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PREFACE TO THE SECOND EDITION 

IN this new edition the scheme of the book remains the same, 
and the author does not find it necessary to alter any of the r 
main conclusions and views that have been put forward in 1 

the body of the work. In fact, the principles laid down\ 
in the previous edition are given in the present a greater i 
emphasis and wider outlook. A chapter on the general

1 

survey of tuberculosis has been added which summarizes 
the present state of our knowledge of the disease. In review-

• ing the whole problem of tuberculosis from its preventive 
aspect and in its broad relation to the health and well-being of 
man, there present themselves two or three important ways 
along which medicine may advance in the future. 

(a) The trend of modern thought points more than ever 
to the betterment of the social and economic conditions of 
the people for the real solution of prevention of tuberculosis. 
The growing desire of the community for the fresh-air 
life and for improvement in their environmental conditions, 
together with the endeavour of civilized nations to carry out a 
programme of social welfare and health service, give promise 
of producing a stronger and more efficient race in the coming 
generation which will result in the gradual reduction of the 
incidence and mortality of tuberculosis. 

(b) The recent progress m_ade in non-specific therapy has ( 
enabled us to recognize Nature's vital activities in the . 
cure and arrest of disease through inflammatory reaction : 
rather than through any specific means. To understand and· 
follow Nature's methods (Nature is only another name for~ 
the Divine power) is to realize the ways and means to secure. 
the elimination of tuberculosis. 

v 
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(c) The discovery of the electronic concept of matter and 
of its property of radio-activity when applied to the human 
body opens up great possibilities in the conquest of disease. 
As Marconi says, • \Ve are just entering what may be called 
the field of vibrations, a field in which we may find more 
wonders than the mind can now conceive.' The practical 
application of electro-magnetic waves and their various 
frequencies in the realm of commerce can surely be extended 
to medicine for the detection and prevention of disease, if the 
medical profession has the courage and insight to make use 
of them for the good of suffering humanity. Unless the 
campaign against tuberculosis teaches the civilized man to 
change his present material, strenuous and unhealthy aims 
and pursuits, and to follow a more sane, simple, and natural 
living, he will have gained no advantage even if he had 
achieved the conquest of consumption, as by escaring from 
tuberculosis he will only fall a prey to a brood of other evils. 
such as cardiac, renal, and malignant diseases that lurk 
within civilized beings. 

Prevention is the order of the day. The freedom that 
is worth having is freedom from disease. Therefore it is 
becoming more and more necessary for medicine to understand 
the signs of the times, to welcome light from every quarter 
without bias or prejudice, and to lead mankind in the pursuit 
of preservation of health and the prevention of disease rather 
than spend its energy in the treatment of symptoms when 
disease is firmly established in the human body. 

D. C. M. 

Loxnox, 
September, I92]. 



PREFACE TO THE FIRST EDITION 

IN this volume the writer approaches the problems of tuber­
culosis from the nutritional and other aspects, which were 
dimly outlined in his previous work, and which are now 
amplified and enlarged by the survey of recent advances in 
scientific knowledge. Since my previous work on the subject 
was written in .rg:ro, we have travelled a long way on the 
path of research and experience in tuberculosis. We have 
lingered long enough a~ the milestone of bacteriology. 
':Ve are now tempted to stop at biochemistry, and to 
make much of the marvellous revelations of chemical 
and biological actions within the human body. Further 
on the way sociology meets us to show how profoundly 
normal and abnormal processes are influenced by man's 
daily life and environment, and psychology beckons us 
to explore the untrodden paths of human thought and 
action in their bearing on health and disease. In the 
growing light of these sciences we can no longer be 
satisfied with microbe and other theories which did duty 
a generation ago. The spirit of the times demands that we 
should adjust our angle of vision and study life's processes 
from social, economic, and psychological aspects which 
offer a more satisfactory solution in the etiology and 
treatment of tuberculosis. If in the attempt to apply the 
message of modern thought to the many phases of tuber­
culosis there has been some criticism of orthodox views, it 
is to emphasize that health and disease have physical as 
well as psychic and spiritual values, and that only in their 
right relation and perspective can a true picture of the 
disease be formed and its treatment satisfactorily carried 
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out. The reader may not be able to follow us all the way, 
but we shall be amply rewarded if his perusal of this· work 
helps in any small way to stimulate thought, challenge 
enquiry, and broaden his horizon in the study of tuber­
c'ulosis and ot~er problems of life. 

As in the previous work, the first part of this volume deals 
with the scientific, the second. part with the sanatorium, and 
the third part with the social aspect of tuberculosis. Onr 
sincere thanks are due to Professor Gowland Hopkins for 
valuable suggestions in the chapter in 'Biochemistry,' 
and to Dr. R. C. Macfie for his help in going over the 
proofs. 

D. C. M. 

October, r922. 



CONTENTS 

A GENERAL SURVEY OF THE PRESENT-DAY PROBLEMS 
OF TUBERCULOSIS 

I' AGE 

xii STATISTICAL ASPECT­

EXPERIMENTAL ASPECT 

CLINICAL ASPECT 

ENVIRONMENTAL FACTORS 

SOME OBSERVATIONS ON TUBERCULOSIS IN INDIA 

xiv 
- xxxvi 

lxvi 
xcix 

PART I 
CKAPT£'R 

I. INTRODUCTION 

II. THE ETIOLOGICAL SURVEY OF TUBERCULOSIS -

HI. THE GERI\1 THEORY OF TUBERCULOSIS 

IV. PATHOLOGICAl. AND BACTERIOLOGICAL EVIDENCE OF 

TUBERCULOSIS 

V. TUBERCLE BACILLI IN R~LATION TO TUBERCULOSIS 

VI. CONCLUSION 

VH. THE HISTORICAL AND ECONOMIC SURVEY OF TUBER-

t 

J[ 

16 

32 
45 
59 

CULOSIS 75 
Vlll. THE BIOCHEMICAL ASPECT OF TUBERCULOSIS - 84 

IX. THE PHYSIOLOGICAL FACTORS OF TUBERCULOSIS I 16 

X. THE BIOLOGICAL, EPIDEMIOLOGICAL, PSYCHOLOGICAL, 

AND ETHICAL INTERPRETATION OF TUBERCULOSIS - 1%5 

XI. HEREDITARY AND OTHER PREDISPOSING FACTORS 143 

XU. GENERAL CONCLUSION· 167 

Xlll. SOME CLINICAL POINTS IN THE EARLY DIAGNOSIS, 

SYMPTOMS, AND PROGNOSIS OF PULMONARY TUBER· 

CULOSIS 183 

PART II 

XIV. A GENERAL SURVEY OF TREATMENT OF PULMONARY 

TUBERCULOSIS 

XV. THE PRINCIPLES AND PRACTICE OF SANATORIUM 

TREATMENT-

ix 



X CONTENTS 

CHAPTER PACE 

XVI. DIET IN THE TREATMENT OJo' TUBERCULOSIS 248 

XVli, THE TREATMENT BY DRUGS AND CONTINUOUS INHALA-

TION- 264 

XVIII. PSYCHO-THERAPY IN PULMONARY TUBERCULOSIS 2 7 7 
XIX. SOME RESULTS OF THE TREATMENT AND AFTER CARE 

OF PATIENTS 

XX. HJEMOPTYSIS 

XXI. LARYNGEAL TUBERCULOSIS 

PART III 

XXII. THE SOCIAL AND ECONOMIC FACTORS OF TUBERCULOSIS 317 
XXIII. THE PREVENTION OF TUBERCULOSIS 335 
XXIV. TUBERCULOSIS IN RELATION TO'MARRIAGE AND PARENT-

HOOD 

INDEX OF AUTHORS 

INDEX OF SUBJECTS 

ERRATA 
Page 24. 12 lines from bottom,for a read the. 
Page 38 (plate facing), Fig. 4, for brain read vein. 
Page 49, 19 lines from top, for specificity read no specificity. af Page 7~ ~0 lines from bOttom,jor I878 read I879· 

I 
1 

Page 8r, 9 lines from topl":for increases read increase. 
: Page 182, 6 lines from top, j?r processes read processes,. 

353 

366 

370 

Page 339,14 lines from bottom, for Birmingham read Birmingham1• 

Page 356, 4 lines from top, for inferences read inference. 



' 
A GENERAL SURVEY OF THE PRESENT-

DAY PROBLEMS OF TUBERCULOSIS 

'Knowledge grows, but wisdom lingers.' 

THE problem of tuberculosis and its prevention stands as one 
of the greatest and most pressing questions of the day in 
every civilized community. Since the issue of the last 
edition of this work a great volume of literature has been 
written on tuberculosis, and a vast amount of experimental 
and clinical work has been carried on in many parts of the 
world. But in spite of all the advance made in the know­
ledge of the disease, there are many problems still remaining 
obscure and requiring more light and investigation. We are 
not finaJiy agreed on such elementary questions as to how 
~-~i~t:'!:?_~ comes_~o _exist in the body, ~-!he common portal 
~f_entr>: into those who develop tuberculosis, or the relation 
behveen the primary infection in early childhood and clinical 
tuberculosis in adults. The views expressed by Kuss, 
Albrecht, and Ghon, on the primary occurrence of tuber­
culous foci in the lungs of children, are in strong contrast 
with Calmette's theory of primary infection through the 
alimentary canal. Instead of the dust, droplet, or milk 
infection, Krause thinks that much childhood infection is 
acquired through raw sputum from obscure cases of tuber­
culosis. \Vhile Bezan~on, Marfan, Roemer, Hamburger, 
Ranke, Fishberg, and Baldwin 1 believe that adult tuber­
culosis is the result of lighting up a latent bacillary focus 
which has existed since childhood (endogenous infection), 
Sergent, de Krux, Aschoff, Reich, Hayek, Beitzke,2 etc., 
assert that it is caused by a fresh exposure to infection from 
without (exogenous infection). 

\Vhen we come to enquire into such deeper questions as 
to the part played by heredity and environment in the 
causation of tuberculosis, the mechanism of tuberculous 

xi B 
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infection, the nature of tuberculin, the chemistry of immunity 
reactions, the source of resistance in the body, the origin and 
composition of antibodies and other anti-bactericidal sub­
stances, the relation between specific and non-specific therapy, 
or between allergy and immunity, etc., we find ourselves 
confronted with still more difficulties and differences of 
opm10n. The. t!'uth is, the whole question of the tuber­
culosis problem is not so simple as -some appear to think. 
It is extremely complicated with bacteriological, biochemical, 
psychological, endocrine, environmental, and sociological 
factors. Bacteriology alone has not succeeded in solving 
any of the problems. In fact, as one attempts to review the 
growing mass of literature on tuberculosis, one finds that the 
experimental work is marked by a conflict of views and 
div'ergenrre:Sults -from expert workers. The hypotheses and 
co~nclusions laid down by the older observers have been 
either modified considerably or discarded altogether by their 
successors, and so this constanj: _ chan_ge oL opinion by ex­
perienced men leaves us--in _do!!J>!-and-dilemma~n many 
problems connected with tuberculosis: - -- -------

The study of tuberculosis can be briefly reviewed under four 
headings : (I) Statistical; (2) Experimental ; (3) Clinical; 
(4) Environmental or Sociological. 

I. STATISTICAL ASPECT. 

We should recognize at the very outset that conclusions 
drawn ~~- a study of ~tatistjcal calculations are very mis-~ 
~ding, and cannot be relied upon without great reservation. 
For instance, the oft-quoted Brownlee's observation that the 
distribution of tuberculosis in early manhood and old age on 
the one hand, and in childhood and middle age on the other, 
is due to two different strains of tubercle bacilli. This 
statistical postulate is not proved by the present bacterio 
logical evidence. Tulloch, Munro, Ross, and Cumming,3 

after an extended investigation involving the isolation and 
testing against an active impmne serum of a hundred strains 
of tubercle bacilli, found that there was no antigenic difference 
between human tubercle bacilli, and no definite existence of 
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type or group. Also the statistics that are quoted to prove 
infection or immunity, or the extent of tuberculosis or its 
decline, are not free from fallacies. \Vhile from statistical 
studies, Pearson and Pearl consider that heredity is an 
adverse factor, Drolet concludes that it is rather an advantage 
in tuberculosis. 
A~J_post-mortem statisti~~not be relied upon to 

show the extent of tuberculosis among a given population. 
Tuberculosis is ~!Y a wides_pre<!_g affection 2:__mon~iyi_lj_zeg 
people which does not culminate into a definite disease with 
definite symptoms Iii~ many- thousan4~ of -c-ases: - Therefore 
no statistics taken either from post-mortem or clinical ex­
amination, or even from a naked-eye appearance of tuber­
culosis, can give any idea of the wide prevalence of the 
disease. As Todd 4 found, the degree of tuberculization of 
the population must very considerably exceed the percentage 
of tuberculous lesions found on post-mortem examination. 
Further, post-mortem statistics giving the incidence of tuber­
culosis vary from Reinhart's g6 per cent., Naegeli's g8 per 
cent. of adult cases, Opie's xoo per cent. among the industrial 
population of St. Louise, to Kingston Fowler's 9 per cent., 
and Sidney Martin's 97 per cent. found in post-mortems at 
the Middlesex Hospital, London. This wide \"ariation, for 
one reason, is due to the fact that the observers are not 
agreed as to what constitutes post-mortem signs of tuber­
culosis. Even calcification is now found not to be a s~~~! 
feature of~u[>erculous -tissues, as any necr5>tic_~q_~yitalized 
tiss.ue llke cancer may become impregnated ~ith_~alcium 
salts. While Opie thinks that calcification of nodes signifies 
a previous tuberculous infection, the special investigation 
committee appointed by the National Tuberculosis Associa­
tion, America, found that calcified nodes at the root of the 
lung without evidence of lung disease is of no significance 
except as evidence of some healed inflammatory condition 
not necessarily tuberculous·, and they are a common finding 
in normal chests.6 

Besides, the figures for statistical purposes are often taken 
from the poorer classes attending public hospitals, tuber-
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culosis dispensaries, or out-patient clinics situated in the 
cities. To get at some approximate truth~ the survey should 
include all grades of society-the poor, the middle, and 
upper classes-living under various conditions and occupa­
tions, and the observation should be made on a very large 
number of persons and extending over a number of years. 

Moreover, there is a fundamental fallacy in applying 
arithmetic to living_ organiSr;-;as if they were identical umts. 
Lifedo;;5-~(;t le;;d i-t-s-~lf 1:-;-~alysis or classification. ~re_ 
there is ~there is ind_~~i_du~_iry_•'~u:~~-~~a~~~~. and man 
being the highest type of life exhibits the greatest individuality 
and variability, and hence cannot be sorted into groups as if 
each member were individually aiTki:--Therefore~ any- con­
clusion d,rawn merely from statistical figures by handling and 
classifying men in different compartments as if they were so 
many bales of cotton can only have a limited application, 
though it has its uses in helping to present information. in a 
convenient and practical way. 

2. ExPERIMENTAL AsPECT. 

'Antiquity should not privilege error, nor novelty prejudice truth.' 

Tubercle Bacill~ and Acid-fast Saprophytes.-Duringthe 
last few years the tuberculosis workers have more or less con­
centrated their researches on bacteriological and biochemical 
experiments to find out the physical and chemical character­
istics of the tubercle bacillus and tuberculin, and their 
bearing on immunity. There is still a difference of opinion 
among experts concerning-the constancy of type of tubercle 
bacilli and their relation to acid-fast saprophytes. While 
the more conservative school maintains that the acid-fast 
bacilli are well fixed in type, and that only acid-fast tubercle 
bacillus is derived and developed from acid-fast organisms, a 
change of type is recognized by many, including Eber, 
Dammann, Miissemeir, Rabinowitsch, Klimmern, Yabe, 
Ferran, San Felice, Wherry, Jaffe, etc. Since x884, about 
fifty different strams of acid-fast bacilli have been found and 
described. Both the acid-fast saprophytes and tubercle 
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bacilli more or less closely resemble each other in their 
staining reactio~s. in possessing a large amount of lipase, and 
being able to thrive when ammonia, amino-acids, or acid 
amides are supplied as the sole source of nitrogen. 

As early as r883 and r884 Mallasez and Vigual 6 described 
cocci and diplococci in tubercles which, they reported, were 
capable of passing into acid-fast forms. Dubard, Bataille>l'. 
and Terre 7 claim to have succeeded in inducing tuberculosis 
with paratubercle _bacilli. __ Arloing and Courmont 8 in rgoo, 
reported that they were able to transform the human 
tubercle bacillus into a form like the avian tubercle-bacillus: 
Spengler aescribed- :what he called- ; the splitter •- a 
granular form of tubercle bacilli that occurred in certain 
strains, more especially in the bovine type. Much in rgo7 
described granules of tubercle bacilli that were different from 
Spengler's by being nonwacid-fast and gram-positive, and 
capable of returning to the acid-fast forms. Sivory 9 in rg2o 
stated that resistant soil transforms tubercle bacilli into 
saprophytes, and cited experimental proof. 

T. S. B. \Villiams 10 in rgn showed that leprosy was 
probably derived from some species of streptothrix, and that 
acid-fast bacillary masses were merely phases of such a · 
l'treptothrix and represented a resting and resistant stage of 
the organism. A. Foulerton 11 in :rgr2, confirming Williams's 
conclusions, observed that streptothrix and actinomyces are 
synonymous, and that in old cultures of streptothrix one finds 
larger or shorter bacillary forms, some of which may have a 
spiral or wavy appearance and short chains of spores 
resembling exactly streptococci and paired or isolated 
spores. The spherical spores of the streptothrix, on 
examination of cultures in artificial media, may appear in 
stained specimens as though they might be streptococci, 
diplococci, isolated cocci, or irregularly grouped staphylo­
cocci, and with most acid-fast streptothrices, as with Koch's 
tubercle bacilli, the acquisition of acid-fast properties is 
a matter of age. Claypole U1 in r913 found group reactions 
to be common to acid-fast bacteria on the one hand, and to 
acid-fast and non-acid-fast streptothrices on the other, and 
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that streptothrices change gradually into mycelial, bacillary, 
and acid-fast forms by the process of evolution. 

Kolle, Schlossberger, Pfanenstiel, and lgersheimer13 in 1:921: 

inoculated into guinea-pigs paratubercle bacilli which gradu­
ally became more virulent by passage through successive 
animals, and caused definite tuberculous lesions resembling the 
human type. Jaffe 14 goes further, stating that butter and 
timothy grass bacilli, avian and turtle bacilli, can call forth 
in the mouse necrotic lesions very similar to those of tuber­
culosis, and that the likeness is increased with animal passage. 
Ferran15 of Barcelona believes that certain non-acid-fast 
bacteria as a result of parasitic life can be transformed into 
tubercle bacilli. In I8g7, and at various times ~ince, he has 
described a method of producing non-acid-fast organisms from 
tubercle bacilli by reducing gradually the peptone and then 
glycerine and sugar in the bouillon culture media, and eventu­
ally obtaining a saprophytic organism which was motile, 
ciliated, and non-acid-fast, and closely resembling the typhoid 
bacillus. By injecting these saprophytes into a series of 
guinea-pigs he succeeded in recovering the original form of 
tubercle bacilli. Auclair, and more recently Vaudremer,16 

have obtained similar results. In I924 Karwacki 17 examined 
thirty-three pleural fluids, and reported a variety of cocci and 
diphtheroid organisms coming from acid-fast bacilli that he 
does not hesitate to call mutants. 

Calmette, Gildersleeve, and Scultz/ 7"' found that acid-fast 
timothy bacillus injected into the veins of rabbits produced 
tubercles with giant cells indistinguishable from those pro­
duced by tubercle bacilli. So also Moller, Korn, Mayer, and 
Lubarsh 18 were able to cause the development of true 
tubercles with giant cells in guinea-pigs with timothy and 
Korn bacillus. Lange 19 has recently reported that in the 
injection of tuberculin made from saprophytic acid-fasts in 
fifty patents, when compared with control reaction to old 
tuberculin in the same patients, he found no essential difference 
in the response to tuberculin made from pathogenic tubercle 
bacilli and that made from saprophytic bacilli. It has been 
frequently found that tuberculous patients and artificially 
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infected animals will react to tuberculins prepared from a 
variety of saprophytic acid-fasts. 

In 1.925 Pinner and Sweany20 reported a pathogenic B. 
subtilis associated in tuberculosis, and also a B. coli-like 
organism disseminated throughout the body, not unlike 
Ferran's organism. 

Now attention must be drawn to the work of Stephen 
l\faher,21 who has been experimenting on this subject since 
1.904. By cultivating smegma bacilli (acid-fast, ,but not 
alcohol-fast) in some of the fluid media, he obtained after 
a few days slight growths of non-acid-fast rods, which three 
weeks later by cultivating on tubes of glycerine broth potato 
he found growing colonies of both acid and alcohol-fast 
typical human tubercle bacilli, the emulsions of which, when 
injected into guinea-pigs, caused their death from tuberculosis. 
Again, on allowing cultures of B. mycoides to age in normal 
salt solution and in solid and semi-solid media, he found that 
about half of the small mycoides spores elongated somewhat 
and became acid-fast. This mixture of acid-fast and non-acid­
fast, thickish or ovoidal rods and coccoids, when injected 
intraperitoneally into rabbits, were found to present a picture 
of moderate abdominal tuberculosis, and in the pus of the 
small nodules were acid-fast rods of the size and shape and. 
tinctorial reactions of tubercle bacilli. These on culture, 
however, lost their resemblance to tubercle bacilli, and became 
again thickish ovoidal or coccoid rods, half acid-fast and half 
non-acid-fast. Both at the British meeting in 1.920 and 
International Conference in Paris, 1.920, Maher exhibited a 
strain of short acid- fast and alcohol-fast bacilli that he 
developed from the acid-fast spores of B. subtilis by subject­
ing them successively to normal salt solution and white 
of egg and human and sheep blood serum. C.omparing the 
tuberculin reaction produced by old tuberculin with that pro­
duced by the acid-fast bacillus derived from subtilis, he found 
that forty-three out of forty-nine reacted to old tuberculin, 
while twenty-nine out of forty-nine reacted to subtilis, though 
it was less marked than the old tuberculin. Maher sums up 
his conclusions by saying th~t tubercle bacillus is only one 
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phase of bacterial cycle, that saprophytic varieties of tubercle 
bacilli exist in Nature, can be artificially produced, and can 
be made to become virulent tubercle bacilli. 

\Villiam Stockwell,22 following Maher's work, made many 
experiments, and obtained gram-negative motile bacilli by 
subculturing, as quickly as possible, one of Koch's old original 
cultures (H. 32) and using a bouillon U-tube sand filter. He 
also found gram-negative bacilli on repeating the same experi­
ment with five other strains of tubercle bacilli, both human 
and bovine. No difference was noted in either cultural or 
staining characteristics between those derived from human 
and bovine strains. The gram-negative bacilli from bovine 
culture were distinctly shorter than those derived from the 
human strain, but after a few generations their difference was 
not apparent. Again, he took gram-negative bacilli and made 
subcultures from them on 6 per cent. glycerine egg, and 
alternately from this to I5 per cent. glycerine egg. Acid-fast 
bacilli appe:1.red after many generations which were in all 
respects similar to the original culture (H. 32), thus complet­
ing the life-cycle of tubercle bacilli. 

Probably the most interesting of Stockwell's observations 
were from a study of the morphological changes occurring 
when this gram-negative micro-organism was grown on 
different media. These changes were so great that it was 
hard to believe that they could have come from one and the 
same original micro-organism. A culture of this gram-negative 
micro-organism, which showed no gram-positiveness, was 
planted on plain agar,glycerine agar, whole egg glycerinized to 
I5 per cent., and Twort's medium, and the microphotographs 
(Figs. IA to ID) were made from smears on the fourth day 
stained by the gram method. Fig. IA from plain agar is of 
bacilli that are entirely gram-negative, and granules which 
ate both within the bacilli and also free are undoubtedly 
regenerative bodies. Fig. IC from glycerine agar shows the 
bodies of the bacilli gram-negative, but the cocci or regenera­
tive bodies are here gram-posftive; ·they are seen within the 
bodies also free, and those free are large and swollen and 
many of them are 'tack-shaped.' Fig. IB shows strepto-
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FIG. IA.-A CULTURE FOUR DAYS OLD ON PLAI~ AGAR-GRAM STAIN . 

FIG. !C.-A CULTURE SIX DAYS OLD ON 6 PER CENT. GLYCERINE 

AGAR. 

FIG. JH.-A GROWTH FOUR DAYS OLD ON l5 PER CENT. GLYCERINE 

WHOLR EGG. 

FIG. lD.-A GROWTH FOUR DAYS OLD ON TWORT'S MEDIUM ALL-GRA!\1 

STAIN. 
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thrical forms of tubercle bacilli and regenerative bodies. It 
will be seen that these micro-organisms have characteristics 
of both tubercle bacilli and the colon group. On Twort's 
medium most of the micro-organisms are entirely gram­
positive; the regenerative bodies are large and swollen, only 
a few of the micro-organisms are gram-negative, and these 
are thin and rod-shaped, more like the original plant. Fig. 
ID is of the same tube as Fig. I.B, only six days older. Here 
the micro-organisms are broken up, and both gram-positive 
and ..iegative ones may be seen, the arrangement of the 
granules being the same in both. 

Not only Maher and Stockwell have obtained avirulent 
strains of tubercle bacilli, but Calmette and Guerin 23 grew 
tubercle bacilli for many gene'rations on potato saturated with 
ox bile glycerinated to 5 per cent., and have produced a strain 
resembling the bacillus of glanders that does not form 
tubercles and is harmless to calves and new-born infants. 
Also, Nathan Raw has another strain of tubercle bacillus that 
does not produce disease of any kind. 

More recently still, H. C. Sweany 24 in x8g6 approached 
the problem from the standpoint of mutation, and prepared 
special tultures of tubercle bacilli in which all tests and 
controls were made to rule out contamination, and after many 
experiments came to the conclusion that under favourable 
environment tubercle bacilli develop mutation forms which 
assume a great variety of cultural, morphological, and 
pathological characteristics ; that the two most common types 
of mutants are the bacillary (diphtheroids and solids) and 
coccoid forms (diplococci and tetrads), although filter-passing 
forms also appear to exist ; that bacillary forms may pass over 
into coccoid forms and granules, and coccoid forms may grow 
into bacilli if the medium is suitable; that the mutation forms 
appear to develop from some of the gram-positive granules, 
which are perhaps resting stages of tubercle bacilli; that 
when cocci are formed, there is a tendency to develop first 
diplococci, and later various tetrads and staphylococcus-like 
forms, and also bacillary forms; and that many of these 
mutants are not p!!.thogenic, many are of low pathogenicity. 
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while others undoubtedly play a definite role in disease 
processes. 

All these experimental observations reported by so many 
different workers command our serious attention, though they 
seem heretical and revolutionary to the orthodox mind. 
They show unmistakably that the old view of__ fixity of _typ~ 
is untenable, and that in the presence of a suitable environ­
ment tli~e~acid-fast group of organisms alter their cultural, 
morphological, and virulent characters, and that, as Stockwell 
concludes, tubercle bacilli, when grown on different culture 
media, can be made to lose their acid-fastness, change into 
coccal or streptothrix forms, and lose their virulence. so that 
they are no longer able to produce tuberculosis in animals, 
and, to complete their life-cycle, can be induced to take acid­
fastness again. 

