational air crews-see Relief employment 

Altitude, effects of exposure to .• 

Amnesia •• 

Anticipation 

\nxiety 

294 
297 
297 
297 

49,66 
259-281 

45-46 

86-87,88 
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.Subject 

Bomber Command-see Commands 11 

Day Bombers 

Briefing 

Cancellations of sorties, effects 

Casualties, effects of 

Clinical and statistical study of neurosis precipitated by flying duties. 
Causes of neurosis 

Airsickness 
Altitude 

Causes arising from flying duties 

Exhaustion 

Physical causes 

Physical illness 

Physical injury 

Psychological causes 

Relationship between breakdown and risk •. 

Pag11 

62-64 

45 

45-46 

49-50 

140-172 
158-163 

161 
159-160 

159 
.. 161 

159, 163 
160-161 

160 
161-162 

162 
Clinical aspect of neuroses arising from flying duties 

Comparison of proportion of anxiety hysteria and 
neuroses related to flying with those not so related 

Fatigue syndrome 

Hysteria 

depression in the 
166 

47-49, 167 
166 

Percentage of cases with anxiety states under commands 166 

Percentage of fatigue syndrome for different dutJes compared with that 
of all neuroses • • . . • . . . • . . . . . . . 167 

Proportion of different reaction types 166 
Flying hours and operational experience 

Operational and non-operational flying experience before cases reported 
sick . . . . 148 

Time of breakdown in relation to flying· and operational experience in 
each Command (percentage of cases) • . . . . • . . . • 149 

Incidence 
Comparison of incidence in the whoh command with those in the 

operational and training sections (per cent man-years) 
Comparison of the marriage rate in the groups related and unrelated to 

flying duties . . . . . . . . • • • • . • . . 
Distribution in air crew categories resulting from flying duties in a year 
Distribution of the cases under duties 
Incidence in air crew categories as a percentage of man-years 
Incidence in air crew categories in Flying Training Command 
Incidence (per 100 man-years) in commands 
Incidence in duties in operational units of commands (per cent man-years) 
Incidence of neuroses unrelated to flying 
~euroses apparently unrelated to flying duties in commands (per cent of 

total cases) 
Percentage of cases in a\1' crew categories 

147 

148 
142 
145 
142 
144 
144 
145 

122, 147 

147 
142 

!\Iethod of collecting and sorting data 

Prog~osis of neurosies 

97-98,118,140-142,173 

Final tiisposals by the Central Medical Board 
Final disposals of temporary disposals 

167-169 
167 
168 
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Subject 

Clinical and statistical study of neurosis precipitated by flying duties-contd. 
Prognosis of neurosis-contd. 

Prognosis in relation to air crew'categories .. 
flying stress •. 
non-flying stress 
predisposition 

Relation o~ flying experience to prospect of returning to flying duties 

Stress and predisposition to breakdown .. 
Flying experience compared with stress and predisposition 

Page 

168 
169 
170 
169 
169 

150-158 
157 

Relation of flying stress to increasing flying experience, age and 
marriage rate 

Stress in groups With differing degrees of predisposition .. 
Under air crew categories. 

158 
156 
168 

Under groups of neurosis due to flying, neurosis not due to flying and 
lacking confidence 155-156 

154-155 
170-172 

Under commands 

Summary of results .. 

Coastal Command-see Commands 

Cold 

Commands, psychological disorders in 
Bomber 
Coastal • 
Fighter 
Flying Training 
Overseas 
Factors causing neurosis in' Bomber 