Does not all this evidence warrant us to construct a mental 
picture of these acid-fast saprophytes, and trace their life­
history first through the soil, manure, and the water in which 
they are naturally found ; the dust, the skin, and mucous 
membrane in non-pathogenic form; through plants and 
grasses like timothy grass (timothy grass is very well dis­
tributed iri practically every pasture and meadow land in 
the British Isles), and through fishes and birds to higher 
mammals like cows, in milk and butter, dung and manure, 
changing their character and virulence as they ascend in 
evolutionary stages, finally to man? Ferran25 was not wrong 
when he proposed his • ubiquity' hypothesis that the patho­
genic forms of tubercle bacilli represent only a small branch 
of a group of organisms that are found widely distributed in 
Nature, and will become pathogenic when they become 
associated in the animal body. Indeed, all these acid-fasts­
both saprophytic and pathogenic-are not only related to 
each other, but they also seem to have affinities with such 
organisms as B. mycoides and B. subtilis on the one hand, and 
B. coli and typhoid organisms on the other, as Ferran, 
Maher, Stockwell, and Sweany have shown. 

Moreover, the mutant forms of tubercle bacilli open up 
wider possibilities if we would but enlarge our vision. 
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Vaudremer and Valtisf6 have described filter-passing forms 
that produce a tuberculous-like pathologic change. Sweany 
describes a group of acid-fast cocci which in turn appear to 
lengthen out into bacilli, and some of these forms are so 
small as to be filter-passing. In a series of experiments, in 
which he buried celloidin capsules containing tubercle bacilli 
in peritoneal cavities of guinea-pigs, he observed pure diplo­
cocci, streptococci, and tetrads in some of the capsules. 

Pia 27 in 1924 considered coccoid and granular forms of 
organisms present in tuberculous lesions as a stage in the 
development of true tubercle bacilli, and not mutant forms. 
Putting these facts tcgether with others already mentioned, 
may we not picture tubercle bacilli developing from filter­
passing forms, gram-positive granules, granules of Much, and 
coccoid forms, or mutating into coccal, granular. and filter- 1 
passing forms? As Sweany observes, while some of the cocci· 
derived from tubercle bacilli appear to produce tuberculosis 
with a return of acid-fastness, it may be possible to regenerate 
tubercle bacilli from cocci that have been removed only a few 
generations from the granules of Much, although so far it has 
not happened as a rule. 

Another group of facts requires consideration. Karwacki, 
as we have seen, described a variety of cocci and 
diphtheroid organisms coming from acid-fast bacilli in the 
pleural fluids he examined. Many tetrad forms of cocci have 
been found in tuberculous cavities and sinuses. It is a 
common observation that tubercle bacilli suspended in certain 
pleural exudates very soon become non-acid-fast, granular, 
and coccoid morphology. As already shown, Sweany's 
experiments of tubercle bacilli placed in capsules and buried 
in the peritoneal cavities of guinea-pigs have mutated into 
coccal and granular forms. All these observations suggest 
that se!:ous_fl1,1_ids_(peritoneal and pleural) seem to have the 
pow~r to modify tubercle bacilli !n~<!. !?~cilla~~c:><;caJ~nd 
granular forms, such changes being brought about by the 
lipases and antibodies present in these fluids, as Karwacki 
explained, before they are finally destroyed or disposed of by 
the host. ---- --- - - - - - ---- - - -- --
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If coccoid, granular, and filter-passing forms are mutants 
of tubercle bacilli, we can understand why sometimes tuberCle 
bacilli cannot be fou-nd in well-defined cases of Clinicaf tuber­
culosis, why all forms- -orcocd are found in tuberculous 
sputum, also why pneumonia is so closely associated with 
tuberculosis (p. 56). In thisconnecfwn it is interesting to 
note that an alkaline extract of pneumococci can produce 
allergy with skin reaction similar to the allergic skin response 
of tuberculosis. 

Lastly, Much's granules and coccal forms found in old 
tuberculous abscesses; tetrads found in tuberculous lesions; 
affections like Hodgkin's disease; the possibility of lympho­
granulomatosis, polyserositis, Park's cirrhosis arising from 
some mutants of tubercle bacilli, as Sweany has suggested; 
a variety of avirulent acid-fast organisms found in pulmonary 
abscesses and gangrene ; a condition of chronic peritonitis 
and pleuritis (which are identical with polyserositis in man), 
as seen by Krause 28 in inoculated guinea-pigs, instead of 
developing visceral tuberculosis; the Poncet type of 
arthritis-a tuberculous toxic form of disease; also a large 
class of tuberculous lesions of the skin, as lupus vulgaris, 
erythema nodosum, erythema induratum, lichen scrofulo­
sorum and other tuberculides, pleurisy, etc.-all_ these many 
tu~u_lous affection~ _ope~_up !l ~ide field of s!lg~estion that 
a variety of diseased conditions may be connected with 
tliliercuiosis, ~a~y of-~'Viifch,-- if n~t all, may be caused or 

'associated with some mutant or degenerate form of tubercle' 
, bacilli ; that serous fluids may serve the purpose of excreting 
or neutr::tlizing_tuberculou.s..tox.ins, and with skin andly~ph 
gfands may have a destructive or modified action on tubercle 
bacilli. 

The Pathology of Tubercle. 
In the pathology of tubercle, where the facto'f-s for the 

formation of giant cells are still not well understood, the 
following points read in connection with what has already 
been said {pp. 39 and I23) will interest the reader: 

M. R. Lewis, H. S. \-Vitlis, and ,V. H. Lewis,~) after a study 
of blood cultures (rabbit's blood), definitely showed that both 
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epithelioid cells and macrophages can directly come from the 
blood cells, the large mononuclears undergoing hypertrophy 
and exhibiting high phagocytic powers especially for red blood 
cells. Giant cells of the Langhans type form abundantly 
in cultures of whole blood from fishes, birds, and mammals. 
In these blood cultures the large mononuclears hypertrophied 
and became transformed into typical epithelioid cells, macro­
phages, and giant cells. The epithelioid cells and giant cells 
found in such cultures, and in cultures of lymph nodes and 
spleen with or without tubercle bacilli, are similar to those 
found in tubercles. All giant cells noticed in tissue cultures 
are from such tissues as spleen, lymph nodes, bone•marrow, 
and blood-organs that are mainly concerned in maintaining 
and renewing red blood cells. Lewis and Webster found 
giant cells of frequent occurrence in cultures of normal and 
pathological human lymph nodes in human plasma. Since 
these cells form in the stagnant hanging-drop blood cultures 
and in cultures of normal human lymph nodes, there can 
scarcely be anything specific about the tubercle bacillus that 
is responsible for this transformation from blood cells, as 
Maximow has suggested. Lambert observed small giant cells 
in cultures of mouse tumour, and Creighton found (p. x8o) 
epithelioid cells and giant cells in many forms of cancer. 

Wolff-Eisner so is inclined to the view that in tuberculosis 
there is evidence of an exudative diathesis which is due to 
the absorption of proteins and protein fragments insufficiently 
degraded in the intestinal tract-i.e., a protein sensitization 
-and that a relation exists between the diet and exudative 
diathesis and the tendency to effusion-pleural, peritoneal,. 
and joint effusions. 

All these observations seem to throw light on the views 
already expressed (in pp. 39 and 1:23), where as an 
explanation of the origin of tubercle and giant cells it is 
shown that impaired nutrition ~nci_imperfe~!_format~o_n_of. 
J2!:9tei_ns ... .k~d .to def~ctiv~_formatjon ~fsed plood c~(:ms~l~s, 
deficient oxidation, softening of. the vessel walls, stasis; 
thrombosis, extravasation, phagocytosis, and formation of 
epithelioid and giant cells. 
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Tuberculin and its Reaction. 

In· spite of a large amount of investigation to find out the 
chemical composition of tubercle bacillus and its products, 
great uncertainty prevails with regard to the nature of 
tuberculin and many matters connected with its reaction. 

\Vhat is tuberculin, and what is its specificity due to ? 
Many observers believe that tuberculin is a protein substance, 
and owes its specificity to its protein character. Seibert and 
Long 31 assert that protein is definitely present after tubercle 
bacillus is allowed to grow in a medium which at first con­
tained no protein, and that the activity of tuberculin is a 
function of its protein content ; whereas Zinseer 32 has 
shown conclusively that extracts of tubercle _bacilli from 
'\vhich all demonstrable protein has been removed by heat 
and acid coagulation are quite capable of eliciting a skin 
reaction in a tuberculous animal. It is amazing that even 
those who have grown the bacillus in non-protein media are 
not agreed upon the presence of protein in those products. 
Much holds that tuberculin reaction may be exhibited by 
lipase as well as by protein s~bstance, while Vaughan and 
others assert that it is the toxic substance which is produced 
by the splitting of tuberculin by the body ferments that is 
responsible for the local reaction. After reviewing the 
whole subject, Wells 33 concludes : • The possibility still 
remains that the active agent· of tuberculin may not be 
protein at alt, and the appearance of protein following the 
growth of bacilli in non-protein media may· be a purely 
coincident phenomenon.' 

Is cutaneous reaction due to living tubercle bacilli ? 
Baldwin 34 showed that the skin reaction could never be pro­
duced without actual infection by the living organism, but 
Nakayana 35 says that tuberculin reaction does not definitely 

·indicate the presence of living bacilli, and is not necessarily 
associated with the presence of tuberculous tissue. Also 
Petroff and Stewart 36 hold that the guinea-pigs sensitised with 
dead tubercle bacilli give an allergic reaction which in its 
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essentials does not vary from that observed in infected 
animals. 

Is skin reaction peculiar to tuberculosis ? That it is not 
so is shOwn-by-the-fact-thaTit ha-s b~~ observed to occur i;i 
Tnumber o£ non-tuberculous infectionS.siich- as- infections 
due to B. typhosus, B. abortus bovinus, B. mq_lj_ei, SpirflE_hc:eta 
pallida, pneumococcus, staphylococcus, and influenza bacillus. 
It is also obs~rved by the in]ed:ion of deutero-albumose and 
by non-specific agents, such as vaccines, proteoses intraven~ 
ously and milk intramuscularly. - . - - .. - -

Skin Reaction and Specificity-Since the skin r~action 
is elicited by so many specific and non-specific substances, 
can its specific nature be maintained? Petersen 37 says that 
it is very probable that the tuberculin reaction, which for 
ordinary clinical purposes we may consider specific, has a 
very larg-e element of non-specificity in its mechanism-much 
larger than is ordinarily considered probable. Even those 
investigators who have heretofore been the most ardent advo­
cates of the specific character of the tuberculin reaction, such as 
\Volff-Eisner,38 have been compelled to accept the inevitable 
conclusion that in the tuberculous individual the skin (and 
the body as a whole) is hyp~rsensitive not ~nly to tuberculin. 
but to proteins in generaT.-Alsri Krause holds thatconstitu­
ti~af-sy-mptoi.ns-ofthe tuberculin reaction are in a large 
measure of non-specific origin not dependent upon the toxicity 
of tuberculin alone. As so many substances produce a reac­
tion that can hardly be differentiated from tuberculin reaction 
there develops, as time goes on, more opposition to the idea 
of specificity of tuber:culin skin reaction. 

Focal Reaction and Specificity-The positive focal reaction 
has been considered as proof not only of infection, but of 
activity of tuberculin as well. But the problem is not so easy 
of proof, as the focal reaction is bound up with inflammatory 
reaction on the one hand, and with non-specific injections on 
the other. Practically every inflammatory focus, irrespecth·e 
of its etiology, will react (focal activation) to tuberculin as well 
as to a great variety of other agents, chemical or biological 
in character. Investigators in tuberculosis have long recog-
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nized the fact that the tuberculous lesion responds with 
a focal reaction to a variety of substances. Bald win mentions 
nucleo-protein, nuclein, albumoses, cinnamic acid, and can­
tharidin. Fishberg adds potassium iodide and creosote. 
Even non-tuberculous foci will respond to such agents. Also 
non-tuberculous processes will respond with a focal reaction 
to tuberculin. Schmidt has shown that the Poncet type of 
arthritis-a tubercula-toxic form of disease-will exhibit a 
well-marked focal reaction following the injection of tuber­
-culin ; and when milk was substituted for tuberculin, he ob­
tained exactly the same reaction at the site of the lesion 
during the same period of time.39 In fact, as Peterson states, 
any circumscribed inflammatory process, irrespective of its 
bacterial etiology or its location, will frequently light up with 
a typical focal reaction after a non-specific injection, and 
usually within twenty-four hours after the injection. Only 
tuberculous lesions are perhaps more sensitive than these 
various processes, because of a more profound sensitization of 
the tissue cells of the host against protein in general, as 
\Volff-Eisner has suggested.40 So that such a wide study of 
focal reaction does not warrant the conclusion that it can be 
a specific reaction • ......__ 

As for the necessity of actual infection for the produc-· 
tion of the tuberculin type of allergy, the studies of Zinseer, 
McJunkin, Petroff, and Lange·U cast doubt on the belief that 
such an actual infection is necessary. 

Allergys Antibodies, Resistance, Immunity, and 
Specificity. 

Our knowledge of the development of allergy and antibodies, 
of resistance and immunity reactions, their relation to one 
.another, and the mechanism of their action in tuberculosis is 
not very clear at present. The opinion generally held by 
the medical profession is that tubercle bacilli form a specific 
antigen, evoke a specific allergy and antibodies, .and bring 
about a specific resistance and immunity in the body. This 
idea of specificity is now challenged by the reactions of non-
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specific therapy which have come to light in the clinical 
study of the defensive mechanism of the body. 

Ever since Matthes in 1895 showed that the effect of tuber­
culin injection could be obtained equally well with deutero­
albumose, it has been observed that profound physiological 
effects can be produced if infectious diseases and others are 
treated, not with specific antigen, but with proteoses and 
protein derivatives of many sources. We know now that 
febrile actions are not produced by specific antigen only. 
For instance, focal reaction in chronic gonorrhreal infection 
can be induced by other antigen than the gonorrhceal, and by 
still less specific agents such as casein or milk. The tempera­
ture in typhoid fever can be brought down by the injection of 
B. coli vaccine or substances like casein or deutero-albumose. 
Furunculosis can be benefited by B. coli or B. typhosus.42 

Fav~~z:a_ble_r~!;ults have been obtained in clinic~l symptoms 
of general paralysis after a series of subcutaneous injections 
of tuberclltln or by induction of malaria.43 - :r..1ost satisfactory 
Im-provement has resulted in rhe~~atoid ar_!hritis _l:>Y _the j 
administration of typhoid V?-_f;ci.o_e. Kroschinski44 found that 
neuralgia, neuritis, tabetic pains, acne, and furunculosis have 
improved after Ponndorf's tuberculin injection. More than 
twenty years ago it was alleged before the Indian Plague'! 
Commission that anti-plague inoculations had cured eczema,

1 gonorrhcea, and othe::r miscellaneous infections. So non­
specific agents, such as serum, various proteins, egg albumen, 
milk, gelatin, enzymes, gold and silver, sugar solution, salt 
solution, and even distilled water have been utilized in the 
treatment of typhoid, arthritis. gonorrhrea, dysentery, scarlet 
fever, asthma, skin disease,45 etc. 

\Vhat significance is ~ be attached to the presence of 
antigen, aTiergy, and antibodies? Are the~ to be considered 
asneces-~ctors in Immunity reactions? The evidence 
that tubeiculin alle-rgyis an important factor in tuberculosis 
immunity is not complete. It is well known that specific 
antibodies may occur in the blood serum of men and animals 
apart from any obvious immunization with antigen. · Many 
individuals are immune to certain diseases, and yet their 

c 
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blood contains' no demonstrable specific antibodies.46 One 
animal may enjoy immunity without demonstrating the pres­
ence of any antibody in the body fluids, while another animal 
may show antibodies without necessarily being immune. 

i Again, we have no evidence that tuberculin and antibodies 
or antibodies and resistance are ~v~r relat~d~ We~ k-;ow that 
febrile actio;-~;_;;_ -p;od~~e im~unity ~ith;;ut antibodies,; on 
the other hand, they may be present in many patients with 
active progressive disease. Calmette4 7 goes so far as to say 
that sera rich in §l!ltjb_odi_e~~~y=;p....Qbilize bacilli and h9:_s!~!l­
the progress of the disease. 

Does Allergy indicate Resistance ?-Allergy embraces 
hypersensitiveness to both protein and non-protein substances. 
Romer and Sata48 reached the conclusion that a state of 
hypersensitiveness meant a certain degree of resistance, 
while Rrause and Austrian believe that sensitization of non­
tuberculous animals with tubercle protein does not raise 
their resistance to experimental tuberculosis infection, and, 
indeed, may lower it. 

Coming to the subject of specificity considered as the sole 
basis of immunity, are we sure we know what specificity is 
and where _j_!_~lie~? It doe;-not seem p~ssible to explain 
na:turanmmunity on a specific basis when, as we have already 
seen, that immunity to infection may occur in the apparent 
absence of antibodies, and that non-specific agents can 
release specific antibodies into the circulation, as the work 

1 of Conradi and Bieling 49 has definitely shown. The 
· defensive mechanism of the body does not seem entirely 

specific in its action. If. as is alleged, biochemical specificity 
is based upon chemical individuality of proteins, how is it 
that non-proteins can act as antigens, and tuberculin reac­
tion can be elicited by non-specific substances ? Besides, 
how is it possible to speak of specificity with any certainty 
when we do not know the chemical composition of individual 
proteins? Our ignorance of the chemical structure of living 
cells and bacteria ·and of the products of cell metabolism 
prevents us ~rom making much progress in our knowledge of 
immunity reactions. 
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The truth of the whole matter is that, whether specific or 
non-specific, we are in the dark concerning many of Nature's 
activities agai~di~~as~~- --we-d~ ~ot know the mechanis-~ 
of allergy orltsrelation. to resistance, and in spite of much 
advance in the domain of bacteriology and immunology, the 
nature of immunity and the various reactions underlying 
immunity are still as great a mystery as ever. The more.we 
try to penetrate this mystery by animal experiments a·nd 
intensive research the more w~ are confronted with a maze 
of confusion and contradiction in the results and conclusions 
of expert workers. 

The cause of much of this confu~ipn is not far to seek. 
(a) Living s-ubstances cannot -1:?~ -~hemicaily _ i!lvestig~!~d 
duringlife.- \V e- know-so lit11(; onfiechemistry of normal 
tiSSiles-:-and still less of the chemical changes that take place 
in those tissues upon which tubercle bacilli begin to grow. 
(b) Our reliance on animal experiments has b~~n_1:nore a 
hindrance tnan a help in tl:le-e1~cidationof-~ny problems 

7ollnected- with tuberculosis. As Kolmer 5° rightly says: 
'The tendency for drawing conclusions on the basis of 
analogy with observation on the lower animals has tended to 
confuse the subject as applied to man.' Since it is doubtful, 
as Krause 61 observes, whether in a single instance an experi­
ment on tuberculo-immunity has been conducted under con­
ditions approximating those which must obtain in the course 
of ordinary human infection, how is it possible to draw any 
right conclusions from animal experiments? (c) In our zeal 
and enthusiasm in research work, we have concentrated our 
attention on tubercle bacilli and studied resistance and 
immunity from the viewpoint of bacteriology, and have not 
consi_9_<:red!_he_!Jlcrea,sing_ ~y~dence of clinical success from 
non-specific t_h~apy. (d) We have nqt _understood that 
inflammatory reactions are a part of the healing process of 
Nature, and are therefore by no means specific, · Life is more 
than what we see in the test-tube and the laboratory, is more 
than a mere collection of biophysical and biochemical reac­
tions. The problems of immunity are broader-based than 
bacteriology. They embrace biological, psychological, 
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nutritional, environmental, and hereditary factors. Man is, 
after all, the chief actor in the drama of tuberculosis, and if 
we had studied the microbe less and man and his environ-­
mentmore~; our pathway ot- research -would not - be- beset 
withso many difficulties or strewn with so many wrecks of 
discarded theories. 

While the orthodox workers believe in the specific reaction 
of antibodies and acquired immunity, the new school holds 
that, instead of being specific, any reaction is of the nature of 
increased natural defence of the body, and can be produced 
by non-specific remedies. Certainly the new school of non­
specific therapy unfolds a wide outlook o;; life's ~ctl~fties by 
laying--emphasis on -the -generaf~pr~tective mechanism of 
Nature in health and diseased conditions. 

The Body's Defence. 
_ I. Let us first glance for a moment at the mechanism of 

the body's defence in the natural state, beginning from the 
epithelium of the skin, the mucous membrane, and the 
activity of the enzymes of the skin, all of which act as the 
first line of defence. Bloch 52 expressed his conviction that 
the skin possesses an important biologic function, by means 
of wlilc'flinterna~ organs are prot~~t~g_against _microb~ infec­
tion. At any rate, the skin is fundamentally involved in the 
mechanism of resistance. Consider what a largely organized 
mechanism exists in the mouth, the nasal passages; how the 
sweep of the cilia brings about a rapid elimination of bacteria 
from the nose; how the tonsils stand guard at the gates, 
putting up a defence against the entrance of micro-organisms 
for years. And the mucous membrane of the upper air 
passages, the throat, the pharynx, the trachea and bronchi, 
and their rich supply of lymph vessels and lymphoid tissue­
all of which act as effective barriers against the invasion of 
foreign particles or pathogenic germs. Note the action of the 
plasma, the antibodies, the lymph flow, the various secretions 
such as the saliva, the gastric and intestinal juices, the bile, 
etc., the phagocytic action which plays the part of a scavenger 
in picking up particles of dirt and bacteria, and engulfs 
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tubercle bacilli, which are destroyed by the intracellular 
enzymes ; lastly, the lymphoid tissue found all over the body, 
where the destruction of bacilli may be finaliy accomplished. 
As Gloyne 63 says, of all numerous devices which Nature has 
designed to keep watch over our bodily frontiers, that of 
lymphatic filtration is probably the greatest. So all through 
the way, a!~very step, every part of the bod~ offer~ a strong, 
effective resistance-to-pathogenic m1crob~5; so much so that 
we can rightly-question whether tupercl_e bacilli which may 
enter the moufli()r-ihe-nose ever actually invade the body, 
and if they do, whether they ever get In with-out being 
destroyed by one or more of Nature's many activities. 

z. Again, when the first lines of defence have broken down, 
the invasion of disease stimulates the body to an increased 
activity, causing inflammation, fever, exudation ofleucocytes, 
increased production of tissue enzymes, phagocytosis, the 
destruction and elimination of the enemy, all of which form 
an integral part of the defensive mechanism of the body. 
The development of tuberculin sensitiveness is definitely 
associated with tissue reactions in the form of inflammatory 
processes, as Krause and Mueller have shown. Disease is 
nothing but a self-regulation or adaptation to -abnormal 
conditions. This law of adaptation 1s a 6wTol,:~icar~pneno-_ 
menon. We have made a mistake in thinking that disease is 
the-blow ; instead, it is the physiological reaction of the 
body against the blow. Fever, inflammation, and other 
chemical reactions are curative processes, and are necessary­
for the elimination of disease. Did not Thomas Sydenham 
say that a disease is no more than a vigorous effort of NS~tur_y 
to throw off the morbific matter;an(f thus recover th~ patient ? 
Therefore the-disease process is at the same time the healing 
process which lies potentially undeveloped in the body, just 
as--creative evolution had anticipated man's fall, and had 
made provision for his uplift when human 'life first appeared 
upon this planet. 

3· The inflammatory reactions which underlie the defence 
of the body, whether produced by injury, toxin, or bacteria, 
are fundamentally similar under all circumstances. If the 
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invasion be of the nature of a simple compound such as a 
drug or a poison, it calls forth nothing more than a simple 
reaction, creating a tolerance or habituation or a slight degree 
of resist~ce or rapid elimination, as in diarrhrea, but if the 
foreign substance is chemically complex as a bacterial toxin, 
it would evoke a complex chemical reaction. So the pheno­
menon of ·inflammatory reaction is not limited to bacteria, 
but . represents general biological laws that govern the 
response of the living body to a large class of substances 
known as antigens, which· may be a dPUg or a protein or a 
lipoic!. Specificity would lie in the adaptation of the 
biological principles to individual conditions rather than in 
the principles of reactions themselves. As Ehrlich54 truly 
said : 'The reactions of immunity after all represent only a 
repetition of the processes of natural immunity and their 
apparently wonderful adjustment to new conditions.· If 
scientific knowledge is illuminated by an intuitive insight, "ve 
should be able to see more or less fundamental analogies and 
close parallelisms in Nature's complex and incredible number 
of physical and chemical reactions with which she defends 
the body against foreign invasion. There is a close similarity 
between tuberculin reaction. and the reaction produced by tlie 
sensitization ·with protein substance. There is much funda­
mental analogy between anaphylaxis and tuberculin reaction. 
The same substances may a;'t as a common antigen and 

1 produce common antibodi~s. \Ve can postulate antigenic 
· similarity and essential identity of antibodies reviving the 

• unitarian theory • of Zinseer.55 At least, there is a strong 
, likelihood that -preeipltms-and bacterial and pr::otective 
antibodies may be identical, as is indicated by the experi­
ments of Bail and TsuG.a.56 And there is perhaps an identity 

, of Abderhalden's ferments and specific antibodies.57 To see 
life as a unitary whole is to see.it in its true perspective, 
which is the beauty of true art. Tlie \Vest lays stress on 
divisions, analysis, compartments, and pigeon-holes; but the 
East with a truer insight sees rhythm, unity, synthesis, and 
continuity in life. So if our vision is far enough and long 
enough we can discern a simplicity in complexity, a unity in 
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diversity, all through Nature's- physical and chemical 
adjustments. 

Besides, the resistance of the animal organism is not 
brought about by a fortuitous or accidental meeting of the 
physical and chemical reactions with the pathogenic agents, 
but is the result of a deliberate, incessant, and unwearying 
struggle of the organism to get rid of the enemy from the 
system. Also in all the febrile phenomena, in the mobilizing 
of enzymes and the marshalling of leucocytes, in their 
attraction to the seat of injury (chemotaxis), in the 
phagocytic action, in the formation of antibodies, in the 
digestion, reduction, and disposal of toxins or bacteria, we 
perceive an orderliness, an intelligent purpose, and organiza­
tion of the body cells which can well compare with any well 
thought out plan of a general in his campaign of war against 
an enemy. \Ve may not understand the whole of the complex 
mechanism of resistance and immunity reactions, or the 
place of hypersensitiveness and antibodies in the actual 
scheme of immunity, but we can perceive in dim outline the 
simplicity, the unity, and the purpose underlying Nature's 
scheme of defence. The rest we can assume boldly with 
some certainty, if we combine a scientific sense with an 
enlarged vision and imaginative spirit. 

4· Allergy is not the Same as Resistance.-It is generally 
followed by resistance, though not always so, in the same 
way that the demand for the payment of a bill does not 
necessarily mean it will be paid by the individual. Only if 
he ha3 a balance in the bank will it be met. So any tissue 
sensitiveness will be followed by resistance if the vital forces 
are good, and in such a case the end result of resistance is 
immunity. This immunity need not be produced by any­
thing specific. The result of inflammatory process leads to 
enzymatic action, lysis, and disintegration of tubercle bacilli, 
without involving any specific immuno-lysis, as Krause 68 has 
observed. 

Such an immunity is not permanent, but is more or less 
transitory, and resides in the body cells and fluids as long as 
it is wanted to finish the work of healing which the organism 
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requires after the enemy's invasion. The workmen repairing 
a house remain in it with their tools, but once their work is 
finished they leave the house and take their tools with them. 
So immunity seems to disappear when tuberculous foci are 
healed up. 

Besides, the immunity is variable according to the ebb 
and flow of the life-force within the organism. That the 
variation in the susceptibility to infection in experimental 
animals, though receiving the same food and subjected to the 
same living conditions, may be due to climatic and seasonal 
conditions is shown by the periodic fluctuation in the death­
rate among normal animals and the high mortality level in 
spring and lower level in summer .159 Tuberculous meningitis 
bas maximum seasonal prevalence in s-pring and early summer. 
Twice as many cases occur in May as in October.60 Epi­
demics of such diseases as cholera, plague, and malaria seem 
to be correlated with meteorological _condifions.--the----atmo­
spheric 'liUmlCi!ty and other climatic conditions-- taking their 
share in influencing the rise and fall oflife-force and resistance 
and susceptibility to disease. Among sanatorium patients, as 
shown elsewhere (p. 261), the weight curve is lowest in late 
winter months and spring, and highest in summer and early 
part of winter. So the flow of vital force, among other things. 
m~ vary at different tlmes and-seasons, and with different 
nutritional and temperarri-entaf C:ond1tions. Bes-id~;: resist­
ance- m-;:Y~~~I~1!()i~ther r_~id~l~~physical plane. -n E_Iay 
fieln-fhe realm of the spirit, and so, like 'the wind that 
blowei11-~here l.ili~etli,' may not be under man's control 
altogether. Nature bas her moods and tides, her periods of 
depression and exaltation, and not knowing the time of her 
lowest or highest level of resistance, we blunder with our 
injections and fail to create an artificial immunity. But we 
do know that the body in its natural state is the best antigen, 
and in its robust health is generally most immune to disease. 
Since__!_h~_ basi~ _ _<!f_l:>~~_peci!J<:: and -~0!1:~~<::~-t~~~ is 
infl~J:!l~t~ reaction, which is a natural process, all we can 
aQ- is to put the body in the most healthy condition possible 
so that in case of any invasion of disease Nature may rise t~ 
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intervene at the right moment, mobilize the right materials 
that make for healing, give the right dose, and go the right 
way to bring about a natural immunity. 

Resistance and Electrical Action.-Is there no connection 
between the resistance of the body and electrical action? 
Behind all the physical and chemical activities of the human 
body producing various juices and secretions, hormones and 
enzymes, catalysts and colloids, there lies ultimately the 
question of electrical cell action in the organism, which is 
truly a self-contained electrical machine, its energies of every 
kind being of electrical origin, and health itself being a human 
striving for the smooth working of an electrical balance 
between repulsion and attraction, between positive and 
negative electrons. In this twentieth century, when electricity 
is so much used in almost every human enterprise, it is not 
possible for medicine to lag behind the times and not utilize 
its energy for the good of suffering humanity. 

The Electronic Reactions of Abrams.-The cause of truth 
compels the writer to bring before his readers the electronic 
reactions of Abrams, which he has been investigating since 
1:923. Though he bas seen very good results by Abrams' 
met had of treatment, his own experience is chiefly confined to 
the diagnosis and treatment of pulmonary tuberculosis. It is 
almost uncanny to see the reaction for tuberculosis come 
through when a drop or two of the blood of a tuberculous 
patient is placed on the dynamizer which is connected with 
the subject (who faces the west and is grounded) and the 
rheostat set at the vibratory rate of forty-two, which is 
the vibratory rate for tuberculosis. Almost every case 
of tuberculosis has elicited on percussion a dulness just 
below the umbilicus, where lies the area of dulness for 
tuberculosis. The writer is more struck with the accuracy 
of the diagnosis than the treatment. The varying results 
may be partly due to the present imperfect knowledge of 
reflexes and energies lying within the body and the want of 
their control by more finely-tuned instruments. Abrams' 
instruments may not be perfect, and many attempts are 
being made to improve them in America and in this country,. 
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notably by Dr. William E. Boyd, of Glasgow. From what 
he has seen, the writer is convinced that the reactions are in 
the nature of radio waves, that health and disease are in 
future going to be interpreted in terms of electronic vibrations 
and wave lengths of energy, and that the diagnosis will be 
based upon electronic reactions and the treatment upon their 
elimination from the body. And Albert Abrams will stand 
for all time as the discoverer of three conc~s :-lliat drsease 
iSdlletothe~disturbance in the electrons of the atom, that the 
energy emanating within the atom can be intercepted and 
made to betray the character of the disease, and that tuned 
electro-magnetic waves can be used in the treatment of 
disease. 

3· THE CLINICAL ASPECT OF TUBERCULOSIS. 

'Pathology is still shifting. We have not reached finality. Even 
bacteria are probably results and not causes.'-SIR JAMES GOODHEART. 

Tuberculosis and Infection. 

It has been taken for granted that the universal prevalence 
of tuberculosis is due to a widespread infection in civilized 
countries, and yet, as Tulloch61 and his co-workers have said, 
we are wholly ignorant of the mechanism of invasion that 
determines infection in tuberculosis. It is generally believed 
that most people are infected in childhood. This prevalence 
among children can be brought about by exposure and contact 
with infection or through drinking tuberculous milk. Is every 
tuberculous child infected by its parents ? What if there is 
no tuberculosis in the family ? Krause62 believes that children 
are infected by raw sputum from tuberculous cases conveyed 
from hand to mouth. But the acceptance of such a method of 
contamination of children with tubercle bacilli presupposes a 
universal contact of all children with tuberculosis-an assump­
tion for which there is no evidence. There are hundreds of 
children who are brought up in homes where there are no 
cases of tuberculosis. 

Besides, mere exposure to, or contact with, tuberculosis 
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cannot cause the development of the disease. If contact 
with tuberculosis is the cause of the widespread infection, 
there should be an overwhelming proof that the children of 
tuberculous parents are attacked in greater numbers than those 
whose parents are free from the disease. Presuming that 
tuberculin reaction is an index of tuberculous infection, 
Drolet 63 has shown that out of 1:,234 children from five to 
fifteen years of age seen in Belle Vue Tuberculosis Dispensary, 
New York, with a history of contact with tuberculous parents, 
790, or 64 per cent., gave a positive reaction, whereas out of 
461: children with no parental history of tuberculosis 66 per 
cent. yielded a positive reaction. Also, Austrian6

' gives 68 per 
cent. of positive reaction in children without known exposure 
to tuberculous infection, and 64 per cent. among those living 
with parents without clinical tuberculosis. These figures 
mean that actually there is slightly greater prevalence of 
tuberculo~~in_fection among children without_p~~~nia!~~st~ 
of tuberculosis than amongst those who had no such contact 
with the disease. At any rate, tuberculous infection seems to 
be as common among children with a parental history of 
tuberculosis as among those who give no such history 
of contact. In Papworth Colony, Cambridge, England, we 
find not a single case of tuberculosis has yet arisen amongst 
the children of the colonists living in the villages attached to 
the institution.65 Also in the Home Hospital, New York, 
where tuberculosis is treated as a family problem, and where 
consumptives live with their families, it is found that after ten 
years' experience no healthy person has acquired tuberculosis 
through coming into contact with tuberculous patients.66 

Dr. Ford,67 tuberculosis officer, Hertfordshire, investigating 
the history of over I ,ooo cases of pulmonary tuberculosis, 
found that a very large number (almost 8o per cent.) of cases 
gave no family history of tuberculosis. Besides the instances 
already given (p. 23) of workers in sanatoria in contact with 
consumptive patients, one or two others may be cited here. 
In one series of over J:,ooo presumably non-tuberculous 
employees in North-Eastern Minnesota Sanatorium,68 United 
States, there have been only ten cases of definite clinical 
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tuberculosis. Toan 69 reports four cases of the disease develop­
ing among 857 non-tuberculous employees at the Michigan 
State Sanatorium. Among I,IIS patients at Minnesota 
Sanatorium, 34 per cent. gave a history of exposure and 
66 per cent. did not; and out of 587 sputum cases, only 
29 per cent. gave a history of exposure to tuberculosis and 
the rest did not. Taking all the evidence together, both 
among children and adults, we find that exposure to infection 
has QQiproduced a_!2Y more tuberculosis than can be accounted 
£orin a natural way under civilized conditions, and that a 
parental history of tuberculosis is as common among persons 
who show no evidence of tuberculosis as it is among those 
who have definite clinical disease. 

Infection through Milk.-V.f e have elsewhere gone into 
this question, and have shown that the poor, who drink less 
milk than the rich, have more tuberculosis, and the Oriental 
races, including the Indian, the Japanese, the Chinese, etc., 
whose children drink little or no milk, have as much tuber­
culosis, if not more, than the European races. If cow's milk 
is the source of children's infection with tuberculosis, the 
incidence of tuberculosis in children and cattle in different 
parts of an agricultural country like Sweden should show 
some correlation-i.e., the parts of the country which have 
the greatest number of tuberculous cows should show most 
cases of tuberculosis among children. Dr. Adolf Lichten­
stein,70 of Sweden, in the course of his investigations in the 
large county of Norrbotten, in the north of Sweden, found 
that, although bovine tuberculosis is practically unknown 
(only five animals were known to be tuberculous), the county 
showed a very high tuberculosis death-rate among infants 
under one year and children under the age of five years ; so 
high is the death-rate that it is only surpassed by Stockholm. 
\Vhereas Kristianstad, with the incidence of bovine tuber­
culosis the highest in the country (26 per Io,ooo), has 
almost the lowest death-rate from, tuberculosis in infancy. 
And this disparity was observed in several other counties, a 
high infantile death-rate being recorded with little bovine 
tuberculosis, and vice versa. So there seems to be no inter-
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dependence between the incidence of tuberculosis in children 
and bovine tuberculosis, as one would expect if one is the 
cause of the other. Again, at the large agricultural college 
of Aas,71 in Norway, Dr. Thesen noticed that, though the 
cattle were saturated with tuberculosis, and their milk was 
consumed unboiled by the children of the staff, yet in a 
period of about forty-three years no incidence of tuberculosis, 
far less any death from tuberculosis, occurred among these 
children. Going to another part of the world, the writer, in 
his extensive travels in India, found that, while the Indian 
cattle suffer from little or no tubercle, there is yet a great 
prevalence of tuberculosis among all classes of the Indian 
people, both among children and adults. 

It is only by gathering such evidence from different parts 
of the world that we can arrive at the truth that exposure 
to infection or _ll)il~sarmot_b_e the_ tru_~ cal!S~ of such a wide 
distribution of tuberculosis in childhood. Clearly there are 
other factors that are involved in the spread of tuberculosis. 
:Many hundreds of thousands are continually exposed to 
tuberculosis and drink tuberculous milk, but get no tuber­
culosis, while equally as many not so exposed to infection 
and who do not drink tuberculous milk yet get the disease. 
\Vhy? The etiology of tuberculosis lies deeper than infection 
with tubercle bacilli. There are two causes of _dis~the 
external and internal, the visible and invisible, the material 
and the mystic, the seed and the soil. The soil is more 
~po!_!~il~n the seed, as resistance is more important th~? 
mfection. However perfect and selected the seed corn may 
oe, if it is sown in a soil of gravel and sand it will produce 
no harvest. So no amount of microbes can produce tuber­
culosis if a man's constitution is robust and resistant. Behind 
microbe and infection there is the social and economic-back­
ground which--predisposes the soil and activaies disease: -A.s 
1fcCarrison 72 says: • Bacterial agencies are often but weeds 
'"hich flourish in soil made ready for them by dietetic defects.' 
Such a soil must be prepared before tubercle bacilli can 
produce tuberculosis. This is why Sir James Goodheart'~3 

said that bacteria come as results (of soil) and not as causes. 
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Bacteriology lays stress on the external cause and take!? too 
narrow a view of disease causation. The germ theory of 
disease does not explain a fraction of all the pathological 
phenomena, or cover all the facts of life or of clinical 
experience. It is man-the~ material and spiritual ma!.!_­
through his vital resistance that finally determines the 
causation and cure of tuberculosis. 

The Diagnosis of Tuberculosis. 
Tuberculin and its Clinical Significance.-We have a 

conflicting mass of data on the subject which requires a 
careful examination on all sides to unravel the main points 
at issue. What is the significance of tuberculin reaction in 
the diagnosis of tuberculosis? Does the positive reaction 
indicate the presence of infection or activity or resistance 
and jmmunity? At the very outset we must agree with 
Professor Debre 74 when he points out the fallacies and 
difficulty of estimating the frequency of tuberculosis in 
children during the first two years, either by Pirquet reaction 
or by tuberculosis m'Ortality among children of this age. 
vVhile Austrian 75 believes that sensitiveness to tuberculin is 
a valid index of the presence of tuberculous infection, 
Armstrong, 711 on the other hand, says that it measures the 
resistance of the child to infection. According to M arfan, 
positive reaction is an indication that living tubercle bacilli 
are present somewhere, irrespective of activity or inactivity 
of a lesion, but Nakayana holds that cutaneous reaction 
neither definitely indicates the presence of living bacilli, nor 
is it associated with the presence of tuberculous toxin. 
While Baldwin 77 showed no absolute relation between the 
degree of sensitiveness and the stage of disease, Krause 78 

asserts that the skin sensitiveness develops simultaneously 
with the development of initial focus, increases progressively 
with the lesion, and varies directly with the extent and 
intensity of infection, and diminishes with healing. It is 
reported that in Westphalia, Germany, a group of poorly 
nourished children gave a higher incidence of reaction than 
did groups of well nourished or moderately well nourished 
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children, whereas in Australia healthy school-children gave 
a far higher percentage of positive reaction than the children 
in the hospitals. In opposition to the findings of Erlandsen 
and Petersen, ?Sa the healthy, and to a less degree the 
suspects, showed greater allergy than those with tubercu­
losis. Such· a difference of opinion is further complicated by 
the fact that non-specific agents can also give a reaction like 
tuberculin. Observe also the variation in the positive re­
action in children even in the same country. Drolet reports 
positive reaction in 85 per cent. among 87r children in New 
York, while Slater gives only IO per cent. in rural Minnesota. 
In an industrial school near Edinburgh, McNeiF9 found 6o 
per cent. of boys reacted positively, while not far away in a 
similar school only I4 per cent. reacted positively. Under 
these circumstances, how is positive reaction to be inter­
preted? Dr. Penfold 80 of Australia reporis that among 
patients suspected of clinical tuberculosis 68 per cent. gave 
a positive reaction, and with no clinical signs 59 per cent. 
gave positive reaction. At Sydney, with no evidence of 
tuberculosi;, s8·7 gave positive and 4r3 gave negative 
reaction. In Minnesota Sanatorium clinically non-tubercu­
lous employees gave 39·3 positive and 6o·7 negative reaction. 
This means that both positive a.:-nd nege~:tive re_actions can be 
elicited both in those who have and those who have-not-any 
clmical sign;ofi~b~r~ulosis_-- \Vhile with-a positlve-re37tion 
an individual canen]oy perfect health and show no sign of 
tuqerculosis, it is not possible to assert that a person reacting 
negatively has never been infected. Children may positively 
react at one time and negatively at another tim~. ~nd how are 
we to Interpret their rea:ctions ? -S-ince t~-bercle infections may 
die out and tuberculous foci may heal up, we cannot deter­
mine by tuberculin test how many children or persons have 
been infected, as we formerly believed we could. Further, 
Armstrong 81 of Framingham, after a thorough mt::dical 
examination of all the children with negative and positive 
reaction, did not find a single case that could be called active 
tuberculosis, and a subsequent follow-up during a period of 
years brought forth not a single case of active tuberculosis 
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among those children who had shown a positive reaction. 
All this means that a positive reaction either in children or 
adults does not -indicate that the individual has clinical 
tuberculosis or will have it in the future, and a negative 
reaction does not mean that he has not or is not likely to 
have the disease. The results of workers have been so con­
tradictory that one cannot say. with any certainty what 
tube;c~fin reaction signifies. Reviewing the whole subject, 
all one can say is that a positive reac.tio!l... most likely 
indicates aTu'b.erCUTous son7na .. ;-~thing more. It is really 
a delicate-test ~f pr~tein .. se~siti~e~essbrought about by the 
absorption of products from the imperfectly formed protein 
in the system. (We will develop this theme later on.) As 
Zinseer says, actual diagnostic value of the reaction has lost 
considerable weight. since in human beings the test is so 
delicate that over 70 per cent. of adults react positively. 

l~tiy~_...r.eacti~n indicates anythin_g_at all, it signifies a 
measure of r~~ist~n~e to tuberc11_losi~ as Drolet and Arm­
strongha,;; shown. This may be the reason why there is no 
reaction when resistance is lowered, as in children suffering 
from measles, in the late stages of pregnancy, in cachexia, in 
advanced cases of tuberculosis, or at certain seasons of the 
year, as Hamburger noted; also in scorbutic tuberculous 
animals (fed with foods deficient in vitamins), who give 
a less well-marked skin reaction than non-scorbutic tuber­
culous animals. The idea that tuberculin reaction is related 
to resistance is further strengthened when we study its effect 
upon the skin. As Petersen 82 has pointed out, tuberculin 
sensitiveness may be largely due to the action of the skin 
itself, and the difference of the skin reaction in childhood 
and adults may be due to the different enzymes they con­
tain. The infant or young skin contains more ereptase and 
little lytic proteose, and so is not able to split the protein, 
and consequently no toxic products are formed and there is 
no skin reaction. Whereas in the adult the presence of 
sufficient proteose in the skin will permit the protein to be 
broken up with the formation of protein split products toxic 
to the cells and an inflammation will be the result. 
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Again, Hoffman 83 makes the epigrammatic statement that 
• the skin is th_e_~rave.,._9]_tJ:l~-P~!_asit~' The fact that so 
many acute exanthemata, such as mea~les, scarlet fever, 
smallpox, etc., involve the skin, has led him to the con­
clusion that the skin plays an active role in immunity. 
Indeed, as Heim has observed, it is one of the .beliefs of 
folklore (it is held in India and other Oriental countries) 
that the organism endeavours to rid itself of the toxic sub­
stances through the skin, and that in skin diseases and acute 
exanthemata the greater the manifestation of eruption on the 
skin the more it protects the internal organs, and the more 
favourable is the recovery of the patient. This is also true 
in syphilis, where patients with tabes or general paralysis 
seldom give a history of serious skin involvement, and in 
tuberculosis, where it attacks the skin, as in lupus, the lungs 
and other organs are spared. 

In heliotherapy the effect of skin exposure to sunlight, 
in causing a rise of temperature and pulse and general 
malaise, resembles that of tuberculin reaction. Similarly 
the artificial production of inflammatory reaction, as in 
tuberculin injection, seems to indicate that the protective 
action of the skin plays an important role in resistance and 
immunity in disease like tuberculosis. 

To sum_llp, the tuberculin test is more or less unreJ~ 
in. the diagnosis of tuberculosis. The e,ositive reaction is 
not an indisputable evidence of tuberculosis in children or 
ad.U1ts-;- for1Ccan never--aecide with certainty an otherwise 
doubtful diagnosis. If is E.9!.._s_p~cific.. as so many non­
specific substances yield a reaction similar to tuberculin. 
Besides, the skin sensitiveness is fundamentally involved in 
the mechanism of resistance. The difference in the tuber­
cuhn reaction may be due to a difference of the enzyme 
action of the skin in children and adults, or to the tissue 
resistance of the host rather than to any difference in the 
virulence of tubercle bacilli. 

D 
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Other Aids in Diagnosis. 

No specific tests have so far proved to be of any real value 
in the di~g~osis of tuberculosis. 
- A.rneth's differential count is unreliable. 

X-ray examination is a valuable help, but in the absence 
of clinical findings X ray alone is not sufficient to give a 
positive diagnosis of tuberculosis. As Dr. Logan Stewart'* 
has said, it is · a more reliable pegat!x~h~n a negativ~ 
~t_g!!!_result. -·-- -------- -- ~--·--

Complement-fixation test has given negative results in so 
many cases that it cannot be considered as a diagnostic aid. 

As for the sedimentation test, there is conflicting testi­
mony on the subject. H. N. Cooper85 says that the in­
creased rate of sedimentation of the red cells occurs in 
diseases attended by tissue degeneration and destruction, 
as in acute inflammations, pregnancy, tuberculosis, and 
malignancy. Since so many other conditions can accelerate 
sedimentation, its diagnostic value is doubtful. Kutz, 
L. Rabinowitsch, and Kempner 86 find that neither the 
Pirquet test nor complement-fixation nor sedimentation of 
erythrocytes gives absolutely reliable reshlts in tuberculosis. 

Tubercle Bacilli in Sputum.-\-Vhile fairly diagnostic of 
tuberculosis, the _positive fing!_QK_49.~!5 _!!Ot __i_!lqi_~a,Le....a.cliri.ty, 
nor a ne~tive finding an absence of tuberculosis. There is a 
lik~j"ih~od f~; acid-fast org~nis~; in milk, butter, etc., to be 
mistaken for Koch's tubercle bacilli. Also various mutant 
forms of tubercle bacilli, as previously pointed out, may 
accompany tuberculous disease in the absence of Koch's 
bacilli. We must bear in mind that there are active manifest 
ca,s_~~-of__pulmonary tuberculosis in which tub_er"cle b~~iUi 
~annot be dete~m-ined during years of observation,; one reason 
being that there are cases of si~ple phthisis with all the 
symptoms of clinical tuberculosis, but without the presence of 
tubercle bacilli in the sputum. Such a clinical manifestation 
has led Batty Shaw 87 to call such cases 'simple .consump~ 
tion' or ' simple ~phthisis _pulmonalis,.' and to reserve the 
term.-rtul:)erculo-consumption' for those cases where simple 
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consumption becomes complicated by the presence of 
tubercle bacilli in the sputum. Besides, as Bezanc;on 88 

rightly says, it is dangerous to think that the finding of 
tubercle bacilli is indispensable for the diagnosis. \Ve 
should be able to diagnose the presence of the disease long 
before tubercle bacilli make their appearance in the sputum. 
As the writer has often said, for acc~~EY _ of _ diag~~~ 
nothing can -~~pe!_seSJ.~!!_le £hysic31l ~~~~if the eyes and ears 
are kept trained and tuned to all the fine perceptions. There 
is a tendency in some quarters to exaggerate the value of 
body temperature at the expense of physical signs in the 
diagnosis and prognosis of pulmonary tuberculosis. True, 
we may not always depend upon physical signs alone. One 
day there may be heard many crepitant rales and the next 
day they may all disappear. So also there may be normal 
or subnormal temperature, and yet the patient may have 
extensive disease. Therefore the physical signs should be 
studied, together with temperature and pulse and the general 
condition of the patient, before arriving at any diagnosis. 
It is truly regrettable that the art of physical examination is 
being gradually lost by X-ray and bacteriological methods. 
In these days, when early diagnosis of pulmonary tubercu­
losis is coming to be more and more an absolute necessity 
in the interest of the patient, his family, and the State, the 
cultivation of a fine sense of hearing and observation be­
comes of the highest importance to medical men, both in 
diagnosis and treatment of the disease. 

Diagnosis by Lipiodol Injections.-In the difficult diag­
nosis of tuberculous cavities, bronchiectasis, gangrene or 
abscess of the lung, and chronic emphysema, the real 
nature of the lesion may be seen when X-ray pictures are 
taken after lipiodol injection. A small canula is introduced 
between the thyroid and cricoid cartilage, i c.c. of x per cent. 
of novocain solution injected to anresthetize the skin, and xs 
to 20 c. c. of lipiodol (a French preparation of iodized vegetable 
oil containing 40 per cent. of iodine) or iodized oil heated to 
45° C. is introduced with a strong syringe, the patient lying 
en the operating table, and radiographs taken after the 
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InJection. In some cases the lipiodol treatment appears to 
have a curative action on the suppuration of the cavities, 
and to bring about an improvement in the general condition 
of the patient. On the other hand, Archibald and Brown89 

point out that there are definite potential dangers accom­
panying the intratracheal injection of iodized oiL Singer and 
Graham advise against the use of lipiodol in cases of 
bronchiectasis, as it is apt to cause foreign body complica­
tions, such as local inflammatory reactions2 retention of 
infectious material, or mechanical reduction of the vital 
capacity. Sergent, Armand-Delile, and Moncrieff state that 
patients ·with tuberculosis should not be submitted to this 
method, because of the danger of the congestive action of 
iodine. 

Early Diagnosis. 

Tuberculosis is not a well-defined disease in the early 
stage. It is so insidious, its commencing symptoms are so 
vague, and the slight deviations of ill-health so imperceptibly 
shade off into early tuberculosis. that no wonder thousands 
of cases are missed rather than mistaken for tuberculosis. 
Therefore, the real fear does not lie, as Rist thinks, in 
making a wrong diagnosis, but, as Kuss observes, in the 
failure to recognize the disease in the early curable stage. 
The great majority of active cases are only recognized at a 
late stage. Clinically recognized, tuberculosis is really an 
end process, and therefore to wait for definite symptoms 
such as X-ray findings, moist rales, and positive sputum is 
to wait too late for effective treatment. 

Early Diagnosis in Children.-In children early diagnosis 
is of utmost importance. One cannot tell with any certainty 
to what extent pulmonary tuberculosis is prevalent among 
children. If we take into account all the slight departures 
from health that may or may not lead to clinical tuberculosis, 
and all the mild undiagnosed cases that remain unsuspectedp 
we should say that the disease is very common in childhood. 
though a great majority get well. ----~- -- - ----

\Vhat are thees5entla.l symptoms that establish tuber-
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culosis in childhood ? The early symptoms are very vague, 
and marked by many conditions of ill-health. 

(a) In the pre-tuberculous stage one must take note of 
any family predispositions, hereditary traits, and'premonitory 
symptoms, such as either a fine delicate skin, clear bright eyes, 
long silky eyelashes, long thin neck, prominent superficial 
veins, enlarged cervical glands, or a strumous type with 
heavy appearance, opaque skin, large hands, thick bones, 
and enlarged glands. Both types are accompanied by 
debility, under-weight, chronic colds which may go on for 
months or even years, or lead to some definite symptoms of 
the next stage. 

(b) Physiological or Suspected Tuberculosis.-Here one 
often notices symptoms of poor economic and bad hygienic 
conditions~ such as impaired nutrition or malnutrition, under­
weig~t or ~~~i_a.!!~n, ~!~de, ca~c~~--~J>eti~e, irrit­
ability, nervousness, attacks of fever that cannot be explained, 
chronic catarrh, restlessness, fatigue, bad teeth-symptoms 
mostly due to a chronic want of fresh air, good food and 
healthy surroundings, or gastric disturbance and want of 
assimilation, and vitamin deficiency. Malnutrition seems to 
lay a foundation for tuberculosis. 

(c) Pathological or Early Tuberculosis.-Here the febrile 
attacks become more frequent, with flushing in the afternoon; 
the child is moody, fretful, tired, pale, complains of headache 
and feeling ill, is losing flesh, the wasting marked at the 
back of the neck; the skin may be dry, glands enlarged in 
the neck and other parts, etc. 

In the first two stages there may be no physical signs 
Even in the early third stage one cannot rely upon any 
alteration in the percussion note or X-ray indications. But 
later there may be paravertebral or sternal dulness, harsh 
breathing, granular inspiration, cogwheel, D'Espine's sign, 
whispering pectoriloquy (heard below the second dorsa, 
when the child whispers 333), abnormal hilum shadows. 
Enlarged glands may be the result after measles or whoop­
ing-cough, and need not necessarily point to tuberculosis, 
though these affections often light up the disease or pyogenic 
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glands may rapidly become tuberculous in course of time, as 
Still has shown. The symptoms are often more important 
than physical signs or X-ray findings. When one finds in 
children continued poor health, attacks of unexplained fever. 
repeated colds, cough or hoarseness, lassitude, wasting, poor 
or capricious appetite, with or without physical signs, such as 
areas of dulness, roughened inspiration, and crepitant rales 
at the apices or roots of the lungs, it will be justifiable to 
suspect a tuberculous state, and commence treatment at once 
by placing them under fresh-air conditions, good food and 
rest, or sending them to a convalescent home, rather than 
wait for the further development of the condition, which may 
become tuberculous if the child is not given early attention. 