Coastal 
Fighter 
Flying Training 
Overseas 

Occurrence and inCidence of neurosis in Bomber 
Coa.Stal 
Fighter 

Preventive measures in Bomber 
Coastal 
Fighter 

Flying Training 
Overseas 

Flying Training •• 
Confidence and lack of 

4, 9, 76 

31-64 
71-81 
65-70 

125 
124 

43-50 
73-76 

66--67, 68-70 
144 
148 

136, 154 
136, 154 
136, 154 
136, 154 

154 
51--62 
76-81 
67--68 

197-198 

Nature of 

Confidence in aircraft 

Confidence.in crew 

Confusion .• 

82,86-87,88,106,114-115,127,132-135 

56-57, 73 

51-52 

259-281 
Constitutional factors-see Predisposition 

Courage 

Crashes-see Accidents 

Day fighting 

Diagnosis-see Reaction Type 

Discipline 

107, 112-113 

65--68 

57-58 
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Subject 

:Pomestic factors affecting the load 

Efficiency 

Loss of, due to neurosis , 

Epilepsy .• 

Caused by acapnia 

Caused by emotion . . . 

Idiopathic 

Episodes of unconsciousness, confusion and amnesia while tlying 

Aural vertigo 

Cardiovascular instability •. 
Blacking-out at low" g" 
Fainting of cardiovascular origin 
Fainting through pain .. 

Material and Method . 
Oxygen lack .• 

Susceptibility to oxygen lack .. 

Psychological disorders 
Acute fear states 
Anxiety states .• 
Fear with hysteria 
Fee.r with panic 
Height at which unconsciousness occurred •. 

Results 
Aetiological classification 
Epilepsy , 
Epilepsy caused by fear 
Mixed syndromes 

Summary and conclusions .• 
' ' 

Experience, iniluence upon effects of stress 

Ptzge 

60-
i.l ' 

34, 65, 71-72 

262 
271 

263,264 
264 

259-281 
.• 265-266 

264-265 
264-265 

264 
265 

259-260 
266 

• • 266-267 
267 

.• 269-271 
267-269 

272 
272 
270• 

260-282 
261 

262-264 
263-264 

262 
272,274 

52-53,62,66-67,103 

Fainting-ses Syncope 

Fear 
Epilepsy 
Fear states, acute 
Relation to tlying stress 

36, 37, 44, 65-66, 72, 86-87, 88, 104-106, 108-111, 161 
263-264 
269-270 
104-106 

Fearlessness, nature of •• 

Fighter Command-ss~~J Commands 
Day fighters .• 
Night fighters 

Fluctuations in navigator performance during operational sorties 
Analysis of data 
Collection of data •• 
Mean errors in successive stages in sorties 
Summary 

Flying Stress 
Definition 
Effects of 

107-113 

66 
68-70 

321-331 
323-329 

323 
324 
331 

3, IS-21 
3, 18, 19, 21, 31. 100 

33-37 
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Clinical.ctors contributing to 
P' Catastrophes-crashes experienced, witnessed 

Operational conditions 
Anticipation 

Briefing 
Cancellation of sorties, late, repeated 

Critical points in the tour 

Nature of operations , 
Enemy defences 
Hazardous return 
Inactivity 
Length of trip 
Weather 

Physical Factors 
Altitude 
Cold 
Fatigue 
Sleep, loss of 

Factors influencing effects •. 

Extrinsic 
Conftdence in aircraft 

in crew 
Discipline · 
Domestic factors .. 

.. 
Flying training and operational ex}>erience 
Living conditions 
Operational effort, spacing of 
Physical training . • . 
Recognition of success 
Recreation 

Intrinsic; 

Human response to flying stress 

Lecture !-Neurosis in flying personnel 
Distribution and causes of neurosis 
Fear as an element of flying stress 
Historical 
Scope and methods of present investigation 

Lecture II 
Courage and conftdence 
Fearlessness 
Inhibition as a. basis for fearlessness 
Lack of conftdence 
Pavlov's observations applied to fearlessness .. 