With regard to the early manifestation of pulmonary 
tuberculosis in adults the reader is referred to Chapter XIII. 
Here we can only emphasize that early tuberculosis (or occult 
or minor or mild tuberculosis, as it is sometimes called) often 
begins with gastric symptoms, with loss of appetite, constipa­
tion, a vague sense of ill-health or general malaise, or nervous 
symptoms such as sleeplessness, irritability, nervousness, 
inability to concentrate on work, followed by a small rise of 
temperature, increased on exertion, quick. pulse, with impaired 
resonance, cogwheel, roughened inspiration, and harsh breath­
ing over one apex or both apices, with or without crepitant or 
crackling rales over those parts. Under these circumstances 
one is perfectly justified in diagnosing early tuberculosis, and 
in not waiting for the appearance of tubercle bacilli in the 
sputum, but should recommend the patient to give up work 
and take a change of air or commence open-air treatment, 
preferably in a sanatorium. Pleurisy and hremoptysis occur­
ring in apparently healthy people are important symptoms in 
the pre-tuberculous stage. Such cases should be placed 
under treatment where they would have every chance of 
recovery. 

The Treatment of Tuberculosis. 
Up to the present time no spe~ific_}"~me<!y has been found 

to destroy the tubercle bacilli in the body. All attempts to 
kill them by the use of immunological and chemotherapeutic 
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remedies have brought nothing but disappointment. The 
failure of tuberculin as a specific and certain cure in pul­
monary tuberculosis is now generally admitted. We have 
seen such disastrous results from tuberculin treatment 
{especially in susceptible people like the Indians), which 
seems to light up into activity a quiescent disease, that 
we quite agree with Webb, Ryder, and Gilbert when they 
say that it is dangerous to introduce into a susceptible 
animal any sort of material containing tubercle bacilli which 
are not positively known to be dead.89a 

Any reported beneficial result of tuberculin and other 
remedies is probably due to inflammatory reaction brought 
about by ' protein shock; and not due to any specific action 
against the germ itself. The long line of therapeutic 
measures beginning with various tuberculins, vaccino­
therapy, sero-therapy; specific treatment such as Spahlinger's 
vaccine, Dreyer's diaplyte antigen, gold salts (gold and pear!_ 
have been used in India as a remedy for consumption fro~ 
time immemorial) such -as krysolgan, aurocanton, and more 
recently Mollgaard's sanocrysin; drugs such as creosote and 
guaiacol, calcium and silica, iodine and lipoid treatment, 
sodium and iron cacodylate, sodium and ethyl morrhuate, 
and very many more-one by one they come and go, • they 
have their day and cease to he.' In spite of so many 
failures the search for a specific agent, for • magic bullets,' 
as Ehrlich has called them, goes on unceasingly in every 
country. But it is a vain hope. There is no short cut in 
the cure or arrest of tuberculosis. So we must fall back 
i'ij)oilN ature's method~~P..<?_n JmP.!~..v.~ng_theson. stirrnllating 
the natural defences of the body, and i~e~sing_!~~~.!S 
o!._r_:_sista~~~ by such hrg'i~_~c. and di~tet}<:_ measur~s a~ ~e~h.:_ 
air surroundings, nourishing food, more or less complete 
rest, and judicious exercise-:-=measures which form the main 
pri~ciples of saml'torTu~ treatment. 

Sanatorium Treatment. 
After twenty-seven years of sanatorium experience the 

writer can speak with full assurance that, given a reasonably 
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early case and a well-trained and experienced physician, the 
s~tori_u:rn. tr_eatn:tent J~.<?~.E.E.!Jt t~~-st hope of success in 
the treatment of pulmonary tuberculosis. 

As early treatment is so essential to sanatorium success 
and to the reduction of tuberculosis mortality, the medical 
profession should concentrate its attention on the study of 
early diagnosis rather than wait for discovery of a specific 
remedy. Then both the children and adult sanatoria will 
be used as preventive institutions for early or suspected 
tuberculosis rather than for advanced and hopeless cases, as 
at the present day. The results of sanatorium treatment 
will mainly depend upon the proportion of early cases treated 
by an institution ; the greater the number of early cases the 
larger will be the proportion of recovery and arrest of the 
disease. From his long experience in the treatment of 
pulmonary tuberculosis the writer finds that he can chiefly 
r~pon__§_ana_t_oriJJrn treatment, graduated exercise, ~ 
inhalation treatment. To these two more remedies can be 
added ~om pression of the lung by pneumothorax, etc., and 
h~eliotherapy. - ---­
..._Sanatorium Treatment.-As we have already gone fully­
into the matter, only a brief statement is necessary here. 

(a) Fresh air, open windows, the body kept flushed all 
day and night with pure air, free country life, light and 
loose clothing, without stiff collar or hat or braces or boned 
stays. 

(b) Food, more or less ordinary fare, no overloading, con­
sisting chiefly of a little meat, eggs, fish and poultry, whole­
meal bread and butter, plenty of fresh green vegetables,_ 
potatoes cooked in their jackets, green- fooi:r like salads, 
tomatoes, fLuit, ch-eese,-1reshrmlk, an~ iTth~-gastric organs 
are inclined to be upset -Ii£t:1e or no milk. China tea in 
preference to Indian tea, malted cocoa. If vegetarians, meat 
is not necessary if animal proteins can be supplied by milk,_ 
eggs, and cheese. 

(c) Rest in a lounge chair with an adjustable back, 
the patient kept in calm and peaceful surroundings, cheerful 
and happy, and, if possible, relieved of anxiety (financial and 
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otherwise) concerning his loved ones at home. Physical, 
mental, and emotional rest are very necessary in the early 
part of the treatment. Rest helps to limit the movement of 
the chest, and should be enjoined as long as there is active 
disease and temperature. In considering the relative value 
of rest and exercise, it is better to err on the side of giving 
more rest than in giving more exercise. 

(d) Exercise. The writer lays as much stress on all kinds 
of exercise as on rest. Nothing demands so much skill and 
judgment on the part of the physician as in regulating the 
proper amount of rest and exercise for each patient. Walk­
~ beginning from five, t~n,_ ()£fifteen mjnutes, _an_<i gradu~ll¥ 
e~~~ to one and a half hours in the ~orn~J?.gL ang one 
hour in the evening; then gardening, chopping and sa\'\·ing 
wood, carpentei-ing; then extended walks, tramping, breathing 
and singing exercises, etc.-all arranged, graduated, and 
varied by the medical superintendent. Exercise brings 
all the benefits of a mild focal reaction, as it is Nature's reac­
tion. The te~p~~~-~hQ_lJ.Jdbe.$~tched tQ_§ee iL<:t~«;~()t 
go_ bey~nd_9g·oo c;>r 99"2° F. (oral method), but no prognostic 
importance can be attached to the height of temperature 
after slight exertion, as Wiirtzen and Holten 90 found that 
non-tuberculous persons could show quite as high temperature 
after exercise as the tuberculous. Many in both classes may 
actually show a fall of temperature directly after a slight 
exertion. Dr. H. J. Rae, of Aberdeen, finds fault with gradu­
ated exercises as carried on in some places, and recommends 
what he calls 'remedial exercises' such as electrical message, 
and chest-developing exercises. For the last twenty-five 
years we have been carrying out graduated and chest­
developing exercises in our sanatorium after. the-·diSe.;se- has 
been qlllescent Withperfect safety and great benefit, and we 
have not found patients • soft' with • flabby muscle' on 
leaving the sanatorium. On the other hand, patients returned 
home more or less perfectly fit to take up their various 
duties. \Ve would therefore strongly recommend these 
exercises as a part of the sanatorium treatment. \Vhatever 
form the exercises may take, their virtue depends upon 
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having them carried out daily, efficiently and enthusiastically, 
according to the needs of each patient, by the chief of the 
staff. · 

So, lastly, it is the physician at the head that makes or 
mars the success of a sanatorium. It is not the best equipped 
institution, but the most capable physician with enthusiasm 
.and personality, that ensures the best results. \Vhile it is 
necessary to keep the patients from dull monotony, is there 
not a tendency at the present day to relax discipline and 
allow too many amusements which keep the patients in 
.a constant state of excitement? After all, the old regime 
which entailed a great deal of quiet and restfulness yielded 
the best results. In these days the sanatorium physician 
may find it difficult to maintain discipline and yet allow such 
relaxation as the circumstances demand. 

Inhalation Treatment.-The writer believes that the 
inhalation treatment as carried out in his sanatorium (see 
Chapter XVII) is an important aid in the arrest of pulmonary 
tuberculosis. It is especially beneficial in those cases which 
.are associated with catarrhal conditions, bronchitis, laryngeal 
tuberculosis, etc. It allays cough, soothes the inflamed 
mucous membrane, and prevents any infection from spreading 
.down from the nose and throat. It has also a mental effect, 
.and keeps the patient quiet and ensures a restful condition. 
To get full benefit it should be used with steady perseverance. 
Both the writer's mask and inhalants are manufactured by 
1.Iessrs. Oppenheimer, Son and Co.,_ London. 

Compression of the Lungs by Pneumothora~ etc. 
Rest is the chief factor in the treatment of almost all 

.diseases, including tuberculosis. \Vebb 91 says that in breath­
ing, a normal person opens and shuts the lungs nearly thirty 
thousand times a day. Since the constant movement of the 
lungs and frequent cough are important agents in the absorp­
tion of toxins from the diseased lung and their dissemination 
into adjacent healthy parts, any measure that limits the 
rt::Spiratory excursion lessens the work of the lungs and the 
frequency of cough, and reduces the amount of toxins and 
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their aspiration into healthy tissue. Krause 92 truly observed 
that of all the remedies proposed in the treatment of tubercu­
losis, only rest has stood the test of time. There are three 
ways of limiting the respiratory excursion of the thorax. 

(a) Pneumothorax.-The pneumothorax treatment shows 
the great value of rest in pulmonary tuberculosis by the 
induction of collapse of the affected lung. It is not a 
substitute for sanatorium treatment, though it may become 
an important aid to it. It is preferably induced in unilateral 
disease, where in favourable cases it puts the lung more or 
less at rest. It is suitable only in a small numher.of cases­
about? to ~~_per.:_ cent. It is not indicated in early cases, and 
it should not be attempted in the advanced stage where both 
the lungs are likely to be involved. Repeated treatments are 
necessary, and the collapse should be kept up as long as 
possible. The prolonged period (two to three years or more) re­
quired and the great cost it entails (as it should be done for 
the mostparf In---a-sanatorium, where the patients can be 
watched and looked after) are serious objections to the 
treatment. Best results are obtamed- iii-those cases where a 
successful collapse can be secured. 

When the induction of collapse fails on account of pleural 
adhesions, phrenicotomy and thoracoplasty may be called for. 
Every case of pneumothorax should be X-rayed not only to 
ascertain the character of the pneumothorax, but to watch 
the progress of the case and to guide in taking further steps. 
Pl~!isy wit~ffusion is_ a. -~Q!!!!!!-<;m____£O_f!i_pl!cation. Bernard 
and Baron observed pleurisy complication in 6o per cent. of 
pneumothorax cases. There is also risk from air embolism, 
spontaneous pneumothorax with emphysema, extension of 
the disease to the opposite lung, etc. From the results 
available at present no definite conclusions can be drawn as 
to the indications and contra-indications for artificial pneumo­
thorax treatment. As Dr. A. Adams 9S has observed, the 
surgical treatment of pulmonary tuberculosis has failed to 
fulfil the glowing promise of the enthusiasts who proclaimed 
its merits. Clive Riviere,9• writing on the subject. says: 
' I foresee a time when the conscientious phthisiologist will 
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look upon this treatment as a curse, but a curse from which 
he cannot shake himself free.' The writer contends that if 
pulmonary tuberculosis is diagnosed early and treatment 
begun at once, it should not be necessary to subject the 
patient to the long weary course of collapse therapy or to the 
more painful ordeal of thoracoplasty. 

(b) The method of external compression of the lung in 
pulmonary tuberculosis by mechanical means was in existence 
even before the development of collapse therapy. The use of 
•lung splints' has beeri associated with the name of Dr. 
Dobell for more than forty years. In I8go Dr. Stuart Tidey 
first practised external compression of the lower thorax by 
strapping the chest wall. Sewall and Swezey, of the National 
Jewish Hospital for Consumption, Colorado, made their first 
experiment by strapping to limit the movement of the upper 
ribs by encircling the chest for a width of some 3 inches 
with overlapping strips of adhesive plaster reaching high into 
the axillre, and applying -it over a light bandage. Later they 
substituted strips of • herring-bone belting,' 3 to 3! inches 
wide, and long enough to overlap some 5 inches when 
encircling the chest. Three buckles were sewn at one end, 
and strips of webbing (like suspender garter straps) sewn to 
the belt about 5 inches from the other end, and the belt 
held in place by a shoulder strap running through loops, one 
at the back and two in front, to prevent slipping down. 

Dr. W. Levitt, of Endowood Sanatorium~ Maryland, uses 
a plaster jacket for the upper part of the chest. First a 
stockinet jacket is put c;m the chest, the axillre and scapulre 
are padded, and strips of sheet wadding then applied round 
the chest, extending from the second to the first rib. Then 
plaster bandages (two rolls 4 inches wide and 5 yards long) 
applied by making one turn of the bandage around the chest 
while the patient is told to expire and hold his breath for a 
little while; a few more turns to cover from second to fifth rib 
are then made quickly, so as to get the smallest diameter of the 
chest and maximum amount of limitation without interfering 
with the comfort of the patient. The total weight is about 
! pound, and the plaster cast is worn from two to four 



FIG. E.-DR. W. C. HOWELL'S THORACIC SPLINT. 

(Afln- Dr. Htr.vell.) 

One of the three springs. 
To fae<: page lv. 
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months. At first there may be a feeling of tightness round 
the chest and shortness of breath, which soon pass away. 

\V. C. Howell, of Colorado Springs, Colorado, has con­
structed a very useful splint made of ordinary plaster-of­
Paris bandages for the front and back of the affected side, 
reaching not quite to the sternum in front nor the spines 
of the vertebrre behind. \Vhen the splint is about half 
made, and just strohg enough to stand a moderate amount 
of pressure, three springs, each from Io to 13 inches long, 
are placed over the splint, and over these are placed more 
layers of the plaster-of-Paris bandages to incorporate the 

FIG. F.-DR. STEWART'S LUXG SPLINT. 

springs, cover the springs and fix them, and a 2-inch strip 
is removed from the axillary area to make two separate 
splints, as shown in the illustration. After drying an hour it 
can be removed, trimmed, and the edges smoothed. The 
patient is instructed to wear the appliance for only half 
an hour at a time for several times the first day. Each day 
he can wear it for a longer and longer period until it is 
worn twelve or more hours a day. He should always put 
it on before leaving the bed. It can be easily worn while 
the patient is in bed. 

In this country Dr. H. S. Stewart has devised a splint 
made of webbing bands for the unilateral disease of the 
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lung. It is light in weight and suitably padded, so that 
it can be worn continuously, a light woollen garment being 
worn next to the skin. The limbs have free movement, and 
there is no vital impairment of the opposite lung. 

Dr. R. C. \Vingfield, of Brompton Hospital Sanatorium, 
Frimley, bas brought out a splint consisting of an aluminium 
shoulderpiece covered with rubber, and lined by a rubber 
pneumatic bag which can be inflated to any desired 
pressure. The splint controls apical movement, is entirely 
unilateral in its action, and does not interfere with manual 
work or with the movement of the opposite lung. 

Dr. Thomas Beasley. of Indianapolis, has designed a belt 
to encircle the lower portion of the chest, which, on account 
of a more extensive respiratory excursion, is easier to restrict 
than the more rigid and Jess expansive upper thorax. The 
belt is made of moleskin cloth 5 inches wide, and is adjust­
able by having a lace in front similar to that used in 
abdominal belts, and reinforced at the .sides by pads I insh 
thick, and which, by exerting an adequate pressure, restricts 
the respiratory excursion. Dr. Beasley found the belt to be 
of benefit in acute and chronic pulmonary tuberculosis in 
which there is a great amount of moisture in the lungs, 
modifying the violence and frequency of cough, lessening 
the amount of sputum, and giving a degree of rest for the 
infected parts. 

In this country Dr. Tidey,95 like Dr. Beasley, believes 
in applying pressure round the lower part of the chest, and 
gives an interesting account of the rationale of such a 
procedure. He finds that pulmonary lesions do not heal. 
because they are exposed to the continuous pull on their 
periphery of intrathoracic suction-a pull of 147 pounds to 
the square inch-which acts in opposition to the healing 
process, while the rhythmical movements of respiration tend 
further to oppose tissue repair ; that relaxation of this 
peripheral pull or tension is the factor which plays the 
prominent part in the healing of pulmonary lesions, and 
that compression of the lung at the base brings that factor 
into action ; and that by constricting the lower part of the 



FIG. G.-1\IUTHU'S THORACIC BELT. 

Six inches deep, closed back. lacing centre front, and supported hy shoulder 
straps. Two horsehair stuffed pads inside belt passing round each side 
to give adequate pressure over lower ribs. Made by Salt and Son, Ltd ., 
Birmingham. (Registered.) · 

To face page lxvii. 
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thoracic cavity the lung is thrust in an upward direction 
and relaxes the tension on the diseased areas, and so enables 
them to heal. Therefore he recommends bilateral com­
pression of the base of the lung by means of a broad 
bandage or corset, which is somewhat similar to the one 
advocated by Dr. Beasley. 

In rg22 the writer began using external compression of 
the lung by means of splints made to encircle the upper 
part of the chest, but lately he has found better results by 
applying pressure at the base. He agrees with Dr. Tidey 
that by compressing the lower portion of the thoracic cavity 
the diseased part of the lung gets the maximum amount 
of relaxation, which is so essential to its healing. He found 
that such external pressure at the base is very beneficial 
in early cases of pulmonary tuberculosis in reducing fever, 
violent cough, and expectoration. 

He has devised a thoracic belt to compress the lower 
portion of the chest, which is simple in design, and made 
after the pattern of abdominal belts or surgical corsets. It 
is 6 inches deep, suitably corded, and boned at the sides, 
and has lacing in the front of the centre, so that it can be 
gradually tightened to any degree desired, with shoulder 
straps to prevent it from slipping down. It has two horsehair 
stuffed pads passing well round, one on each side, to give an 
even continuous pressure over the lower ribs. As in the 
case of Dr. Howell's splint, the patient should wear the belt 
for an hour or two the first day, and gradually increase the 
period in succeeding days till it can be worn for many hours 
a day. It can also be worn at night. The belt has been 
made to the author's instructions by Salt and Sons, 
Birmingham (see Fig. G). 

(c) In the third way, which may be used in conjunction 
with either of the previous methods, the power of will is 
brought into play in controlling the respiratory movements. 
It is well known that slo-\V:O-r-eaihing animal5, like the h~e, 
are least suscep"tibTe tO' tuberculosis, '"''bile the rapid-breathing 
rablJits- and guinea-pigs are most· susceptible to the disease. 
The patient is :au?~~ to keep his lung still, breathe slow~·· 
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and restrict his respiration as much as possible. It is 
wonderful what practice and habit can do in helping to 
diminish the respiratory movement of the lung. The writer 
found this method an in;:t_pQ~."J<:!nLl!id jg. the treatment of 
some c;a_;;· of active disease with troublesome cough, 
especially among Indians, who are adepts in controlling the 
rate of breathing and circulation by the exercise of their 
will-power. Slowing the respiratory movement helps a 
great deal in lessening cough, bringing down the temperature, 
and thus helping Nature to proceed with the healing process 
in the lung. 

'\Ve may not understand the exact mechanism by which 
the above measures act in the treatment of pulmonary 
tuberculosis. Of course, complete rest of the lung is not 
possible, as lungs are organs that never rest, but are in 
constant motion. But complete immobilization of the lungs 
is not necessary, as even partial immobilization has yielded 
good clinical results in pulmonary disease. In the muscular 
rigidity of the chest that follows pulmonary tuberculosis 
Nature enforces only partial rest. Both internal and external 
compression of the chest help to lessen cough and expec­
toration, check the flow of toxins and their dissemination 
into healthy parts, and relax the tension of the peripheral 
pull on the diseased areas, thus enabling them to heal and 
bring about a general improvement. The very compression, 
internal or external, continued for awhile causes an impres­
sion upon the mind, which becomes a factor in slowing the 
breathing and limiting the movement of the chest. Pneumo­
thorax perhaps ensures a more complete collapse of the lung 
than any of the external appliances. But it has its dangers 
and disadvantages. Its treatment is limited to a small 
number of unilateral cases, and where there is an absence 
of pleural adhesions, and the collapse will have to be main­
tained at frequent intervals and for a long period of time. 
In the case of pleural adhesions further operative procedures 
are involved, which carry a certain amount of danger. 
vVhereas external compression is simple and inexpensive, 
and can be applied by the attending physician at home and 
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in a larger number of cases, there is no danger or risk of the 
disease invading the healthy lung, and it can be used when 
pneumothorax is inapplicable or unacceptable to the patient. 
As Dr. Tidey says, the relaxation of the peripheral pull on 
diseased areas can be effected without collapse of the lung, 
and that external compression is fundamentally the more 
rational method because it seconds the natural processes of 
repair, whereas internal compression is opposed to them. 
Therefore the writer would strongly suggest that this simple 
method should be tried first before deciding to submit the 
patient to a prolonged and more serious treatment of 
pneumothorax and thoracoplasty. 

Heliotherapy. 
After the open air its companion, sunlight, has found a 

place in the treatment of pulmonary tuberculosis. The way 
has been opened by the researches of Finsen and Saugman 
in Denmark, Bernhard in Switzerland, and Roilier at Leysin, 
whose successful tre~tment of ~urg~c~ _t~ber~':l-!~ is well 
known to the medical profession. In this country excellent 
results from light treatment have been obtained by Dr. J. H. 
Sequeira in lupus and other skin affections at the London 
Hospital, and by Sir Henry Gauvain i~o11e. and_joint 
tuberculosis at Alton and Hayling Island. The \Vesterner, 
Ilvfng und~r a pall of smoke and darkness a great part of the 
year, is apparently at a disadvantage when compared with 
the children of the sun in Oriental countries. And yet 
tuberculosis is widely prevalent in countries like India and 
Switzerland, where the people enjoy a large amount of 
sunshine. For some time ultra-violet radiation has been 
employed with great benefit in tuberculosis of bones and 
joints, glandular tuberculosis, tubercular peritonitis, various 
skin affections, in lumbago and sciatica, in rickets and tetany, 
and recently in pulmonary and laryngeal tuberculosis. 

Heliotherapy does !;£.t seem to have any ~~<::itk..actian..on 
tuberculosis, though medical opinion is divided on the point, 
some like Reyn and others saying it bas, while Petersen, 
Bachmeister, etc., deny it. Its therapeutic effects depend a 

F. 



lx PULMONARY TUBERCULOSIS 

great deal on its action on the skin, which offers a vehicle 
both for eliminating poisons and excretions from within and 
for absorbing substances like oxygen and light rays from 
without. Like other non-specific reactions, sunlight acts like 
a stimulant, causmg hyperremia and ~- mlld focal reaction, 
thus accelerating the absorption of the sun's rays. Too 
much light and sunshine~ especially in the summer, may 
irritate the skin and provoke skin affections. Prolonged 
exposure produces a severe febrile condition, a rise of 
.temperature, increased pulse-rate, and general malaise, like 
the tuberculin reaction. But when the reaction of the skin 
is regulated by time exposure and controlled by the produc­
tion of erythema, it stimulates metabolism, facilitates the 
excretion of C02 and other deleterious substances, and the 
absorption of exudates, as in pleurisy with effusion, increases 
hremoglobin and lymphocytes, and acts like a tonic to both 
mind and body, producing a s~nse of general well-being and 
exhilaration. Thus, in a general way we can account for its 
beneficial effect on tuberculosis without assuming any specific 
or bactericidal action on tubercle bacilli. Also, as Petersen 
suggests, the relative richness of the epidermal tissues in 
lipases which, when mobilized after heliotherapy, might 
theoretically prove of decided value in resistance to tuber­
culosis. 

No artificiaLJight..__t!J.erapy can . .:take_ the _pl~ce of solar 
energy, as no lamp can give a spectrum exactly like that of 
the sun. Light baths taken in a dark room, where one is 
shut up without efficient ventilation and breathing the 
vitiated air of a number of people, is not so enjoyable or 
likely to be as beneficial as an actual sun bath taken in the 
open, surrounded with the • sun-ozonized purified air.' The 
sun bath should be ta~~n in the cool of the ~oming sun and 
the time gradually increased, care being taken-to protect the 
heia"·ana·-nec'k: ·- tnaaa:y-sun is inj_g_:r!_ous both for surgical 
and pulmonary tuberculosis:-The dark-skinn~d people 
require longer exposure than the fair-skmned. -Contrary to 
the general prevailing opinion, a large percentage of ultra­
violet rays (as demonstrated to the writer by Dr. Deck) does 
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pass through glass of considerable thickness, and quite easily 
through ordinary window glass. 

An erythemic effect on the skin is necessary for the light 
treatment to produce any beneficial effect. Bach's 96 state­
ment that 'a lamp that produces no skin erythema in a 
moderate period of time is therapeutically worthless' is 

FIG. H.-DR. FALKNER'S ULTRA-VIOLET LAMP FOR GENERAL 

RADIATION. 

probably true to a great extent. For erythema as a result 
of hyperremia helps to facilitate the absorption of ultra­
violet rays. Reyn aims to produce erythema, and is able to 
give larger doses after pigmentation. For this reason ultra­
violet rays, when accompanied with luminous red rays. 
increase the energy of the actinic rays and yield better 
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results. And since the sun's rays exhibit a continuous 
spectrum and contain the greatest number of blue, violet, 
and ultra-violet rays of the greatest possible wave length 
with heat rays, the sun bath has a great advantage over any 
artificial light bath. ' 

In artificial light the types of lamps generally used are 
various kinds of carbon arc lamp, mercury quartz lamp, and 
tungsten arc lamp. Dr. Strandberg considers that the carbon 
arc lamp approximates most nearly to sunlight. But carbon 
arc lamps themselves differ widely, though all of them 
contain a continuous spectrum. The writer, using the tung­
sten arc ]amp, has obtained good results in pleurisy, enlarged 
cervical glands, tubercular peritonitis, and early pulmonary 
tuberculosis without any fever, and during convalescence. 
In giving light treatment it is well to remember one or two 
points. (a) The extent of the benefit of the lig):lt treatment 
does not lie so much on the intensity or the amount of 
sunshine, or the kind of lamp used, as in the varying capacity 
of the individual to make use of the insolation. Just as in 
regard to food it is not the quantity we eat, but what we are 
able to digest and assimilate, that nourishes the system, so 
the effect of light radiation depends upon the individual 
power of response, as Sir Henry Gauvain 117 has clearly 
shown. In fact, bright sunshine, such as the midday sun, 
and excessive stimulation, like hyperalimentation, would do 
more harm than good. (b) This power of response of the 
individual depends upon the condition of his vital force at 
the time of insolation. As we noticed with regard to resist­
ance, the same law holds good here also. Nature has her 
times of repose and activity, her seasons when she is at rest 
or alive with energy. We must woo Nature and understand 
her rhythmic phase of resting and working periods to get the 
full benefit of light treatment. As Sir Henry Gauvain pointed 
out, there are seasonal and diurnal variations in response to 
light stimuli in the same individual. As in resistance, his 
response should be more active in the spring and early 
summer when Nature every'-"':here is so full of life and 
activity. (c) This response can be stimulated by the varia-
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tions of temperature and atmospheric conditions, such as 
cool air, sunny or cloudy weather, etc. Just as we noticed 
(p. 302) that a variable climate is in general much more 
healthful than a uniform climate, so we found that exposure 
of a patient to a uniform degree of sunshine day after day 
does not stimulate or benefit the system so well as 
exposure to the changing conditions of light and shade, to 
the cloud effects, and to changes in temperature and moisture, 
which bring about an alteration in the stimulus of light and 
air. In fact, we prefer _!he light-cloudy days of th~_l!l4ian 
sun and the days af~ shower of rain. The morning light 
is very valuable for treatment, as cool air tones up the skm 
anafaCilitates the absorption of light rays. Also the treat­
ment should be graded according to the vital capacity of the 
patient, whether he is young or old, weak or strong. Clinical 
experience can help us to gauge the amount of exposure 
required by the individual and his capacity to respond to 
the treatment. 