Measures of the effect of operational stress on bomber crews 
Conciusions 

Sickness incidence 

Page 

43-50 
49-5~ 

45 
45 

45--46 
47, 64 

44--45,64 
44--64 
44--45 
46,64 

43--44, 73-74 
43--44,64,66,68,73-74 

45-50,66,75-76 
49,64 
49,76 

47-'-49,64 
48--49,64 

51-61 
51 

56-57, 73 
51-52 

57-58,67 
103 

52-53,62,66-67,103 
59 

54-55 
58-59,67 

55-56 
59--60,67--68 

51,69-70 

100-116 
.•. 100-106 
.. 102-104 
.. · 104-106 

100 
.. 101-102 

.. 107-116 
106, 112-113 

107-108 
.. 108-110 
.. 114, 115 

107,110-111 

245-258 
255-256 
246-247 

Variations in the relative liability to psychological disorder 
V:ariation in weight 

246 
245-24€ 

Summary of results 
Index of relative liability to psychological disorder 
Mean age at successive stages in tour .• 

247-25~ 

251-25~ 

24~ 
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Subject 

Measures of the effect of operational stress 'Jn bomber crews-contd. 
Summary results-comd. 

Mean height at successive stages in pre-operational training 
Mean height at successive stages in tour 
Mean weight at successive stages in tour 
Physical measurements •• 
Psychological disorder index 
Psychological disorder index at successive stages in tour (1~43) 
Psychological disorder index at successive stages in tour (1944) 
Sickness incidence 
Sickness index at successive stages in tour 

Page 

251 
249 
247 
247 
252 
252 
255 
255 
252 

Variations in mean weight during operational and non-operational .. 254-255 

Relation to 
Incidence of psychological disorder 
Physical sickness rate, •• 
Weight loss 

Role of Medical Officer in relation to 
Assessment of degree of agreement upon signs and effects of 

Change in appearance, talk and behaviour 
Change in attitude to :liying . 
Effects of alcoholic excess 
Efficiency, loss of 
Inability to carry on 
Keenness, loss of .. 
Personal descriptions 
Physical symptoms 

Historical review 

A critical review of published literature 
Aetiology 
Constitutional predisposition •• 
Flight factors causing psychological disorders 
General description and symptomatology 
Other physical causes • , 
Physical testing 
Prophylaxis, flight factors 
Psychological causes 
Psychological testing .. · 
Results of selection 
Selection of air crews .. 
Temperamental causes 

Hyperventilation . : 
.Epilepsy 
Unconsciousness 

Instructors 
Notes for the guidance of 
Recognition of unsuitable pupils by behaviour 

In the air 
On the ground .. 

ln>trument ftying 

Lack of confidence, se1 Co!lfiden~ 

.. 

252 
'252 
247 

37-38,61-62 

,. 
' 

33-34 
34 
35 
34 
36 
34 

36-37 
35-36 

1-13 
4 
4 

(hi'! 

1--4 
8 
8 
9 

8-9 
I0-12 
12-13 
9-13 
4-5 

263-264 
262-26-4 
259-281 

199,202-204 

203 
204 

6~...{)9 
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Leadership 

Subject 

I .• 

Pa&l 

42-43, 50, 53-54, 62-63, 76-78 
\ 

Leave \· 
Literature-see Historical Review 

Living conditions .. 

Load (psychological)-{see also Flying f?tress) 

Factors contributing to 
Role of medical officer i.D. relation to 

Medical Officers-see also Flying Stress.....:.Role of 
Instructions to -

Management of neurosis by 
Causes .• 
Diagnosis 
Predisposition to neurosis 
Results of treatment 

·Symptoms 
Treatment 

Role of, in detecting and preventing the effects of stress 

Morale 

Motion Sickness-see Airsickness 

Navigators 
Performance on operations-see Fluctuations in 

Normal ft}ring personnel .. 

60,68 

59 

31,32,43-50,66,73-76 
43-50 

37,41,42,168 

97-98 
96-97 
90-91 
86-90 

92 
96 
96 

92-96 
37-38 

9, 37 

. . 185-192 

Predisposition to psychological disorder in normal flying pers6nnel 92, 185-192 
Assessment of degree of predisposition in the series compared with that of a 
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