"\V e do not know the actual mode of action of light baths 
nor all the ways by which ultra-violet rays bring about 
physiological and therapeutic effects in diseased conditions. 
Like all new methods of treatment, there is a tendency to 
exaggerate its curative value in pulmonary_ tuberculosis. 
But we are sure that it is Nature's remedy, and that with 
fresh air it will find an assured place among the agents that 
are used for the arrest of the disease. 

Laryngeal Tuberculosis.-Dr. Strandberg,98 of the Finsen 
Institute, Copenhagen, speaks highly of heliotherapy and 
artificial light in the treatment of laryngeal tuberculosis. 
He has obtained a cure in 50 per cent. of cases. He says 
that it is possible to brmg aboutaclinicat cure"by means of 
general light baths alone, though the period of treatment can 
be considerably shortened by employing local treatment at 
the same time. \Vhen there are no complications he gives 
treatment, beginning with 25.~~nutes from a carbon arc 
lamp (which approximates most nearly to sunlight) for 
adults. and increasing IO _to _15 minutes eyery alternate_ ~<ry' 
till the full period of 2! hours is reached. No attention 
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should be paid to slight rises of temperature. For local 
treatment, either direct reflection of sun's rays on the 
laryngoscopic mirror, the patient facing the sun, or reflected 
light from a carbon arc lamp can be used. After every light 
bath the patients are given a tepid shower bath. Contra­
indications for the use _<;>f 1ighL hatlls are : severe forms 
otheirt·--di~e-;~;; -;~t:~rial sclerosis, and non-tuberculous 
nephrrns:--?~Greene 99 says-thai electro-cautery is destined to 
becom~ the chief therapeutic measure in the treatment of 
laryngeal tuberculosis. Sir St. Clair Thomson 100 relies 
chiefly on voice rest, Muthu or Yeo's inhaler, galvano­
cautery when necessary, and pneumothorax. Relating the 
beneficial results of pneumothorax in some of his cases at 
Midhurst Sanatodum, he says that the presence of tuber­
culosis in the larynx is no contra-indication to pneumo­
thorax. On the contrary, it may speedily effect a cure or 
render more promising the addition of galvano-cautery or 
other treatment, and that the larynx can be cured by this 
measure, even although bacilli may continue to be present 
in the sputum and mischief detectable in the chest. The 
writer has been using for years silence and ___ inhalation 
tr~~!_f!lent Jn early cases (p. 3:r2), a!},d lately heliotherapy 
with great- b-enefit. -~- - -

Conjugal Tuberculosis. 

If almost everyone is infected in childhood with tuber­
culosis in civilized countrie~, it is natural to expect by the 
law of chance association that a percentage of married 
people should both be tuberculous. But it is surprising how 
actually small this percentage is. Fishberg 101 found that 
out of :r6:r wives of tuberculous husbands, 4, or z·s per cent., 
were tubercu}ous. Tillisch,108 out of :r,:r52, 85, or7·4 per cent., 
of the consorts were tuberculous. De Besch and Jorgensen 
note that in 742 marriages both parties suffered from tuber­
culosis in 30 instances, or 5·25 per cent. Ward Brinton,103 

Philadelphia, found that among 8:r4 married patients with 
tuberculous disease a history of tuberculosis in the consorts 
was obtained in 54 instances, or 6i per cent. Deducting the 
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cases in which there was a family history of z7, it leaves a 
balance of 37 cases, or 4! per cent. So that conjugal 
tuberculosis seems to be rare, as was previously pointed out. 
The death-rate from phthisis of the spouses of tuberculous 
persons varies little from that of the general population of 
corresponding age. 

Pregnancy and Tuberculosis. 

In confirmation of the views already expressed on this 
subject (p. 353) we may quote H. Forssner10~ again. His 
first study, published in 1917, led him to conclude that proof 
was lacking of the generally accepted axiom concerning the 
baneful effect of pregnancy in pulmonary tuberculosis. He 
has recently been able to carry out more extensive investiga­
tions with the aid and co-operation of the Swedish National 
Anti-tuberculosis League. A comparison of statistics, show­
ing the pulmonary condition after a period of one or two 
years (a) in women who have never borne children, and 
(b) in those who have borne children during or immediately 
preceding those two years, shows nothing in favour of the 
former group. All the statistics examined by the author go 
to show that the so-called deleterious influence of p~~~an<y 
~n tubercul():;is_§p~r~ ~~-;-ai1<1thatpregnancy going 
to te.rm is no more dangerous for a woman in the early 
stages of tuberculosis than it is for a healthy woman.105 In 
the statistics of Pankow and Kupferle 106 of Kronig's clinic, 
no proof has been furnished that abortion checks the active 
evolution of the tuberculous process. The greatest fallacy 
lies in attributing to the pregnancy itself any exacerbation 
of the disease during the time of gestation. Social status 
and financial resources of the patient most likely govern the 
situation. Tuberculosis may be aggravated by the poverty 
condition of the mother and by her worry and anxiety. For 
her pregnancy becomes an additional strain to the ordinary 
household duties, and when poverty and worry are added to 
these, it is only natural to infer that, if she has no means to 
take rest, she may overdraw her reserve powers and be in 
danger of succumbing to the added strain. Hence the 
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social and economic conditions greatly control this question. 
Interruption of pregnancy usually does no good. In early 
or quiescent or arrested cases it is not necessary, and in 
advanced cases with active disease it is most inadvisable, as 
there is a danger of aggravating the disease. If it is done at 
all, it should be done before the third month of pregnancy. 
The writer has found that sanatorium treatment, when 
begun as soon as a tuberculous patient is found to be 
pregnant, and continued for four or five months, generally 
saves both mother and child. All the mothers thus treated 
in our sanatorium have since delivered strong and healthy 
children, and have continued to be healthy for the number 
of years they have been kept under observation. 

4· THE ENVIRONMENTAL FACTORS OF TUBERCULOSIS. 

''\Ve consider tuberculosis a nutritional disease.'-VoN PIRQUET. 
'The cure of tuberculosis is a question of nutrition.'-SIR \VILLIAM 

OSLER. 
'The nation's health should be the primary concern of every great 

statesman.'-LORD BEACONSFIELD. 

The study of the problems of tuberculosis brings one face 
to face with two schools of thought. The specific school 
believes in infection, injection, and preventive inoculation ; 
and the social and economic school in environment, endow­
ment, and social and economic improvement in the cause 
and prevention of tuberculosis. We have already seen that 
the experimental observations and results of the first school 
have left us to a large extent in the realm of hypotheses and 
uncertainty, and have not led to any specific cure and 
immunization in tuberculosis. The second school bases its 
claim on the evidence of practical results obtained from all 
parts of the· world, showing the intimate relation between 
the social and economic improvement and decline in the 
incidence and mortality of tuberculosis. 

Dr. Charles F. Bolduan, of the New York Health Service, 
observing that 'as many of our public-health problems have 
failed of solution when attacked from the standpoint of the 
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germ as the cause,' quotes the following principles as given 
by Grotjahn in his Social Pathology: 

(a) The social and economic conditions create or favour 
the disposition to disease. 

(b) They bring with them the conditions which are neces­
sary for the disease to develop. 

(c) They constitute the means of transmission of the 
disease. 

(d) They influence the cause of the disease. 
The social and economic school formulates its arguments 

and general principles as follows: 
I. It is not infection, but lowered vitality and resistance, 

that is the most important factor in the development of 
tuberculosis. 

2. This lowered vitality is due to environmental causes, 
such as climatic, industrial, hygienic, and economic, and 
especially due to faulty feeding and lowered nutrition, 
coupled with strenuous life and mental stress. 

3· The individual or the nation that is best fed and keeps 
itself most fit by personal and communal hygiene is the one 
that is best able to ward off tuberculosis and acquire the 
highest immunity against the disease. 

4· Therefore, for the most successful crusade against 
tuberculosis, we should endeavour to concentrate ~ur best 
efforts in improving man himself in his social, hygienic, and 
economic environment. 

Tuberculosis is a living problem. Only life can interpret 
life. It is not by the intensive work in the laboratory, but 
by the patient study of the living conditions of the people, 
that we can unravel the complex problems of tuberculosis. 
Man's home environment, his manner of living, his housing 
condition, his wants and cares, habits and temperament, 
the work he does, the wages he earns, the air he breathes, 
the food he eats, the rest he takes-it is these living factors 
that control the prevalence of tuberculosis. 

Tuberculosis is related to various environmental factors. 
To consider briefly: It is related to climatic conditions. 
Meteorological conditions and atmospheric humidity play their 
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part in influencing tuberculosis, as Sir Leonard Rogers has 
shown they also do in plague, cholera, and malaria. Constant 
exposure to strong rain-bearing winds or to dampness of 
soil tends to lower the resistance of the body and predispose 
to tuberculosis, especially in those individuals whose vitality 

/J.s already low. It has already been pointed out that the 
climatic and seasonal variations affect the susceptibility and 

., mortality of experimental ammals. FOr the most part the 
;:-£~cent papers on seasonal variation in susceptibility concern 
'themselves primarily wrth diet d~efkienctes. I here seems 
to be a seasonal variation in the mortality of tuberculosis 
in different countries. \Vhile the four maritime towns of 
India-Bombay, Calcutta, .Madras. and Rangoon-show a 
pronounced crest in tuberculosis mortality from May to 
September, in London and Germany the crest is in February 
and ~I arch. In Vienna it is from April to May; and New 
York exhibits two crests-one from February to March, and 
a higher one from May to June.1cs.. The tropical heat has a 
debilitating effect, and renders the disease more fatal amon_g 
ffie Indian population. Though mountam ranges ~ndh~g!l 
tablelands have a bracing and invigorating climate, their 
good effects can be neutralized by bad sanitary and economic 
conditions, as seen among the :Mexicans, '\Vho, though living 
at an altitude of 7,ooo feet, yet have a high incidence of 
tuberculosis. 

More important than climate are industrial factors. 
It is" well known that tailoring, printing,- and shoem<!_king 
~ _ _<_phthisis-ridden' industnes, and that lead and tin 
mining, ganister mining, and cutlery manufacturing take 
a heavy toll among the workers. \Vhile the hjghest death­
rates are found i~0dus~ group. the lowest is found 
a~pg those who~~ ec_on_oi!l_i~~'vell-being is higheg. __ Even 
among the industrial classes high wages cause a lower death­
rate in tuberculosis. 

Next to industrial factors are a group comprising want 
of fresh air and sunlight, overcrowding, slums, bad 
housing-one-roomed tenements where families with children 
are herded together and living unwholesome lives. For 
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instance, according to the report of two surveyors (Mrs. 
Barclay and Miss Perry), some of the worst cases of over­
crowding in London are, indeed, not in the East End, but 
in wealthy \Vestminster, within a short walk of Buckingham 
Palace, in the heart of the British Empire. Glasgow in 
19II: had 32,742 houses of one room, accommodating ro4,62r 
people. Sixty per cent. of Glasgow houses consist of one 
and two apartments. In New York there is fourteen times 
as much tuberculosis in crowded districts of the city as 
around Central Park. Whether it be in America, England, 
Scotland, Australia, or India, the same principle holds 
good-viz., the incidence and death-rate of tuberculosis are 
correlated with ilie d~nsi!r_of the P-c:>pulation. 

DEATH-RATE PER 100,000 FROM: TUBERCULOSIS. 

l 
Greenock, 1913. Glasgow, 1913. Edinburgh. 1910-12. 

One-roomed house •.• 22Z 240 225 
Two-roomed house ••• 179 18o 146 
Three-roomed house 106 120 III 
Four-roomed house •.• 87 70 56 

\Vhile the incidence of the disease is slight in richer-class 
residential quarters, it is comparatively high in poor, squalid, 
and congested areas. The tuberculosis mortality in healthy 
Hampstead was 52 among a population of 88,040, but in 
poor and congested Finsbilry it was 11:0-more than double 
-with a little smaller population of 77,560. 

According to the report on the census of England and 
\Vales, 1921, England is the most crowded nation, 8o per 
cent. of the population living in town areas. Overcrowding 
has increased, and house shortage is acutely felt by a large 
number of middle and working classes. The effect of bad 
housing is seen from the annual report, 1:925, of Sir George 
Newman, Chief Medical Officer of the Board of Education, 
where he says: • Year by year there is a steady and 
undiminishing stream of defect or physical impairment of 
the entrants coming into schools at five years of age. 
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There is also a steady burden of disease itt older children, 
apparently never lessening, which requires medical or surgical 
treatment. All too often we are trying to rear a healthy 
race which has been born in slums, and nurture it without 
the necessary amenities of favourable horne surroundings. 
In addition to a lack of house accommodation, we have 
to reacquire the supreme arts of maternity and domestic 
nurture. Our industrial success of a century and more is 
being paid for in some degree of loss of humanity.' 

Still more important than want of fresh air and over­
crowding come a group of factors, which consist of poverty 
and want, insufficient food and faulty feeding, impaired 
nutrition and malnutrition. It is very difficult to separate 
the environmental factors, and assess to each its relative 
value and share in the causation of tuberculosis. Poor 
wages, unemployment, privation, want, and underfeeding 
are responsible for much of the poverty, overcrowding, and. 
slum conditions, two- or one-roomed housing, which bring 
in their turn misery and wretchedness, intemperance and 
inefficiency. Or industrial employment, fatigue, physical 
and mental overstrain, industrial drinking, and loss of vital 
force may go together. So all these various factors form a 
vicious circle, each enhancing the evil effects of the other, 
and all leading to loss of resistance, ill-health, predisposition 
to disease, and leaving an indelible mark upon the race for 
generations. This is why tuberculosis claims its· greatest 
number of sufferers from the ranks of the poor. 

But inadequate and faulty feeding and poor nutrition 
form the basic factor in undermining vitality and opening 
the door to tuberculosis. On the other hand, nourishing 
food and sound nutrition and health go far towards offsetting 
the evil effects of overcrowding and bad hygienic conditions. 
The problem of tuberculosis is the problem of nutrition, 
which in turn depends upon the wage-earnings of the 
individual. Dr. R. J. Ewart 107 found that the rise in the 
consumption of food and increase in wages in the country 
were closely allied to a corresponding fall in the death-rate 
of tuberculosis. In fact, when we study the social and 
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economic conditions of different countries, we are struck by 
the fact that the people who are best nourished and enjoy 
the most wholesome and hygienic surroundings show the 
lowest incidence and mortality from tuberculosis. 

Countries like Great Britain, Denmark, America, Australia, 
and New Zealand have a higher standard of living and 
hygienic conditions, and a lower death-rate from tuber­
culosis, than countries like France, India, China, and Japan. 
France shows a higher incidence and mortality from tuber­
culosis than England, because the standard of health of her 
people, her sanitary and public health services are seriously 
below those of England. .M. Landry, speaking in the French 
Chamber last year, laid emphasis on the low standard of 
public health in France, the lowness of salaries and small­
ness of earnings of her people, the want of precaution to 
protect the water supply, the negligence in carrying out the 
drainage system in the building sites of the suburbs of Paris, 
lack of providing curative and preventive measures, and want 
of education of the agricultural workers who form the great 
bulk of her population. Side by side with these evils there 
is a great increase of alcoholism in France. The result is 
that diseases like typhoid, measles, and diphtheria are very 
prevalent in that country ; infant mortality is high, the 
death-rate among babies less than a year old being more 
than a tenth of the total population ; the ravages of con­
sumption are terrible, France having the highest general 
death-rate and highest tuberculosis mortality among civilized 
nations. 

\Vhile the economic and hygienic conditions are higher in 
England than in France, Australia and New Zealand exhibit 
a higher standard of living than Great Britain or any other 
country in Europe. 

Mr. James Stewart, after an extensive tour, says that 
Australia has houses for all her people; it is a land without 
tenements, and 50 per cent. of the workers live in four- and 
five-roomed houses, which are of bungalow type, and are 
spread out in the ratio of four and a half to the acre. The 
basic minimum wage of unskilled workers in five out of six 
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states is £4 to £5, in Tasmania it is [4, and many workers earn 
more, and miners can eam £:r2. Apart from Sydney, there 
are no slums or down-at-heel poverty, and in all his tour he 
did not see one rickety or stunted child ; all are well cared 
for. No wonder that while in :rgxg England and '\Vales 
showed a tubercul~sis mortality of 97 per xoo,ooo, in 
Australia and New Zealand it was only 54 per :roo,ooo. 
Turning to America, we find that all over the country there 
is a remarkable improvement in the status of the great mass 
of her people, as seen by the better conditions under which 
they work, the shortening of the hours of labour, the increase 
of wages, the great saving of their earnings, and prosperity. 
Professor Irving Fisher, of Yale, declares that 6,ooo,ooo,ooo 
dollars have been added annually to the national wealth of 
America. America has also broadened her campaign against 
tuberculosis by providing all kinds of measures to improve 
the health of the child, the citizen, and the community as a 
whole, and to raise the level of their resistance. Consequently, 
her death-rate from tuberculosis stands fifth in the list of all 
causes of mortality. In :rgoo her death-rate was :r64·7 per 
:roo,ooo, which was reduced to 94"2 in :rg2:r; whereas in 
England it stood at 145 in :rgiJ:, and came down to :rx2 per 
:roo,ooo in :rgz:r-i.e., America, with a greater mortality to 
begin with, has outstripped England by bringing about a 
greater reduction within ten years. Now the United States 
enjoys the place of prominence among all nations for the 
most rapid fall in tuberculosis mortality from 202 in :rgoo to 
go·6 in :rg24.107a 

So everywhere the world witnesses to the truth that, in 
proportion as the nations stand high in their economic 
prosperity and well-being of their people, have they reduced 
the incidence and mortality of tuberculosis. 

On the other hand, what stronger or more conclusive 
proof can be brought forward to prove that nutrition, not 
infection, controls tuberculosis than the late world war, 
when the disease flared up in all the affected countries, and 
its mortality in places like Germany, Vienna, etc., rose to 
nearly double, and in 'Varsaw more than double (from 303 
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in :rg:r3 it rose to 840 per :roo,ooo in 1:917) the rate for I9I3 
from scarcity of food, underfeeding, and malnutrition? Even 
now Austria, whose economic condition is bad and distress­
ing, has a tuberculosis death-rate of 227 per :roo,ooo, which 
is in strong contrast with Australia and New Zealand, where, 
with little poverty to contend with, their record of tuber­
culosis mortality is only so per :roo,ooo. Again, to take 
another instance from the teeming millions of India, whose 
economic condition is dependent primarily upon agriculture, 
we find that a favourable monsoon and rainfall result in a 
good harvest, a plentiful food supply, and improved prosperity, 
which is followed by a higher birth-rate and lower death-rate. 
\Vhereas a poor monsoon and low rainfall mean a poor 
harvest ; scarcity of food, culminating in famine in some 
parts; a diminished birth-rate and increased mortality, of 
which tuberculosis and infantile mortality take their full 
share-which shows that the health and prosperity of the 
Indian people are closely associated with their economic 
condition. 

So all these facts (and many more could be added if space 
would permit), gathered from all parts of the world, lead 
unmistakably to the conclusion that the improved social and 
economic well-being of a people is the only sure and certain 
means of promoting national health and bringing about a 
reduction and prevention of tuberculosis. 

Diet and Disease.-This brings us to consider the question 
of diet in relation to disease. McCollum 108 has ably shown 
that among all the hygienic factors which influence the 
welfare of human beings or the lower animals, the nutri­
tional factor stands first in importance. A well-balanced 
diet and sound nutrition greatly contribute to the physical 
vigour, health, and well-being of individuals and races. 
'\Vhereas a poorly nourished population manifests an 
inferiority of physical development, instability of the 
nervous system, a lack of recuperative power and endurance, 
and a want of resistance to disease like tuberculosis. Camp­
bell found that among the poorer classes in the slums of 
English cities the family never passes beyond the third 
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generation. The advance of \Vestern civilization has altered 
the living conditions and dietary habits of both European 
and non-European races. The diet of a large majority of 
the lower wage-earning classes, which chiefly consists of 
white bread, margarine, tea, polished rice, and jam, is 
seriously deficient in animal proteins and animal fat, and 
contains an excess of cereal. Wholemeal bread, fresh milk, 
and green food are seldom taken by them, which makes their 
vitamin deficiency still more com:picuous. Even the diet of 
the middle class is faulty, and is deficient in nutritive valuer 
The modern roller-milling process, by removing the germ and 
the bran from the flour, has deprived the bread of some of 
the protein, inorganic salts (such as phosphorus, calcium, 
potassium, sodium, chlorine, and iron), and A and B 
vitamins. No other food can adequately replace the 
deficiency of vitamin B in white bread, which forms 70 to 
So per cent. of diet of the people. The civilized man, eating 
refined and white foods, soft and pappy foods, tinned and 
frozen foods, devitalized and adulterated foods-foods 
deficient in protein of biologic value, mineral elements, and 
vitamins-eventually comes to suffer from lack of vigour and 
resistance, from physical defects and malnutrition, which 
sooner or later culminate in various diseased conditions. 
When we consider that even small deviations from natural 
food may cause profound endocrine disturbance and changes 
in the finer structures of living tissue, and in chemical 
reactions and metabolism, we can understand why most 
people, both children and adults, in civilized countries 
suffer from physical and mental ill-health. 

Of course, an ideal diet is one which chiefly consists of a 
little meat or fish, wholemeal bread and fresh butter, milk 
(adults, t pint; and children and invalids, I pint) and 
eggs, green vegetables, cheese, salads, and fruit. Since a 
large num her of the wage-earning classes cannot afford to 
live on such a diet, they must suffer from a chronic shortage 
of those vital elements essential to normal nutrition and 
health. Under faulty nutrition the machinery of the body 
tends to break down frequently. Malnutrition or marasmus 
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in infants is a condition due to a deficienc,r of fat-soluble 
vitamins.109 

Besides the well-recognized deficiency diseases, such as 
rickets, beri-beri, pellagra. keratomalacia, scurvy, redema, 
and gastro-intestinal disturbances, there are many ill-defined 
conditions of ill-health and border-line cases of malnutrition, 
interruption of growth, irritability and nervousness, con­
junctivitis, night blindness and other affections of the eye, 
dental decay, adenoids, enlarged glands, and many other 
affections which are due to food and vitamin deficiencies 
and disordered nutrition. And when prolonged inadequate 
feeding and defective nutrition go hand in hand with slums 
and overcrowding and bad hygienic conditions, the preva­
lence of physical defects and degeneration becomes profound 
and seriously threatens the welfare of the individual and the 
nation. Hence Sir George Newman deplores that a million 
children of school age are physically and mentally defective, 
and are suffering from diseases of the eye, ear~ throat, skin, 
heart, lymphatic glands, and tuberculosis, and are so diseased 
as to be unable to derive reasonable benefit from the ordinary 
form of education which the State provides. A properly 
constituted diet, including an adequate supply of fat-soluble 
vitamin, will practically eliminate rickets, improve the con­
dition of teeth,lessen the infant mortality from malnutrition, 
diarrhrea, and respiratory infections, and generally raise 
the standard of physique and health of children. 

To illustrate the good effects of healthy and wholesome 
surroundings on the physique of children, we have but to 
compare the children living in a place like the Bournville 
village with those reared in the city of Birmingham, not far 
from Bournville: 

Death-rate per x,ooo (average for five years ending 1924) : 
Bournville, 7"4; Birmingham, U"7; England and \Vales, 12"2· 

Infantile mortality per r,ooo live births (average for five 
years ending 1:924): Bournville, 53"4; Birmingham, 8r4; 
England and \Vales, 76·8. 
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COMPARISON OF BOURNVILLE CHILDREN WITH THOSE IN POOR 

CITY AREA. 

BOYS. j BOYS. 

Age (years) ... 6 l 8 I IO l 12 j 6 l 8 I 10 I I2 

"\Veight. I 
Height. 

Lbs. Lbs. Lbs. Lbs.l Inches. Inches. Inches. Inches. 
Bourn ville ... 45"0 52"9 6r6 7rs; 44"1 48"3 51"9 54"8 
Floodgate Street, 39"0 4T8 56"1 63·2 i 4~"9 46·2 49·6 52"3 

Birmingham 

I 
I 

GIRLS. I GIRLS. 

Bourn ville ... 43"5 I 50"3

1 

.... 74"71 44"2 .... I 52"' 

I 
s6·o 

Floodgate Street, 39"4 45"6 53"9 657 41"7 44·8 48"1 53.1 
Birmingham I 

! 
I 
t 

1 
I 
I 

I 
On the other hand, physical defects caused by bad 

environment affect the mental side of life as well. There 
are men with wide experience who hold that much of the 
delinquency among children and criminal tendencies amorig 
adults is due to physical defects, which might have been 
prevented easily enough in the years of early childhood. 
Dr. Harvey Sutton,no speaking at the Australasian Medical 
Congress this year, associated delinquency in New South 
':Vales with all forms of defects-such as defects of the 
nose, throat, and ear-in the child population. In this 
twentieth century we are beginning to realize that as 
inadequate and ill-balanced food is a cause of ill-health, 
disease in turn is a cause of crime. 

Diet and Tuberculosis.-Diet and nutrition pre-eminently 
influence tuberculosis more than any other causal factor. 
According to Sir William Osler, the cure of tuberculosis is 
a question of nutrition. Tuberculosi~ can be truly called a 
deficiency disease. The deficiency in the feeding lowers 
resistance, and sows the seeds of the disease in the early 
years of childhood. Faulty dietary habits to a great extent 
lead to susceptibility to tuberculosis. On the other hand, 
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there is no more effective therapeutic measure than proper 
feeding to raise the recuperative power of a tuberculous 
patient. The changed dietary habits are' responsible for the 
onward march of tuberculosis in every country that has 
come under the influence of Western civilization. Not only 
in England, but in remote parts, like the Highlands of 
Scotland, where diet in former times consisted of oatmeal 
porridge, mutton broth, eggs and milk, etc., the people have 
for the most part taken to tea, jam, and white bread, and 
are suffering in a large number from tuberculosis through 
lowered resistance produced by defective dietary. Also in 
far-off countries like Labrador and Newfoundland, where the 
people have adopted the food and habits of Western civiliza­
tion, such as the fisherfolk of Labrador and Newfoundland, 
Eskimos, Icelanders and Lapps, Negroes and American 
Indians ; Oriental races in India, China, and Japan, and other 
lands, whose staple diet of polished rice is poor in protein 
and vitamins, they are suffering from social evils and tuber­
culosis in a more aggravated form than the European races. 
Appleton 111 points out that the men of Labrador and 
Newfoundland who have discarded their primitive diet (and 
kept free from tuberculosis), and have taken to refined 
and tinned foods, margarine and tea, suffer greatly from 
tuberculosis, although they spend half the year out of doors 
in a vigorous climate, with strong winds blowing all through 
the winter which keep their houses well ventilated. She 
therefore suggests that the faulty diet is the predisposing 
cause rather than unhygienic housing. 

We find the same influence of diet in regard to animals. 
The question of tuberculosis in cows is a matter of diet and 
nutrition. '\Ve have been treating a symptom instead of 
dealing with the direct cause of tuberculosis among cows. 
Having a farm of his own, the writer can endorse Dr. 
M. J. Rowlands 112 when he says that the trouble is not so 
much due to infection and unhygienic conditions as to the 
lowered resistance of the dairy cow to tuberculosis as the 
result of unnatural feeding. In the first place, we feed them 
with patent foods and oil-cakes which are devoid of vitamins 
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which are essential for gro"\'\"th and development. Next, by 
over-milking them we exhaust their bodies and drain them 
of thei~ vitamin content. Then we undermine the health 
of the calves by depriving them of their mothers' milk, 
and rear them on artificial foods which are deficient in 
vitamin A. Such a vitaminless food must in the end lead 
to tuberculosis. Dr. Rowlands has taken over herds of 
tuberculous cattle, and has brought the disease to a stand­
still by feeding them on the natural green food on which 
Nature intended them to be fed. 

The feeding experiments of Mellanby, McCarrison, Drum­
mond, ~lcCollum, Cramer, and Kingsburyus have shown 
that diets that -are deficient in vitamin A tend to lower 
resistance to bacterial infection and increase the suscepti­
bility to broncho-pneumonia and catarrhal and inflammatory 
conditions of the respiratory and alimentary tract, and that 
this vitamin alone confers an- increased power of resistance 
to lung infection. McCarrison has described the frequency 
of a catarrhal condition of the intestine, especially in the 
form of colitis in animals whose diet was deficient in 
vitamine B. Clinically, chronic catarrh of the respiratory 
passages of children, tendency to broncho-pneumonia, rickets, 
attacks of diarrhrea, and later enlarged tonsils, are inti­
mately related. Rickety children are peculiarly liable to 
catarrhs, bronchitis, and broncho-pneumonia. The symp­
toms of the pretuberculous child, such as decayed teeth, 
enlarged glands, adenoids, underweight, nervousness, and irri­
tabilityand malnutrition-symptoms which the older writers 
attributed to a scrofulous diathesis-can be explained on the 
basis of bad feeding, lack of fresh air and fat-soluble Yitamins. 

In such a poor dietetic environment two sets of changes 
take place in the organism: (a) Nutrition suffers, the soil is 
impoverished, vital functions are disturbed, and endocrine 
organs are deranged. (b) \Vith lowered resistance the 
saprophytic organisms that have entered through milk, 
butter, etc., or those lodged in carious teeth, become viru­
lent, and catarrhal and inflammatory conditions develop. 
McCollum 114 observes that animals restricted to deficient 
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diets term.nate in lung affections caused by a streptothrix. 
And tubercle bacillus, like other acid-fast organisms, is 
derived from a streptothrix. \Vhen a mother rat is fed on 
a faulty diet, especially a diet poor in protein, she destroys 
her young ones soon after birth; so when impaired nutrition 
or malnutrition is followed by defective condition of the 
blood and imperfect formation of proteins, Nature tries to 
destroy and build anew from the old protein fragments. 

Wolff-Eisner 114a emphasizes the relation that exists be­
tween the diet and exudative diathesis, defining this latter 
condition as due to the absorption of proteins and protein 
fragments insufficiently degraded in the intestinal tract-i.e., 
a protein sensitization-and associates exudative diathesis 
with scrofula, which is not only tuberculosis on the basis of 
a diathesis, but the tuberculous lesion itself, involving as it 
does the prolonged absorption of partially split proteins from 
the necrotic foci. , 

All inflammatory exudations, serous fluids, diarrhrea, skin 
eruptions, etc., are Nature's ways of getting rid from the 
body of what is poisonous or undesirable in the system ; so 
we have in succession imperfect nutrition, imperfect blood 
and protein formation, scrofulous or exudative diathesis, 
inflammatory reaction, extravasation of blood, dissolution, 
etc., as previously described (p. I2J}, and tubercle formation. 

Protein sensitization is therefore a marked feature in the 
pretuberculous stage. This sensitization is not caused by 
the presence of tubercle bacillus, but most likely by the dis­
turbance of nutrition and protein disintegration. Hence it 
is not the tubercle bacillus that causes scrofulous diathesis, 
but the diathesis or impoverished soil goes first and enables 
the acid-fast saprophytes to become pathogenic, or enables 
the tubercle bacilli that have entered from without to develop 
into tuberculosis. The most important thing is that all the 
catarrhal or exudative symptoms of early tu1;>erculosis are 
due to bad feeding and bad nutrition or malnutrition. 
Therefore we can have symptoms of phthisis without 
tubercle bacillus, which we should call • simple phthisis • 
and • tuberculosis' when the bacilli are present. But the 
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symptoms are the same. They are physiological in the 
early stage, when Nat ure-a tremendous and tireless worker 
-tries to readjust and make good any loss or any deficiency. 
so that the system may continue to have such elements as 
fat, lecithin, cholesterol, etc., in normal quantities. When 
she fails through man continuing in his bad environment, 
the physiological symptoms which made for healing become 
pathological and make for disease. Such a rationale of 
tuberculosis seems to offer a better explanation of the pheno­
mena of the disease, and is more in accordance with the 
findings of modern scientific thought than any theory put 
forward on the basis of bacteriology alone. 

Heredity in Tuberculosis. 
Closely associated with constitutional factors and diathesis 

is the question of the influence of heredity in tuberculosis. 
Does the environment make man or man,make the environ­
ment ? Does poverty cause disease or disease cause poverty ? 
They are so related to each other that the cause is foHowed 
by the effect, and effect in turn becomes the cause. Some 
writers deny that heredity is a factor in tuberculosis, while 
others go to the other extreme, and give it an undue emphasis. 
Heredity is a bundle of environment, and environment today 
makes for heredity tomorrow. It is ir.ppossible to ignore the 
hereditary influence in the cause and cure of tuberculosis. 
There is a great mass of evidence to show that the children 
of tuberculous parents are more often tuberculous than 
those of normal persons. Physically inferior parents tend 
to pass on their defective constitution to their offspring. 
As Mellanby says, the malnourished as opposed to the 
starved maternal organism transmits undesirable weakness 
and tendencies to pathological change to its offspring. The 
countrywomen who are engaged in farm work and outdoor 
occupations and are well fed are most likely to produce 
vigorous and healthy children free from disease. But priva­
tion and hardship endured by the mother is bound to affect 
her child and make it a weakling. The horses introduced 
into the Shetland and Orkney Islands have degenerated in 
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size from scanty and inadequate food supply, and that size 
is inherited in their offspring. The Japanese boys and girls 
born in California and fed upon the products of its farms 
are larger at all ages than are the Japanese children born 
and bred in Japan, owing to the superiority of their food.U~ 

But Nature has unlimit~d capacity to readjust herself to 
new conditions and rebuild the damaged body, provided 
there is sufficient vitality to work with. The measure of 
vitality is the measure of reaction to build anew. This is 
why heredity has two opposite effects. It can either per­
petuate or accentuate disease, or make the offspring stronger 
in spite of bad heredity if there is sufficient vitality behind. 
This vitality is not altogether the result of good environ­
ment, though it is partly due to it. It has a deeper source 
than the physical environment-in the very personality and 
the inmost being of man. 

Almost all workers are agreed that it is not infection that 
is inherited, but a constituti~nal weakness or a predisposi­
tion, which in some cases may be strong enough to run 
in families and cause tuberculosis in spite of good environ­
ment. Those who do believe in inheritance are divided into 
those who think heredity is an advantage and those who 
consider it as an adverse factor in tuberculosis. Pearson in 
this country and Pearl in America believe that heredity acts 
adversely in tuberculosis, while Drolet attempts to show 
that some degree of immunity can be inherited from the 
tuberculous parent. Pearson noted more deaths among 
patients of tuberculous parents, and Pearl,116 from his statis­
tical studies, concluded that persons suffering from clinical 
tuberculosis have a much greater amount of tuberculosis in 
their blood relations than have the non-tuberculous, and 
that in some degree, though not considerably, both· the 
tuberculous and the cancerous are of weaker state constitu­
tionally than those not having those diseases.117 Variations 
in the naturaltmmunity or resistance to tuberculosis may be 
partially determined by inheritance. 

But heredity is not something fixed or unalterable, as 
eugcnists affirm. The effects of bad heredity can be nullified 
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or neutralized by good environment in course of time, and 
vice versa. That even hereditary immunity against tubercu­
losis long enjoyed by the Jews can be influenced by environ­
ment is seen by the fact that the death-rate of the Jewish 
people in the lower east side, or Ghetto section, of New York 
City was the highest for that group in the city, whereas 
among those who removed to better tenements in the upper 
east side, or in the .Bronx, with air and light in every room, 
the death-rate fell rapidly and markedly; and in the Browns­
ville section, where the Jews found individual homes and 
freedom from tenement dangers, the tuberculosis mortality 
in I92I was 50 per cent. lower than on the east side, and as 
low as that of Framingham itsel£.118 If slums, bad food, 
unwholesome physical and mental surroundings make for 
inefficiency, feeble-mindedness, etc., fresh air, improved home 
surro.undings, good nourishing food, opportunities for re­
creation and exercise, and wholesome environment can pro­
foundly change the effects of bad environment in the following 
if not in the same generation. In the light of most recent 
researches it has been shown that the interaction between 
body· cells and germ cells can be very intimate and remark­
able. Eugenists ignore that wise men can produce fools 
and fools can produce wise men, and that capitalists can 
produce labourers and labourers capitalists. A feeble­
minded father like Micawber can produce a genius like 
Dickens. Each individual may have many inheritances 
good and bad which are beyond man's calculation or 
understanding. Environment in the long or short run 
can make for heredity, and environment and heredity are 
under the influence of personality. Human personality 
linked with the Divin~ power will be able to reverse the 
decision of the lower courts and turn the very weakness 
into strength. 

The Decline of Tuberculosis. 
The death-rate from tuberculosis has been steadily 

declining in the British Isles since :r8s:r, and in other 
countries where economic and hygienic conditions have 
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shown a steady improvement. The decline began about 
thirty years before Koch's discovery of tubercle bacillus, and 
more than half a century before active steps were taken to 
prevent the disease. The rate of mortality was falling faster 
before the discovery of the bacillus than since, as Major 
Greenwood has observed. 

The decline has been ascribed to many factors. 
It cannot be said it is due to less infection. Bushnell 119 

remarks that we have accomplished apparently nothing in 
stopping the dissemination of the tubercle bacillus. All 
attempts to destroy the bacilli by a frontal attack have 
proved unsuccessful. It is generally recognized that the 
universality of the disease throughout the civilized world 
makes it very difficult to prevent tubercle from developing 
in the human body. 

It is not due to the pasteurization of milk, as there is 
as much decline of mortality among children in countries 
like Great Britain, where pasteurization is not carried out 
to any appr«::ciable extent, as it is in countries like America, 
where it is more or less fully carried out. While the 
mortality among children under fifteen showed . a decline 
from 136 to 33 per .roo,ooo in New York, it was reduced by 
75 per cent. in England in children under four years of 
age, in spite of unemployment, poverty, slums, and over­
crowding. Since (as already pointed out) no correlation 
has been found to exist between the incidence of tuberculosis 
among cows and the death-rate of children in an agricultural 
country like Sweden, the decline must have some other 
explanation. 

Immunization.-The gradual reduction in the death-rate 
from tuberculosis is said to be due to the progressive immu­
nization of the civilized population against the disease. If 
so, how is it that the poor, who are as equally tuberculized 
as the rich, show a much larger percentage of mortality 
than the well-to-do classes ? And how is it that in such 
neighbouring countries as England and France there is such 
a difference in the tuberculosis mortality? In the years 
between 19n and 1913 the death-rate in Paris was 39·h 
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while in London it was I7I per roo,ooo; and for every 
I r2 deaths in England from pulmonary tuberculosis France 
recorded rgo deaths. Also, why should there be a con­
siderable variation between the death-rates in various cities 
of the same country ? In America there is a difference 
between r76 in Los Angeles and 67 in Birmingham, 
Alabama; in Canada, I2I in Quebec and 44 i~ Saskatchewan; 
and even the coloured population in America shows a varia­
tion of 504 in Cincinnati and rrz per roo,ooo in Atlanta. 

Again, the Filipinos 120 as a whole are highly tuberculized, 
having been in contact with tuberculosis fully as long as 
most of the ancient stocks which make up the white popula­
tion in the United States, and yet they show a high mortality 
rate-approximately two and a half times as much tubercu­
losis as the Americans. The Chinese have probably been 
in contact with the Filipinos . for two thousand years and 
are highly tuberculized, and yet they suffer severely from 
tuberculosis. So that tuberculization cannot be the chief 
explanation of the decline of tuberculosis in civilized com­
mumties. The Filipinos live in poor hygienic conditions, 
overcrowding, and in ignorance of elementary sanitary prin­
ciples. Sixty-four per cent. of· their houses consist 'mainly 
of two rooms, and the poorer classes live in low, narrow 
buildings, where parents, brothers and sisters, sleep together 
with friends and visitors ; hence their high mortality from 
tuberculosis. Evidently rural life, economic conditions, 
housing, environment, and other environmental factors exert 
a large influence upon the variation in tuberculosis mortality. 

Isolation.-Epidemiologists like Sir John Robertson 121 

have acknowledged that isolation in such diseases as scarlet 
fever, diphtheria, and. enteric fever has not played an 
important part in the prevention of these diseases, and that 
in tuberculosis the isolation may take the form of placing 
the patient in good hygienic surroundings. 

The best explanation for the decline of tuberculosis 
mortality seems to be : First, either from evolutionary 
changes in the character of tuberculosis, or from improve­
ment in the living conditions of the people, the disease has 
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taken (as it has taken in diseases like smallpox, measles, 
enteric fever) a mild type, so that literally hundreds of 
cases have escaped detection, notification, and treatment. 
Secondly, the level of public health has been raised through 
more enlightened ideas of sanitation, fresh air, and personal 
hygiene, etc. And, most important of all, the decline 
should be attributed to the high level of resistance acquired 
from improvement in the social and economic well-being of 
the people. The more these beneficial agencies have been 
at work in a country, the greater has been the decline; and 
periods of economic and industrial prosperity have syn­
chronized with periods of great decline. For instance, there 
was a huge drop in tuberculosis mortality three years after 
Peel's first reform of the Corn Laws, and another big drop 
in three years after further reform by the repeal of the Corn 
Laws, and so on, to which the reader's attention has already 
been called (Chapter VII.). 

Drink versus Decline.-Alcoholism has exerted a sinister 
influence on the death-rate of many if not all diseased 
conditions. Abstinence from alcohol has helped to promote 
health, economic well-being, and the decline of tuberculosis, 
as seen especially in a country like America. The economic 
prosperity is brought about not only by increased wages, 
but also by the increased purchasing power through 
abstinence. Mr. Roger Babson. one of America's greatest 
economists, declares that the increased purchasing power 
of the American masses is largely due to prohibition, which 
has enabled them to spend the money they formerly threw 
away on drink in buying more food and clothes, houses, and 
motor-cars, thus increasing all legitimate industry. 

Is it a mere coincidence that • France' (according to the 
report presented by M. Marcel Labbe to the Academie de 
Medecine in May, xg2b) • is at the head of the alcoholic 
nations ruining her vigour and her health,' and at the same 
time has the highest general death-rate and highest mortality 
rate in tuberculosis; and that America, with her prohibition, 
should stand prominent among nations in reducing the 
tuberculosis mortality during the last few years? And 
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England co~es between these two nations in the decline of 
the mortality rate and in her annual expenditure on alcohol, 
_which came to £3or,ooo,ooo in rgz6. While ~he spent 
£rgr,ooo,ooo per annum on beer, she spent only £J6,ooo,ooo 
on milk (consuming 700 million gallons of milk as against 
g6o million gallons of beer), which brings the consumption 
of milk to less than one-third of a pint per head as against 
one pint per head in America. The consumption of milk 
plays a great part in the development of the physique of the 
race. The Medical Research Council in its preface to the 
Report on Diet for Boys says that an addition of one pint 
of milk a day would convert an annual average gain of 
3·85 pounds per boy into one of 6·g8 pounds, and an average 
annual increase of height .from r_84 inches to z·63 inches. 
Unfortunately it is in districts (like Bermondsey, which in 
rg24-25 consumed s,soo,ooo gallons of beer as against 
I,2Io,ooo gallons of milk} where much more milk is needed 
that the drink bill is usually the highest. If even a part 
of the £3Io,ooo,ooo now spent on alcohol were diverted 
in buying more food, clothes, boots, and other comforts 
of life, how much more would the health, happiness, and 
prosperity of the masses be increased, resulting in a greater 
decline in the tuberculosis mortality. 

Is the Decline in England Apparent or Real ?-When we 
carefully look into the matter of the decline of the tuber­
culosis mortality in Great Britain, we find that it is not so 
great as it appears from the Registrar-General's reports. 

(a) A great number of mild or very early cases are never 
recognized·. The patient is ill for a few days, and some other 
name, such as influenza, or debility, or gastric indigestion, is 
given for his illness. Be apparently recovers for the time 
being, and does not know the true nature of the condition he 
suffered from. 

(b) If all the aged people who suffer fro,m bronchitis were 
thoroughly examined, it would no doubt lead to an increase 
in the deaths registered as duet~ tuberculosis. 

(c) A large number of deaths certified as bronchitis is 
primarily due to pneumonia, especially to broncho-pneumonia, 
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and to tuberculosis itself, as Drolet 122 states, and as the 
writer has already pointed out (p. 323}. The number of 
deaths attributed to bronchitis in 1:922 was 33,684, which 
is actually a little more than the number of deaths due to 
phthisis (33,505). In 1:920 America, with more than twice 
the population of Great Britain, reported u,6og deaths 
from acute and chronic bronchitis, which is 1:3 per zoo,ooo, 
as against the English rate of 89 per xoo,ooo. Drolet 
concludes his statistical examination by saying that the 
figures of tuberculosis in England and Wales are an under­
statement of the full ravages caused by the disease. 

(d) Dr. R. Rosenfeld 123 of Vienna (of the Health Organiza­
tion of the League of Nations) is of opinion that the 
establishment of State insurance systems has introduced a 
fallacy into statistics-at all events, in countries where 
notification of the cause of death is not confidential, as it 
is in Switzerland. He believes that out of consideration for 
the memory of the deceased, or of the susceptibilities of his 
family, or in order not to admit an error of diagnosis, the 
physician certifi.es the cause of death of an insured person 
as • chronic bronchitis' instead of tuberculosis. Many 
practitioners, from motives of self-protection, are loath to 
notify until the disease can no longer be concealed from 
laymen, and even in cases of death from tuberculosis refrain 
from entering such as the cause of death when evasion is 
possible. This latter practice is probably a potent agent in 
the apparent fall of the death-rate in tuberculosis. 

(e) Dr. Camac \Vilkinson 124 suggests that the recent 
decline. in the death-rate from tuberculosis was partly due 
to the loss of 70o,ooo men in the prime of life during the 
war, and had they not been killed, probably at least xo per 
cent. would have died of tuberculosis. Even if we put it at 
2 per cent., the tuberculosis mortality would be increased by 
X4,ooo deaths. 

(j) In the Framingham investigation of tuberculosis 121i the 
conclusion was drawn that the number of active cases of 
pulmonary tuberculosis might safely be estimated to be nine 
or ten times the number of deaths reported annually as due 
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to tuberculosis, and that actual deaths from tuberculosis 
might be estimated to be 22 per cent. more than the reported 
deaths from the disease. If so, we shall have to add rpore 
then 8,ooo deaths as due to tuberculosis in England and 
Wales. Anyhow, we can safely draw the conclusion that the 
reported number of deaths is belo\Y the a~tual number, which 
probably is between 45,ooo and so,ooo a year. 

Besides, that the actual decline is not so great in tuber­
culosis when compared with the decline of some epidemic 
diseases is shown by the following figures : 

AVERAGE ANNUAL DEATH-RATE TO EVERY MILLION PERSONS 

LIVING IN FIVE-YEAR PERIODS, 1901-1925· 

IgQI·I905· tgo6·I9IO. 191 1·1915- I9I6•I920. 1921-1925-

Scarlet fever ... 126 86 61 32 29 
Whooping-cough ... 301 253 2oq I 56 131 
Enteric fever ... IIJ 6g 46 23 12 
Phthisis ... . .. 1,218 r,ro6 • I,047 1,107 856 

Tuberculosis still remains as the principal cause of death 
in Great Britain except cancer, whereas it stands fifth in the 
list of causes of death in America and sixth in Australia. 
Sixty per cent. of those who have died of tuberculosis were 
between fifteen and forty-four years of age - the most 
valuable and productive period of human life. Dr. Baskett 
observes that from 1:842 to r8g5 lives were saved at the 
average of over 40 per million living per year; from r8g6 to 
rgo8 there was less than no saving; from r8g6 to 1:923 the 
saving was only 1:7 per million living. As Dr. Harmer 
says, the rate of decline began to slacken soon after Koch 
discovered the tubercle bacillus. Had the disease main­
tained the same rate of decline after 1:895 as before that 
Q.ate, it should have been practically extinct by this time 
(see illustration). But it still flourishes in spite of the 
unfounded optimism in those who compile and study 
statistics. There has not been any appreciable decline in 
the prevalence and mortality of tuberculosis during the last 
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• time, as shown by the dotted line. 
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few years. The standardized death-rate for pulmonary 
disease was 843 per million in 1920 and 801 in 1924. But 
the statistics for the five years are not satisfactory, and it is 
suggested in Sir G~orge Newman's report for 1924 that the 
conditions associated with lack of employment supply the 
probable explanation .126 

Dr. John Guy,127 Tuberculosis Officer, Edinburgh, who 
has noticed that the death-rate for pulmonary tuberculosis 
has remained practically stationary during the last few 
years, attributes this check to the decline to the prevailing 
unsatisfactory state of industry. It is true, as we have so 
often emphasized in these pages, that bad economic con­
ditions existing in Great Britain from trade depression, 
unemployment, etc., have affected the purchasing power of 
the wage-earning classes, and lowered their resistance to 
tuberculosis. The revival of industry and a return to more 
prosperous trade conditions will no doubt help to bring 
about a better state of nutrition and health, and a fall in the 
death-rate from tuberculosis. 

Prophylactic Immunization. 
Since the searching investigation of Behring with bovo­

vaccine, and Koch with tauramun more than twenty years 
ago, many attempts have been made to produce a protective 
inoculation against tuberculosis. But so far immunity has 
not followed the inoculation of animals. Tulloch and his 
co-workers, and many others, have failed to produce any 
lasting immunity either by inoculation of dead or living 
tubercle bacilli. Clive Riviere 128 has advocated the adminis­
tration of small doses of raw tuberculous milk as the best 
means of immunizing . children, but Sir Henry Gauvain 
considers it ' as a dangerous, filthy, and unnecessary doc­
trine.' Now a world-wide interest has been roused by 
Professor Calmette's prophylactic vaccine of newly-born 
infants against tuberculosis. · His treatment consists in 
giving by mouth three doses, each of 10 milligrammes, of a 
non-virulent strain of tubercle bacilli to infants during their 
first ten days of life. He claims that this mild infection 
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confers upon the infants a sufficient power of resistance to 
protect against later infections. A considerable number of 
infants have now been treated by this means, and great 
hopes are entertained that Professor Calmette's system of 
vaccination will afford a certain measure of immunity 
to animals and human beings, and thus contribute a real 
solution to the tuberculosis problem. But after examining 
the results of vaccination, M. Moine 129 the statistician, con­
cludes that during the first two years of life, out of 882 
vaccinated infants 7 died of tuberculosis, which is o·8 per 
cent., or 8 per :r,ooo. Another statistician, Dr. Y. Biraud, 
reports that out of 1,537 infants which were vaccinated, 
there was a mortality of r84 per cent., or :r8·4 per r,ooo, in 
the first year of life; whereas in Denmark the total death­
rate for town and country from tuberculosis among infants 
under the age of one year was only rr5 per :r,ooo. So 
that evidently the tuberculosis mortality among the non­
vaccinated infants in Denmark is smaller than that of the 
vaccinated infants in France. The death-rate in France 
during the first year of life brought up in a tuberculous 
environment is assessed as 25 per cent. This high mortality, 
as well as the high general death-rate (as already pointed 
out), is no doubt due to bad economic and hygienic con­
ditions prevailing in that country. Therefore the French 
mortality estimates-vaccinated or unvaccinated-should 
not be taken as applicable to other countries. As :Mellanby 
observes, dietetic defects in pregnant and nursing women 
are responsible for some, and possibly much, of the illness 
and mortality of young infants. Oue remedy for infant 
mortality lies in maternal feeding. If Denmark is better 
off than France and the United States is better off than 
Denmark in the death-rate of tuberculous infants, it is 
because better nutritional and hygienic conditions prevail 
in those countries-probably more so in the United States 
than in Denmark. . 

Besides the failure of tubercle bacilli to produce an active 
immunization, the inoculation of attenuated living bacilli is 
fraught with danger, as they are likely to become converted 

G 
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in warm-blooded subjects into pathogenic forms, aS shown by 
Kolle, Schlossberger, Kaufmann, Schroder, and others. It 
has also been found that encephalitis can be caused by 
vaccination, either as a direct effect or as a sequel to the 
lowering of the general resistance of the body. Therefore 
there are serious objections to the inoculation of live vaccine 
of attenuated tubercle bacilli, as advocated by Calmette. 

That nutrition, not infection, is the cause, the cure and 
prevention of tuberculosis is written large in the social 
history of every civilized country. It should be recorded 
here that not one single death from tuberculosis has taken, 
place among children of tuberculous mothers who were 
treated in our sanatorium during the first four or five months 
of their pregnancy. Wholesome environment, good nutri­
tion, and robust health of the expectant and nursing mothers 
is the only sure way of conferring immunity to their children. 

Tuberculosis and Cancer • ..:_For some time past it has 
been surmised that there is a relation between tuberculosis 
and cancer (p. 35I). Recently Dr. T. Cherry/30 after making 
a searching investigation of the mortality records in England 
and Wales during the past half-century, has come to the 
conclusion that since r8sr the two diseases have regularly 
caused 20 per cent. of all deaths after the age of twenty-five ; 
that the reduction in the deaths from phthisis in early adult 
life is exactly balanced by the increase in the deaths from 
cancer after the age of fifty-five; and that the inerease of 
cancer is due to the decrease of phthisis. To decide whether 
this correlation is real or apparent it is necessary that further 
investigation be made, not only into the statistical records of 
the people when they have died of these diseases, but into 
their social habits and ,environment when theywere living. 

Remedial and Preventive Measures. 
We can only consider this subject here very briefly. If 

tuberculosis still claims many thousands of victims every 
year in Great Britain, the question arises whether we are 
proceeding on the right lines to attack the problem. In 
most of the measures directed against tuberculosis the chief 



FIG. K.-CHILDREN OF TUBERCULOUS MOTHERS WHO WERE TREATED AT MENDIP 
HILLS SANATORIUM. 

Both mothers and children are doing well. 
To face page xcii. 
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mistake seems to be that sufficient attention is not given to 
the preventive aspect of the disease. The medical men are 
chiefly engaged in trying to find a specific cure for the 
disease, in spite of the repeated failures and disappointments. 
The Ministry of Health is largely concerned with the 
National Health Insurance, which deals with disease, dis­
ability, and pensions. The political parties are loath to 
take up the question of national health and efficiency, as it 
has no value as an election cry nor can bring any votes. The 
various municipalities, philanthropists, etc., have taken up 
schemes of treatment of tuberculosis rather than its preven­
tion. The nation as a whole has allowed the vitality of the 
people to be lowered from physical ailments and defects 
brought on by malnutrition and wrong habits of living, and 
when tuberculosis has become a national menace and danger, 
it wakes up and spends millions in building sanatoria, and 
in making provision for after-care, colonies, settlements, etc., 
which is like shutting the stable door when it is too late. 

Tuberculosis is both curable in the very early stages and 
preventable altogether if the fundamental causes are removed. 
A well-fed, well-housed, and well-educated people in matters 
of fresh-air life and personal hygiene will, in a few years, 
reduce the tuberculosis mortality to a minimum consistent 
with the economic situation. But as long as there are 
slums, overcrowding, unemployment, low wages, poverty, 
destitution, grinding toil, and intemperance, the nation will 
be riddled with tuberculosis, and all its efforts to cure the 
disease will be like attempting to bale out the water from a 
leaky ship. As fast as it is pumped out does the ship become 
filled again with water. \Ve let the children drift into a 
state of malnutrition, debility, and disease, and then put 
into operation a whole scheme of surgical, medical, dental, 
and nursing services which palliate, but do not touch, the 
cause of the disease. It has been shown that the seeds of 
tuberculosis are sown in childhood, and that ill-health of 
children, adenoids, enlarged glands, decayed teeth, rickets, 
etc., are due to want of fresh air and nourishing food, so 
that adequate nutrition and housing of needy children and 
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mothers will do away with the necessity for various clinics 
and a host of palliative measures. 

The burden of this volume is to emphasize two root 
principles of treatment and prevention of tuberculosis: 
(ii) On the part of medical men to diagnose and treat early 
cases; (b) on the part of the nation to institute measures 
to improve the social and economic condition of the 
people. 

(a) The diagnosis and treatment in the stage of early or 
suspected tuberculosis will result not only in saving nearly 
8o per cent. of lives, so that they may return to their old 
occupation with the least possible delay and the highest 
capacity for work, but also in saving much misery and 
mental suffering and financial loss to the relatives and friends. 
It will also do away with much of after-care treatment, 
provision of workshops, colonies, etc., which entail a loss of 
many millions to the nation. 

Unfortunately the anti-tuberculosis propaganda in this 
country has created a fear of infection among relatives and 
the employers of the patients, who are themselves afraid 
of exposure and of1being branded as consumptives. By our 
system of notification we are unwittingly encouraging con­
cealment of the disease and preventing those who are prepared 
to undergo early treatment but for the stigma attached to the 
disease. The result is that not more than 2S per cent. of 
early cases are treated in various sanatoria, and the rest are 
so advanced that any concealment of the disease is 
impossible. And the number of notifications is far below 
the actual number of cases suffering from tuberculosis. If, 
according to the Framingham investigation, the number of 
actual cases may be safely estimated as nine or ten times 
the number of deaths reported annually as due to tuberculosis, 
then the notification in England and '\Vales should disclose 
nearly 40o,ooo cases of tuberculosis every year, whereas in 
I924 and I925 there were only between 76,ooo and 77,ooo 
notifications of both pulmonary and non-pulmonary disease, 
and in I924, 8,434 cases became known to the Medical 
Officers of Health, not from formal notification, but from death 
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returns, etc. As long as notification and propaganda work 
entail social stigmata, loss of employment, suffering and 
distress to tuberculous patients and their relatives, there can 
be no hope of getting a large percentage of early cases for 
treatment. 

Sanatorium Patients, After-Care Colonies, etc.-The 
difficulties of sanatorium patients begin when they leave 
the institution. If ex-patients are to continue to keep 
well they require two things-good housing and suitable 
employment. There are serious difficulties in :fitting a tuber­
culous person back into gaining a livelihood. One must 
remember that nearly half the consumptive people may be 
classed as permanently disabled, and the other half have 
only a limited capacity for work ; and as they want rest and 
freedom from undue worry or exposure they are economically 
less productive and useful to their employers, and less reliable 
to be trusted with any permanent work. Above all, the fear 
of infection hangs over their heads and is a distinct obstacle 
to their employment. 

Most of the training colonies have not so far proved to be 
a success. Permanent colonies or village settlements like 
Papworth (near Cambridge), where ex-patients obtain 
remunerative occupations and live with their families under 
best hygienic conditions, involve a large capital to begin with 
and heavy subsidies for maintenance. Besides, there is no 
guarantee that success similar to that of Papworth would be 
obtained in such settlements. The Public Health Committee 
of the London County Council in their report this year state 
• that such enterprises as that of Papworth, while extremely 
interesting and valuable, cannot offer a solution of the 
problem of providing suitable employment or occupation for 
urban tuberculous persons after discharge from sanatoria.' 

If the colony is established in connection with a sanatorium, 
it will serve a useful purpose in giving an extension of 
treatment to patients who will at the same time be under 
medical supervision. The home treatment of tuberculous 
persons is both economical and effective, provided that home 
and :financial conditions are satisfactory. The Home Hospital 
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experiment in New York, where tuberculosis -is treated as a 
family problem, has achieved better results than those of other 
sanatoria in America. While the National Tuberculosis 
Association records 39 per cent. as able to work and I3 per 
cent. not able to work, the Home Hospital gives 59"9 per cent. 
as able to work and I2"8 per cent. not able to work.131 

(b) Tuberculosis touches the social life of the people at 
many points, and is complicated with larger national, political, 
municipal, and economic issues. As one surveys London 
and crowded towns and chief centres of population one sees 
that a vast number of people are miserably poor, deprived of 
a fair chance to live full and contented lives, their children 
badly nourished and ill-trained, their houses pitifully cramped 
and squalid, and their outlook hopeless of improvement. 

Tuberculosis to a large extent is a poor man's disease, and 
any social and economic betterment in the way of adequate 
wages and good housing would mean improved nutrition and 
health and well-being. Adequate nutrition plays a greater 
part in warding off tuberculosis than any other single factor. 
The amount of tuberculosis is in direct proportion to the 
income of the workers. In countries like America and 
Australia, where wages are highest, the incidence of tuber­
culosis is lowest; whereas unemployment and low wages, by 
lowering nutrition and vitality, increase the incidence and 
mortality of tuberculosis. Employment and wages in their 
turn depend upon the trade and industrial conditions. The 
State, therefore, should make it one of its aims -to remove 
obstacles and encourage facilities for the revival of trade and 
industry. 

If men and women are half-starved and badly housed they 
cannot do efficient work.. It is to the interest of the State to 
see that its workers are properly fed and housed and the 
standard of their living conditions raised, as this means not 
only better nutrition and health, but more efficient and 
increased output of work, which would save many millions of 
pounds now spent on account of disability and disease. 

Poverty leaves an indelible mark . on the physique and 
morale of the children, in whom the joy of life is crushed, and 
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a healthy development of the body and mind is arrested. 
To take hold of them in their infancy, before they are over­
whelmed with illness and disease, and to see to their health 
and nutrition, as well as those of expectant and nursing 
mothers, constitutes one of the most important means of 
attacking tuberculosis at its very root. The Grancher system, 
which was established in France in 1:903, is doing good work 
in that country, and a modification of Grancher's method 
has been carried on by the Borough of Hastings Tuberculosis 
Care Committee during the past eight years. But its one 
great drawback is that it deprives the little ones of their 
mothers' love and care, and the tender solicitude which they 
so much need in the formative years of their lives, and hence 
it may not be widely adopted in England. 

To be concerned about infection before attending to the 
health and nutrition of the people is to put the cart before 
the horse. Infection rears its head only when health is 
impaired by poor nutrition and bad environment. Attention 
should therefore be given to promote public health on the 
part of the State and personal hygiene on the part of the 
individual. Just as the internal organs of the body work 
together for the common good, and also work individually 
to elaborate their own secretions, so both collectivism and 
individualism should operate together in a nation. Public 
health measures should include: Opportunities for the 
people to enjoy the fresh-air life; provision of public parks, . 
playing-fields, etc., of pure water and milk, open-air 
schools ; measures to keep down unemployment ; increased 
earning power of the masses, abolition of slums, building of 
sanitary houses, cheapening of food and of its distribution, 
greater production of essential foods which are too dear for 
the people, and rendering available those natural foods which 
have been too much refined, etc. 

The present taxation methods impose a real burden on a 
great mass of the people and tend to increase poverty. Dr. 
Baskett and the writer have shown that a higher taxation 
means a greater increase of tuberculosis, while a rise in real 
wages means decline of the disease. The State has two 
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alternatives to choose from : To ensure a living wage for the 
workers so that they may look after and provide for their 
families and children, or allow wages to remain low and 
unemployment to continue, and then feed the children and 
mothers of the poor and put into operation various clinics 
and doles, and thereby increase the rates and taxes-which is 
simply robbing Peter to pay Paul. It would be more 
economical to keep people healthy than to spend millions in 
curing them after they have lost their health. The physicians, 
who are hitherto trained to treat the sick, must learn to treat 
the so-called well, as they do in some Oriental countries. 
According to the Registrar-General, the total annual direct 
cost of tuberculosis to the community in England and Wales 
is no less than £I:4,2So,ooo, and the cost of sickness and 
disability disablement no less than £rso,ooo,ooo a year.132 

Lastly, tuberculosis opens still wider issues, such as the 
enforcement of economy (national and municipal), retrench­
ment, peace, and reduction of taxation-all of which, by 
contributing to the well-being and happiness of the people, 
help to reduce the incidence and mortality of tuberculosis. 
It requires an enlightened social conscience and a moral 
fervour to rouse the apathy of the governing and middle 
classes to realize the great economic importance of health, 
and to appreciate Emerson's dictum, • the first wealth is 
health,' so that they may bring pressure upon the political 
parties to institute reforms and measures necessary for the 
promotion of the general welfare of the community and the 
prevention of disease, including tuberculosis. 
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5· SOME OBSERVATIONS ON TUBERCULOSIS IN INDIA. 

'There is nothing in which men app1oach so near the gods as when 
they try to give health to other men.'-CICERO. 

We pluck the world and make of it 
A something new from hour to hour ; 

We reconstruct the Infinite 
Each moment with our striving power. 

CHATTOPADHYAYA. 

In this short review of tuberculosis we can only briefly 
consider the vast problems that confront the many millions 
of the Indian people. Tuberculosis is not a new disease 
in that country. Long before the Buddhist era Csoo B.c.} 
the Indian physicians, Charaka and Susruta, left in their 
writings a full description of consumption, its causes, symp­
toms, and treatment. So the disease must have been in 
existence through the lapse of many centuries, disappearing 
or displaying itself from time to time according to the 
various phases of social and economic conditions through 
which the people were passing, but always entrenching itself 
in some parts of the country, especially in crowded cities 
and towns. During the last few decades the impact of the 
\Vest with the East, and all the changes and social and 
economic upheavals which such an impact has brought, 
has given a new life to tuberculosis. In the last forty years 
it has been gradually increasing in all the principal cities 
and manufacturing and industrial centres, among all classes 
and races, from the humbler ranks of coolies, ·mill-hands, and 
servants, to the educated and well-to-do communities. To­
day tuberculosis has become one of the most serious and 
urgent problems which require the earnest attention of both 
the State and the people of India. 

The Present Situation.-While the disease has been 
steadily declining in Europe, the United States, and Australia, 
it is spreading in India far and wide, and extending from 
towps to the surrounding villages and rural areas where the 
people return home to die after contracting the disease in 
the crowded and industrial cities. The middle classes, 
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especially the junior clerks with smali and fixed incomes, 
college students burdened with the strain of long hours and 
a heavy curriculum, and child-mothers badly nourished and 
with poor stamina, have suffered most from the ravages of 
the disease. It is the most important tropical disease at 
present-far more important than leprosy-and undoubtedly 
the most fatal in the larger towns and cities of India. One 
death in every ten of the total mortality is caused by tuber­
culosis, and in some Indian cities, out of three deaths 
recorded among adults, one is due to tuberculosis. It takes 
a heavy toll among men and women in their very flower of 
manhood and womanhood. About 6o per cent. of cases 
occur between fifteen and thirty years of age. The death­
rate is appalling among younger females in the city of 
Calcutta, where the tuberculosis mortality at the child­
bearing age is six times as much as that of males, owing 
partly to the badly-lighted and ill-ventilated conditions of 
the Zenanas. The Mohammedan women suffer more than 
Hindu women because of the stricter purdah system pre­
vailing among them. It is truly sad (only those who have 
witnessed can realize the poignancy) that as buds wither 
before they open to the light of day, so many promising 
young girls fade away at the touch of tuberculosis when the 
wifehood or motherhood is pressed close upon their un­
developed bodies. 

The Extent of Tuberculosis in India.-It is unfortunate 
that we have no reliable statistics as to the extent of 
mortality from tuberculosis for the whole of India. The 
registration of births and deaths in municipal areas, except 
in such towns as Calcutta and Bombay, is very defective 
and misleading. The registration of deaths in the villages, 
where nine-tenths of the population live and die, is in the 
hands of illiterate watchmen, and is far from accurate. 
Thousands of cases of tuberculosis are either missed alto­
gether or mistaken for such diseases as malaria, enteric, or 
other continuous fevers, bronchitis, broncho-pneumonia, 
etc. While in some places many cases of deaths from 
tuberculosis are certified under 'respiratory diseases,' 
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1 fevers,' ~ other than phthisis,' • pyrexia of unknown origin,' 
• other fevers than smallpox,' in others wholesale omissions 
had been discovered in the death returns. For instance, 
while the mortality due to respiratory diseases reported at 
the Keranigani thana from I 9 n:- I 2 was- 6o, a special staff 
enquiry made it out to be gro. A house-to-house enquiry 
revealed that in Dinajpur in I9I2 35"5 per cent., in the 
Faridpur district 29·13 per cent. of deaths were found to be 
unrecorded; and- Dr. Brahmachari,133 who was Health Officer 
of Cossipur-Chitpur district, put the omission as high as 
66·2 to 78 per cent. in the police registration of deaths. 

(a) If we apply to India the result of the Framingham 
investigations, which found that 2 per cent. {I per cent. 
active and I per cent. arrested cases} of the population were 
suffering from tuberculosis in a recognizable form, then we 
have to record that 6,ooo,ooo (the popuiation of India is 
3I9,ooo,ooo} of persons are suffering from tuberculosis. of 
whom 3,ooo,ooo are in an active stage. From our own 
experience we have seen that the disease has proved fatal in 
75 per cent. of active cases, which means that there is an 
annual mortality of more than 2,ooo,ooo from tuberculosis. 

(b) In I922 the Sanitary Commissioner of Bengal reported 
that in Bengal Presidency (which contains a population of 
46,ooo,ooo ), roo,ooo persons die from tuberculosis. If this 
rate is applied for the whole of India, we get an estimated 
tuberculosis mortality of 7oo,ooo. 

(c) '\Ve think the truth probably lies between these two 
figures, a and b. In 1913 we calculated from data then 
available that the annual death-rate from tuberculosis could 
not be less than 9oo,ooo to r ,ooo,ooo. This figure is 
remarkably verified by the study of the annual report of the 
Public Health Commissioner, I92I, which records 6,ooo,ooo 
deaths (to be more accurate, 6,o36,93r) in British India 
among a population of 247,ooo,ooo. The Census Report of 
192I drew attention to the fact that about 30 per cent. of 
deaths in India are unrecorded, which means that the 
reported 6,ooo,ooo should be increased by another 2,ooo,ooo 
deaths. And if we add another 2,ooo,ooo deaths from the 
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Indian States (which is calculated from the death-rate in 
British India, which is 25"5 per I,ooo) among a population 
of 72,ooo,ooo, we get a grand total of xo,ooo,ooo deaths for 
the whole of India. Now the death-rate of tuberculosis has 
been estimated as :r in II by Dr. Chandra Seker of Madras, 
as I in 7 or 8 by Dr. Lankester, and by Dr. Bentley and 
ourself as I in IO, which gives an annual mortality of 
I,ooo,ooo from tuberculosis. 

Causative Factors. 

To survey the many causes that underlie the prevalence of 
tuberculosis in India, and to unravel and assess their relative 
value, requires a breadth of vision, a sympathetic insight, and 
a knowledge of the living conditions and the psychology of 
the Indian races. As long as the Indians lived the simple, 
primitive life in the open air, tilling the earth, eating the 
natural food, communing with Nature, and pursuing their 
daily avocations in a leisurely way, they were free from 
tuberculosis. But the contact with \Vestern civilization 
brought such profound changes in their social, economic, 
and industrial life, and in their every-day habits of living, 
that in the course of time they opened the door to tuberculosis. 

Overcrowding and Insanitary Conditions.-The first 
group of causes that calls our attention is overcrowding, 
housing, unhygienic and insanitary conditions. Over­
crowding is extremely bad in India, especially in many of 
the older cities, where thousands of houses are packed close 
together and built with no provision for light or ventilation. 
Cities like Delhi, Lucknow, etc., are full of slums, blind 
alleys. and narrow passages, where the sun never shines and 
fresh air never penetrates, and which easily outrival any of 
the slums we have seen in London. The Census of Igii 

showed that nearly 8o per cent. in Bombay live in one-room 
tenements. The growth of the Indian population, the con­
gestion of cities, and the reduction in the living accommoda­
tion, have accentuated this crowded and insanitary condition. 
So dense is the population, that in certain parts of Lahore 
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465 persons are crowded in an acre, in Cawnpore 563, in 
Bombay 638,134 whilst in the worst parts of a city like Leeds 
it is only 1:04, and in Birmingham IOI. The density of the 
population is in direct proportion to the incidence of tuber­
culosis. For instance, in Bombay,135 among those living in 
one room, the incidence of tuberculosis was 66·13 per cent.; 
among those living in two rooms, 24·1: per cent.; among 
those living in three rooms, xo·s per cent. 

The sanitary standard as regards conservancy, drainage, 
disposal of sewage, clean water supply, and good housing is 
very low in many parts of India. The housing condition of 
even well-to-do classes in respect of hygiene, ventilation, etc., 
falls short of modern artisan dwellings in England. 

Economic and Industrial Conditions.-The majority of 
the Indian people pursue agriculture and live in villages. 
Each village was once a self-contained unit, supplying its 
own needs by its own handicrafts, which found employment 
for everyone in the village. But the invasion of foreign 
manufacture and the competition of machine-made goods 
have disorganized and ruined India's industries, so that the 
artisan class-the hand-spinner and the hand-loom weaver­
had to abandon their traditional occupations and take either 
to agriculture or go into factories in the cities, which brought 
overcrowding of towns and manufacturing centres, scarcity 
of houses, slum tenements, dearer rents, increase in the 
prices of food, and all the evils of modern civilization. This 
is seen in industrial cities like Delhi, Bombay, and Calcutta, 
which, with their cotton mills and jute factories, etc., record 
a high incidence of mortality from tubercul~sis. 

Low wages and poverty are more intimately associated 
with tuberculosis in India than any other single social or 
economic cause. Poverty is a terrible curse in India, where 
many millions live on one meal a day and are chronically 
underfed and half starved. There are fifty millions of 
labourers, many of whom live at the very margin of sub­
sistence. The middle classes have also suffered, and, owing 
to their early marriage, large families, small incomes, and 
chronic debt, and having to maintain a certain position, they 
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are unable to spend much on nourishing food, and are in a 
state of constant want and ill-health. · 

To take only two items of the daily meal : The common 
diet of many of the poor, which consists of polished rice, dal, 
vegetables, and condiments, has a parallel in the diet .of the. 
English poor-white bread, margarine, and tea-and both are 
deficient in nutritive quality and unable to maintain sound 
health. Rice, which is the staple diet of India's many 
millions, is an incomplete food, and is poor in protein, mineral 
elements, fat, and vitamins; and various milling and refining 
processes have still more deprived the grain of its proteins, 
mineral and vital elements, and those who solely subsist on 
it have the worst physique and the lowest resisting power in 
India. 

There is a great shortage of milk in India. Iri former 
times, when grazing lands were free and almost every house­
holder kept a cow, the health of the people did not suffer, as 
they had sufficient nutrition to draw from the milk and milk 
products, unpolished rice, and vegetables. But now pure 
milk and ghee (clarified butter) are almost unobtainable by 
the poor and the middle classes in sufficient quantity to 
maintain their nutrition. The great importance of milk and 
its products in the dietary of the people can be realized when 
it is seen that it is the only source of animal protein (the 
other source being eggs, which are not eaten by many 
millions) available for Indians who are vegetarians. In the 
wealthy city of Calcutta the daily supply of milk is reckoned 
as 3,ooo maunds,136 which works out at a little more than 
3! ounces a day per head of the population. In many other 
less-favoured cities even this may not be procured. The 
poor and the middle classes cannot afford to buy milk at the 
prevailing price of 2! seers for a rupee (4d. a pint). If this 
price is dear in England, it is much more so in poor India. 

The children have suffered mostly from want of milk in 
their daily dietary, which is so necessary for their growth 
and development. This dearth or dearness of -milk is 
responsible for the decline of health and progressive 
deterioration of Indian boys and girls, many of whom go 
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without it every day. The report of the Calcutta University 
Student Welfare Committee states that Bengali boys begin 
to degenerate from the a.ge of sixteen, getting deaf and weak­
eyed. The Itzdian Medical Gazette rightly calls attention to 
the fact that an enormous number of students in schools 
and colleges suffer from diseased tonsils, adenoids, enlarged 
glands, catarrh of the ear, nose, and throat, deformed chests, 
and poor bodily development-all due, as we have seen in 
the case of English children, to inadequate food and mal­
nutrition, which develops into tuberculosis in the years of 
adolescence. 

The production of food has not increased with the 
growth of the population, which partly accounts for the 
scarcity or dearness of the necessaries of life. The country 
is flooded with tinned milk and butter and other tinned 
articles of diet, which are mostly vitaminless foods, the 
consumption of which still more lowers the nation's vitality. 
This faulty food and poor nutrition is the fundamental cause 
of tuberculosis, and, in fact, of the majority of ailments in 
India. The margin of the staying power of the people is 
so small that they succumb literally in thousands to any 
epidemic disease that may prevail at the time. 

So far overcrowding, insanitation, and faulty nutrition are 
causative factors of tuberculosis, common both to England 
and India; only they are far worse in India than in the 
\Vest. There are also other factors which require con­
sideration. 

The Purdah System is an important predisposing cause 
of tuberculosis. To ensure privacy and seclusion, the 
women's apartments are situated in the inner part of the 
house, which is often sunless, ill-ventilated, and insanitary. 
Hence the disease is much more common among women 
than men. Dr. E. Muir 187 says that the death-rate of 
females between the ages of fifteen and twenty was 7"2, and 
between twenty and thirty 7·r. per r.,ooo, as compared with 
1"2 and r.·S respectively in males of the same ages; and 
if this average is kept up in passing between the ages of 
fifteen and thirty, one out of every ten women dies of this 



cvi PULMONARY TUBERCULOSis 

terrible plague in Calcutta. The more strictly the purdah 
is observed the greater the mortality, as among the Mahom­
medan women ; and the less it is enforced the less the 
mortality, as among the Burmese women. 

Child Marriage is a cruel system, a.nd undermines the 
strength and vitality of the child-mother, who brings into 
the world children more weakly and immature than herself, 
and so degeneration of the race goes on from generation to 
generation, and tuberculosis spreads. In Bombay, in rg2r, 
out of r,ooo girls, 548 were married between ten and fifteen. 
This early marriage, with frequent pregnancies and periods 
of lactation, so debilitates the mother's constitution that 
there is a terrible toll of stillbirths and infant mortality in 
India. In Bengal Presidency alone, which is as large as 
Great Britain and Ireland, there were 64,000 stillbirths in 
1924, and probably this is an under-estimation. At this rate 
there would be nearly a quarter of a million stillbirths in the 
whole of India. Child marriage is the principal cause of 
the heavy mortality among infants, which in Bombay, in 
I92I, rose to 666 per r,ooo, and in 1:925 was 400 per r,ooo, 
as compared with 70 per r,ooo births. in England and 
\-Vales in rg26, 98 in France, and ro.r in Germany. It is 
reckoned that s,ooo children die every day, or 2,ooo,ooo 
children die annually within the first year. 

Among other social evils .that favour tuberculosis must be 
mentioned the dirty habit of indiscriminate spitting, which 
spreads infection where the soil is favourable ; the joint 
family system, which accentuates the evils of overcrowding 
and insanitation ; the caste system and intermarriage within 
the caste. 

Heat and dust are two great enemies of India favouring 
the course of tuberculosis. Diseases like malaria, continuous 
fevers of unknown origin, so weaken the body as to fan 
the flame of the disease. Syphilis and intemperance are 
becoming formidable evils, and when accompanied with 
tuberculosis make many a case hopeless. 

To explain such a deplorable state of things the following 
facts may be summed up: There is no country in the world 
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where poverty and destitution is so appalling as in India, 
where millions of people are in chronic wantT where protein 
intake is so small and the diet so poor. There is no country 
where epidemics like cholera, plague, and influenza carry off so 
many thousands every year. There is no country where still­
births are so common, infant mortality so high, and where 
the death-rate, as in some parts of Bengal and Punjab, actually 
exceeds the birth-rate. There is no country in the world 
where the average expectation of life is so short as in India. 
The average human life is lengthening in other countries. 
In England it has risen from 49 ~o so years, in America 
from 56 to 58 years/38 and in New Zealand 139 they have all 
but attained for their people an average length of life of 
65 years. Even in Japan,140 an Oriental country, it is as 
high as 47, whereas in India it has gone down from 25 to 
zz·g, and now it is reckoned as 22 years. 

All these are ominous and disturbing facts, which speak 
eloquently as to the true economic and health conditions of 
India. \Vhy is this so? Why is tuberculosis so prevalent 
in India? Unless we closely enquire and dig deep below the 
surface of things we shall miss the real significance of what 
has made tuberculosis sa widespread in India. Meredith, the 
novelist and poet, once said that " unseen things are more." 
He who is blind to the inner cause is ignorant of the real 
cause. 

The Inner Causes.-The wide prevalence of tuberculosis 
cannot entirely be due to a greater contact of people and 
increased means of communication and greater travelling 
facilities brought about by railways at the present day, as 
Dr. Sprawson thinks. In the not distant days there was 
plenty of contact of the people in the many social and 
religious gatherings, fairs and festivals, visits to shrines and 
pilgrimages to distant lands, all of which have afforded 
Indians many opportunities to come together in social and 
religious intercourse, though perhaps not to such an extent 
as since railways have come into existence. Sweany 141 

observes that the North American Indians, even after a 
thorough contact with the white race, did not develop 

H 
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tuberculosis until they began to forsake their native customs 
and became subject to a change from the outdoor to indoor 
life with insufficient food. 

The high tubercle incidence is not altogether due to the 
effects of heavy rainfall and humidity, as Dr. Lankester and 
Sir Leonard Rogers contend. The Himalayan Hill Stations 
have a high rainfalJ and great humidity, but the tubercle 
rate is only 3·6 per mille, whereas the central part of Madras 
Presidency has a comparatively low annual rainfall of 20 to 
30 inches, and yet it has a high tubercle rate of :rr7 per 
mille.142 High monsoon winds by lowering vitality may 
partly account for the high death-rate from tuberculosis; but 
if there is vitality behind, the presence or absence of winds 
will make no difference, as has already been noticed 
(pp. :r32-I33). It is not high winds, but the 1ow vitality of 
the people that is the deeper cause of tuberculosis. Besides, 
the dry intense heat and hot winds and dust are far more 
conducive to the development of the disease than the 
humidity caused by the monsoon rains. In fact, a certain 
amount of moisture, besides allaying the irritating dust, 
helps to soothe the mucous membrane of the nose, throat, 
and the respiratory passages. 

Again, many writers attribute the prevalence of tubercu· 
losis in India to the ' virgin soil ' presented by the Indians. 
But there has always been more or less tuberculosis in the 
country. The Indian physicians all down the many cen­
turies have, in their writings and teachings, warned the 
public about the presence of the disease, and prescribed as 
part of the treatment, animal food, goat's flesh and milk, 
ghee, pepper, and garlic, etc. We have already called the 
reader's attention to the sanatorium at Minnesota, in which 
district there seems to be a larger proportion of uninfected, 
and presumably unprotected, adults than in the eastern 
districts of America; and should they get exposed to infec­
tion, as are the sons and daughters of Finnish farmers 
employed at the Minnesota sanatorium, they would be 
in a similar position to the non-tuberculous people in 
Oriental countries, and would be likely to succumb in 
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large numbers to the disease, and yet there have only 
been ten cases of tuberculosis out of I,ooo employees 
at the sanatorium. It is not the • virgin soil,' but a poor 
soil, in a soil made poor by a change in diet and 
nutrition, that we should look for the prevalence of 
the disease. 

Once again, we cannot attribute the greater incidence in 
these days solely to the bad social habits and insanitary 
conditions. There have been for many decades, if not 
centuries, crowded cities and insanitation, famines and 
epidemics, malaria and cholera, child-marriage and purdah, 
caste and the joint family system, and yet tuberculosis had 
not become a menace as it is now. Something more is 
wanting to give a dynamic effect to the spread of tubercu­
losis. What is it? It is the lowered vitality of the people 
from low protein intake, and from an ill-balanced and 
deficient dietary · extending for years, that is the prime 
cause of tuberculosis. 

Physical.-True, the vitality has been lowered by bad 
social habits, economic evils, insanitation, malaria and 
other debilitating diseases, but the most important cause of 
the lowered vitality of the people is from chronic shortage 
of the necessaries of life, and underfeeding from refined, 
adulterated, tinned, and vitaminless foods which have 
increased the susceptibility to respiratory diseases and tuber­
culosis. It can be taken as an axiomatic truth that those 
nations (such as the pastoral tribes of Asia, Arabia, Northern 
Africa, Abyssinia, Mesopotamia, and the Balkan States, as 
well as the Sikhs, the Rajputs, and the Pathans in India) 
whose diet consists of a liberal allowance of animal protein, 
milk, butter, cheese and curds, wholemeal flour, and vege­
tables, possess a high degree of physical vigour, courage, 
and endurance, while those, such as the Indian races in 
Bengal and Madras, who live chiefly on polished rice, dal, 
and vegetables, exhibit the lowest physique and develop­
ment. The newer knowledge of nutrition has revealed the 
fact that the physical efficiency and well-being of any race is 
largely a matter of the food they eat. 
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Psychological.-Side by side with the defective nutrition 
there is the disturbed mind, as seen in three ways: 

(a) The '\Vestern civilization has brought an increase of 
population, congestion of cities and towns, dear rents and 
dear food. a keen struggle for existence, and mental stress 
and anxiety. The '\Vest is full of optimism, while the East 
is given to pessimism and fatalism: and the inherited 
fatalistic temperament of centuries cannot stand the onward 
march of "\Vestern civilization or the evils like tuberculosis 
which it brings in its train. It simply yields and succumbs 
instead of fighting or adapting itself to the new environment. 

(b) The East pursued its daily avocations in a calm and 
leisurely way without haste or hurry. Any undue bustle 
and speeding-up of its daily activities comes like a shock to 
the even tenor of its spirit, owing to long heredity and low 
protein food. Its machine can only go at twenty miles an 
hour, but when it is rushed to sixty miles it simply fails, and 
after a while breaks down. 

(c) In the strenuous life and restless activity imposed by 
the \Vest, the East has lost much of its calm and peace of 
mind, and it has thus been deprived of one great source of 
power and strength that comes from living in an atmosphere 
of quiet contemplation and restfulness. These inner psycho­
logical and emotional disturbances to which the Oriental 
races are peculiarly susceptible should have a high place 
among the causative factors, as they not only intensify the 
effects of bad nutrition and derange metabolism, but they 
also kindle a fire which brings tuberculosis to life. 

The Course and Characteristics of Tuberculosis. -
Pulmonary tuberculosis is rather uncommon among Indian 
children, who are generally breast-fed. It is after the fifth or 
sixth year, when they cannot obtain sufficient milk or nourish­
ing food, that their nutrition fails and they begin to decline. 
The earliest sign of disturbed nutrition is seen in the 
enlarged glands, which is really a sign of Nature•s protective 
mechanism. This is why the majority of scrofulous cases 
with enlarged glands is not followed by tuberculosis in the 
adult period. Abdominal tuberculosis beginning in the 
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mesenteric glands is very common all over India in children 
and adults, and shows itself long before there is any manifes­
tation in the lungs. Ileo-crecal tuberculosis with tenderness 
in the right iliac fossa, as Sprawson 143 points out, is a 
common complication. This wide prevalence of gland 
tuberculosis is an indication of how very general faulty and 
poor nutrition is throughout India. The intestinal tuber­
culosis is not caused by bovine infection, as bovine tuber­
culosis practically does not exist in India. The common 
prevalence of intestinal tuberculosis lends colour to Cal­
mette's theory that the infection enters the system primarily 
through the alimentary canal. But the writer's contention 
that enlarged glands are a sign of malnutrition rather than 
infection is supported by many clinical facts, and also by 
clinical experience from India. Cow's milk in India is poor 
enough in its quality, as the cows are badly fed and do not 
get green fodder a great part of the year ; but when it is 
thoroughly boiled, and often more than once, it loses every 
vestige of vitamins and much of its nutritive quality. Here 
lies one of the chief causes of tuberculosis in childhood, and 
one of the chief wants in India-pure fresh milk from grass­
fed cows. 

As long as there is sufficient vitality, the tuberculous con­
dition does not proceed further than enlarged glands; but, 
if nutrition continues to fail, and the resisting power breaks 
down, the next earliest sign is fever. Tuberculosis takes an 
acute and rapid course among the adults in India, and 
attacks many a young married woman after her first con­
finement. The fever shows itself in the form of pneumonia, 
or broncho-pneumonia, which ends fatally in a large majority 
of cases within six months to a year, and even les:. Many a 
case diagnosed as pneumonia, remittent fever, or malaria, is 
really acute tuberculosis, or what is called galloping con­
sumption. The fever at first is not accompanied by any 
physical signs, when the diagnosis may seem difficult or 
doubtful. But the golden rule followed by the Indian 
physicians should be kept in mind-that, if a fever continues 
for a month to forty days, it is caused by consumption. 
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Remedial Measures. 
The problems presented by tuberculosis in India are more 

formidable and complex than they are in Europe or America. 
Any attempt to draw up a scheme of remedial measures to 
meet the needs of 3I9 millions of people, of many races, 
castes, and tongues, would be a gigantic task. Here we can 
only indicate some of the main principles to guide us in the 
treatment and prevention of the disease. The trend of the 
argument pursued in these pages will prepare the reader to 
approach the question of any curative measures from the 
social, economic, hygienic, and nutrition point of view. 
Tuberculosis is not a local but a constitutional disease, takin~ 
many years to develop in the body, and therefore we cannot 
place any reliance upon remedies such as tonics, drugs, 
injections, etc., to produce a fresh current of new blood in 
the system. But a well-balanced diet and adequate nutrition 
can renew life's vitality and recuperative powers of the coit­
sumptive, as witnessed in hundreds of instances in sanatorium 
patients. The tuberculin treatment has been recklessly used 
in India, both by general practitioners and unqualified men. 
'.Vhether because of a poor soil or the sensitive constitution 
of the Indians, its administration has caused the disease in 
so many cases to flare up and end fatally, that a word of 
caution is necessary against its use. It is not by trying to 
destroy infection, but by helping to build up man's vital 
powers, that we can hope to lay a sure and certain founda­
tion in the eradication of tuberculosis in the near future. 

Social Reforms.-In the first place, social reforms are 
urgently needed to raise the standard of health and efficiency 
of the people. The salvation of India depends upon Indians 
themselves, ·who should ·give a helping hand in breaking 
down those age-long customs that have kept India backward 
among the nations of the world. Such social customs as 
purdah (purdah has been abolished in Turkey and among 
Mohammedans in Russia), child marriage, and careless 
spitting can be combated more effectively by an enlightened 
conscience and public opinion, and the moral and spiritual 
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impulses of the people, than by legislative or any other 
measures. Other social questions, such as food reform, 
temperance reform, housing reform, education reform. such 
as reducing the number of school hours and the heavy curri­
culum of boys and girls, reform in raising the age of consent 
and the marriage system, are beyond our scope for discussion 
here, although they are all very necessary in raising India's 
efficiency, and should form a part of the programme of the 
general improvement of the people. 

Sanitary Measures, etc .. -Municipalities, City Corpora­
tions, Boards of Health have a great work to do in: 

:r. Giving attention to village sanitation, hygiene, the 
clearing of jungle, the provision of a pure water supply, the 
organization of conservancy. 

2. Replanning of old cities, opening up congested areas, 
providing open-air spaces, parks, and public gardens, some of 
which may be reserved for the use of purdah women. 

3· Open-air schools with playing-grounds for children, 
teaching of hygiene in schools. 

4· Controlling the building of new houses and seeing that 
they have a free access of fresh air and light in every part. 

5· Distribution of the population to the suburbs by 
cheap train and tram service, inspection of water and milk 
supply, etc. 

All these public health measures that aim at improving the 
general health and well-being of the people are efforts that 
are likely to reduce the incidence and mortality from 
tuberculosis. 

Sanatorium Measures.-There are at present about 
seventeen or eighteen homes and sanatoria distributed all 
over India for the treatment of tuberculosis. A State-aided 
sanatorium is at Bhowali, accommodating seventy-five beds 
for the United Provinces. There is one at Almora, one at 
Dharampore in Simla Hills, supported by a society in 
Bombay and receiving aid from the Panjab Government and 
the Patiala Durbar; one or two at Punchgani ; one at Karla, 
which is closed during five months in the year owing to 
heavy monsoon rains; one at 1\Iadanapalle, South India. The 
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Calcutta Medical Aid and Research Society has recently 
opened a sanatorium at Judabpore for Bengal. The ''Titer 
has opened a home for early cases at Pallavaram, about 
tweh·e miles from Madras, and is also arranging for one near 
Bangalore. Besides these institutions, there are special 
wards opened in various hospitals in India for the admission 
of consumptive patients. It is reckoned that there are not 
altogether more than soo beds in these institutions which 
are specially adapted for the open-air treatment of consump­
tion, and of these only about IO per cent. are available for 
the poor ... Not only are these sporadic efforts inadequate to 
meet the needs of Jig millions, they do not touch e\·en the 
fringe of the tuberculosis problem. To attack this protean 
disease successfully, a well-thought-out plan of campaign 
should be put into operation by the combined efforts of the 
Gm-ernment and the municipality of every big town. 

The Group System.-"\Vehavelong advocated the follow­
ing group scheme. Briefly speaking, every big city should 
ha.-e a combined system of a dispensary, a sanatorium a few 
miles from the city, a hill sanatorium, a marine sanatorium 
for children, and a garden colony. The dispensary would 
sen·e as an information bureau, a clearing house, and an 
out-patient department, from which suitable cases would be 
sent to the city sanatorium. Those patients who do not 
improve there, or require further treatment, would be sent 
to the hill sanatorium. The marine sanatorium is chiefly 
intended for the treatment of scrofulous or tuberculous 
children and of surgical tuberculosis. The garden colony 
would contain the sanatorium already spoken of, a hospital 
for advanced cases, and would sen-e the purpose among 
other things as an after-care institution for ex-patients who. 
if necessary, would be kept under further observation and be 
trained in some useful outdoor occupation, such as gardening, 
poultry-farming, weaving, etc. The colony or garden city 
would be laid out with spacious walks, wide ayenues, sanitary 
cottages with large gardens for ex-patients and their families, 
and for those threatene~ with tuberculosis. It ·would also 
contain an open-air school for children, a dairy farm, a 
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lecture hall, places of worship, etc.-in fact, it would be a 
self-contained ideal village embracing many activities, partly 
self-supporting and partly helped by the Government and 
the municipality. 

Economic Measures.-But though the social, sanitary, 
and sanatorium measures may help a great deal, they cannot 
solve the root problem of the prevention of tuberculosis. 
'\V e shall still be baling out water from the leaky ship. The 
fundamental basis of health and well-being is nutrition. 
Proper feeding plays no small part in raising the recuperative 
powers of the individual and protecting him from disease and 
infection. If lowered nutrition is the chief cause of tuber­
culosis, improving the standard of nutrition will be the most 
important means· of arresting and preventing the disease. 
Tuberculosis is ultimately an economic problem. Therefore 
the most urgent question one has to face is how to improve 
the economic condition of the people. 'Vith the low wages 
and high prices prevailing at the present day in India, one 
can see how it is beyond the resources of a large percentage 
of the people to obtain a well-balanced food to maintain 
health and efficiency. Lieut.-Colonel J. \V. Cornwall,144 

who worked out the question of Indian diets necessary to 
maintain health and vigour, found that a reasonably good 
diet could not be purchased for much less than I2 annas for 
3,000 calories, or about 23 rupees per month per head, and 
that though a man might provide himself with 3,000 calories 
for 6 annas, the food would be ill-balanced and in several 
respects a deficient diet. This means that a man, his wife, 
and two children mu~ spend 6g rupees on food alone (two 
children count as one adult), without taking into account 
such expenses as rent, fuel, light, clothing, and other 
necessaries. On the other hand, Rev. G. M. Leith, investi­
gating the conditions of the poor in Madras, on the same 
lines as Mr. Rowntree, of York, did in England, worked out 
that the bare minimum wage for a poor Indian is 3 annas 
per day, or g annas for a man and his wife and two children, 
or 17 rupees per month-a wage that can only provide an 
insufficient diet of too much carbohydrates (rice and few 
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vegetables), with little or no protein. If Dr. Cornwall's 
estimate is rather too high for people with ordinary means, 
Mr. Leith's is too low to maintain health. We cannot see 
how it is possible for a man in the position of a clerk to live 
on less than 6 annas a day, or I rupee a day for a family of 
husband, wife, and z children. We consider that a rupee a 
day is the minimum for food alone, and this does not include 
any other items of household expenditure. 

Increased Wages and Food Production.-Side by side 
with the increase of wages sufficient to enable the people to 
maintain a decent standard of health and nutrition, means 
should be taken to increase the production of food. As agri­
culture is the mainstay of 300 millions of Indians, any 
improvement in the agricultural and dairy industry in India 
would mean the production of better crops and more food 
and the cheapening of the necessaries of life. Hence the 
great importance of giving attention to the improvement of 
every branch of Indian agriculture and the condition of the 
ryot, such as : 

(a} Improving the seed and the soil, so as to obtain better 
and bigger crops. 

(b) Improving cattle-breeding and fodder for cattle, so as 
to increase the quality and quantity of milk .. Pure, fresh, 
and cheap milk is the greatest want in India. 

(c) Manuring the land to increase fertility and improving 
agricultural machinery. 

(d) Improving irrigation so as to be independent of seasons 
and rainfall. 

(e) Helping the farmer by finding* capital, by the Co­
operative Credit System, and by teaching scientific farming 
and better methods of agriculture. With the increase of 
population, the growing demands for agricultural products, 
and the exhaustion of the soil through the manure being 
used for fuel purposes, the average yield of wheat per acre 
has diminished and is the lowest in the world. According to 
Professor Ganguli, it is only I2 bushels, as compared with 
37 in Belgium, 32 in Great Britain and Germany, and 28 in 
Egypt. 
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(f) Reviving as far as possible the village life and its 
industries. 

In reviewing the different measures we have briefly 
sketched here, it is well to remember that the social, sanitary, 
and poverty conditions in India are so bad that we may not 
accomplish much in the way of eradicating tuberculosis 
during the present generation. The various sanatoria 
would do spadework, and be used more as educational 
centres than healing places for some time to come. The 
early diagnosis and treatment on the part of medical men 
would go to increase the number of arrested cases and the 
value of sanatorium treatment. The difficulties of the caste 
system and the conservative habits of the people may stand 
in the way of a general adoption of sanatoria in India as they 
exi$t in England or Europe. The Indians as a rule are not 
inclined to seek treatment in a sanatorium far away, and 
the very name of 'sanatorium ' may become a hindrance 
rather than a help. Hence the garden colonies or village 
settlements not far from a city, where a patient with early or 
suspected tuberculosis may go and hve with his family under 
ideal conditions, open up a special field of usefulness and 
hold out a great promise in the treatment and prevention of 
the disease. A rise in the wages sufficient to maintain a 
<iecent standard of nutrition, and agricultural prosperity, are 
important means to reduce poverty and improve the vitality 
of the people. 

Above all, attending to the health and nutrition of the 
children to-day would mean a stronger race and less tuber­
culosis in the coming generation. Therefore we would plead 
for the babies in arms who vainly suck the empty breasts of 
their half-starved mothers, for the boys and girls who go 
hungry and are partially deaf and blind from want of nourish­
ing food, for the child-wives who fade away because of the 
heavy burdens a callous society has imposed upon their frail 
bodies. These economic improvements, the sanitary and 
agricultural reforms, the opening of new industries, village 
colonies, children's welfare, etc., bring us face to face with 
large vital issues which involve the very existence of the 
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Indian people as a nation. India is at the parting of the 
ways. Which is it to be-her· going backward or forward, her 
degeneration or development ? May we hope that her present 
distress and suffering will be the means of evoking in her 
people a keen sense of sympathy and service, a new enthusiasm 
and courage to sweep away the apathy, the ignorance, and 
prejudice that have accumulated through centuries, and to 
institute measures for the social and economic regeneration 
which would increase the standard of health and well-being, 
and thus deal a death-blow to tuberculosis and all its associ­
ated evils. In this noble work the princes and the people, 
the municipalities and public bodies, the philanthropists and 
all well-wishers, should take a share in raising India from 
her present state. The Government will be required to do 
their part, and by patience and forbearance lead the people 
in the path of reform and efficiency. In conclusion, may I 
raise a word of warning against all panic legislation and 
violent propaganda by well-meaning but foolish enthusiasts, 
which would do immense harm to the cause of tuberculosis, 
as it has done in England and other countries. All hasty 
measures against the disease would create alarm and frighten 
the people, divide family and society, and bring unnecessary 
suffering to the consumptives who, from fear of boycott and 
ostracism, would suppress their disease till they are too far 
advanced to do any good, and thus defeat the very object 
we have in view-viz., the early detection and early treatment 
of the disease. Therefore, instead of filling'the country with 
anti-tuberculosis societies, we would strongly advocate the 
formation of leagues of health, or health associations (as are 
formed in England), in every part of India, which would be 
the means of educating the people in all matters of hygiene 
and sanitation, of fostering a desire for social service, and at 
the same time of enlightening them on social evils and habits 
that lead to tuberculosis. 
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PULMONARY TUBERCULOSIS 

ITS ETIOLOGY AND TREATMENT 

PART I 

CHAPTER I 

INTRODUCTION 

'The wisest, happiest of our kind are they 
That ever walk content with Nature's way! 

WORDSWORTH. 
' Go forth under the open sky 
And list to Nature's .teachings.' 

BRYANT. 

Tuberculosis from Ancient Times. 
TuBERCULOSIS is a universal disease, found in every part of 
the earth, in every race of man, and in every historical age. 
It was known by various names among all the ancient civi­
lized nati@ns. The earliest medical writings of the Greeks 
present an unmistakable picture of tuberculosis. References 
to its ravages are found in the cuneiform tablets among the 
remains of Babylon.1 It was known among the Egyptians 
many centuries before the Christian era. Bones of the 
Egyptians as seen in t_he museum of the Royal College of 
Surgeons, London, and skeletons of Egyptian mummies 
examined by Dr. Derry (300D-20oo B.c.) and Elliot Smith 
(Iooo B.c.) give evidence of the presence of tuberculous. 
disease in those remote times.2 Sir Armand Ruffer demon­
strated tubercle bacilli in tissues in mummies from the Herst 
collection at Cairo, belonging to the twentieth dynasty or 
so.8 Old Biblical allusions as early as 1:500 B.c. are now 
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understood to refer to tuberculosis. Mention is also made 
in the Talmud about the disease occurring among cattle.4 

Consumption is mentioned in Atreya Samhita, the oldest 
existing work (at least Iooo B.c. if not more) on Indian 
medicine. In the works of Charaka and Susruta, the 
Indian physicians of classical fame, we find a more or less 
detailed account of the disease, its complications, and treat­
ment of patients with animal food, ghee (clarified butter), and 
goat's milk.5 Hippocrates6 (460 B.c.) describes it as a febrile 
disease occurring mostly between the ages of eighteen and 
thirty-six, and as due to some constitutional defect which he 
called ' phthisical diathesis.' , Though he does not mention 
its being contagious, Socrates, his contemporary, and Aristotle 
believed in its communicability. Aretreus (250 B.c.), who in 
common with many ancient physicians associated it with 
emphysema, believed in the efficacy of sea air and sea 
voyages for its cure. Celsus, 300 years later, recommends a 
milk diet, a change of air, and a sea voyage from Italy to 
Egypt. Galen (A.D. 130 to 20I) follows Charaka and Susruta 
in advocating fresh goafs.milk with salt or honey, a residence 
in a warm climate and in the highland of Phrygia. 7 Pliny 
speaks of sea voyages as being a popular remedy for phthisis 
in his time. Rhazes describes several varieties of consumption~ 
and other Arabian physicians, like A vicenna and Serapion, 
follow the lines of Galen and his followers in treating the 
consumptive patients with ass's or goat's milk, and in addi­
tion give syrup of poppies to alleviate cough. After the 
Arabian period we pass over a space of many centuries when 
medieval medicine remained more or less dormant in Europe. 
Then came the Renaissance in countries bordering the Medi­
terranean, when medical knowledge revived chiefly in countries 
like Italy, France, and Spain, where exaggerated views con­
cerning the contagious character of consumption were given 
credence, and most stringent laws were enforced against the 
spread of the disease and its victims. In Spain a law of 
compulsory notification of phthisis by the doctors was passed 
in the reign of Philip V. (I700 to I724)· The Grand Duke 
of Tuscany8 passed a similar law in Florence, Italy, in I754• 
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in spite of the attitude of its College of Physicians, who did 
not agree with him as to the contagion of phthisis, and who 
sent a report to that effect when he asked that body to 
support his views. In :1782 King Ferdinand of Naples went 
further and passed severe edicts with regard to the isolation 
of consumptives and the disinfection of their premises and 
belongings. The physicians were fined 300 ducats for failing 
to report cases of phthisis, and were given ten years of 
banishment for the second offence. The unfortunate con­
sumptives were placed with or without their consent in 
hospitals for incurables, from which it is said that a great 
majority never escaped. What was the result? In Florence 
the laws, after being in vigorous force for thirty-nine years, 
had to be repealed by the Grand Duke Pietro Leopolda as 
being ' a cause of bitterness, dissatisfaction, and vexation.' 
The Neapolitan government continued the policy of repression 
till :r8og, when they began to doubt of its efficacy; the majority 
of the medical faculty when consulted by the health au­
thorities decided against contagion, and after :1848 the laws 
became unworkable and • sank into oblivion and decay.' Is 
there any evidence that these preventive measures had helped 
to reduce the death-rate of consumption? Dr. A. L. Pierson,9 
visiting a Neapolitan hospital in 1834, observed that some of 
the best informed Neapolitan physicians estimated the deaths 
from consumption at one-fourth of the whole mortality. Drs. 
Spattuzzi and Soma,10 after making a complete investigation 
of mortuary returns of Naples about x:86o, found that one­
sixth of all the deaths was due to consumption, while in 
:r863 Dr. de Renzi,u. th~ historian of Italian medicine, mar­
velled greatly that the city of Naples should be as liable to 
consumption as either London or Paris. 

Such extreme views of the contagious character of phthisis, 
so prevalent on the Continent in the eighteenth and which 
died down in the nineteenth century, found no support in 
England. As early as the seventeenth century Richard 
Morton (:r68g), the author of Phthisiologia, a work which was 
in great repute for a hundred years both at home and abroad, 
attributed consumption to some derangement in the blood. 
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Sibbald,I2 writing about the frequency of the disease among 
the Scots peasantry in the seventeenth century, connected it 
with bad food, strong drink, and excessive toil. The English 
physicians in the early nineteenth century attached great 
importance to diathesis and morbid constitution as pre­
disposing to tuberculosis. Dr. Benjamin Rush (x8o8) and 
Sir Thomas "'atson13 (x836) did not believe in contagion. 
Hughes Bennett,14 the introducer of the cod-liver oil treat­
ment, strongly held that tubercle was the result of errors of 
nutrition, while \:Valshe attributed it to failure of digestion 
and chyle formation. In r867 Dr. William Budd expressed 
the view that tubercle was a true zymotic disease, and seven 
years later Hermann Weber read a paper before the Clinical 
Society 'On the Communicability of Consumption from H us­
band and Wife.' The opinion held by the medical profession 
could be roughly gauged, as when in x883 the British Medical 
Association, through the Collective Investigation Committee, 
sent out to its members a series of questions as to whether 
consumption was contagious; out of 1,178 replies, 778 were 
given in the negative, and only 26I were affirmative, 
while 39 were doubtful. Even Laennec, the inventor of the 
stethoscope, concluded from his past experience that tuber­
culosis was not usually contagious. Flint,16 as late as I873, 
says : ' The doctrine of the contagiousness of the disease has 
now as hitherto its advocates, but the general belief of the 
profession is in its non-communicability.' 

Returning to the Continent, Rokitansky, from a vast 
experience, formulated the law of the phthisical habitus-a 
small heart in a long, narrow chest, dyscrasia of the blood 
favouring pleuritic and other exudates, a delicate structure of 
the arterial walls and of the skin. Then came Virchow, who 
founded the modern cellular pathology in direct antagonism 
to humoral pathology and blood dyscrasia of the ancients. 
Ville min in France, Cohnheim and Klebs in Germany, made 
experiments on rabbits and guinea-pigs to prove the com­
municability of tuberculosis from one animal to another, and 
threw out suggestions of a virus from without as the cause of 
tubercle. While the professional views were swaying between 
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constitution and contagion, Robert Koch, in March, :r882, 
announced at the Berlin Physiological Society his discovery 
of a bacillus in human and bovine tubercles, which seemed to 
confirm the views of infection held before in doubt. Under 
the spell of the brilliant work of Koch and the French school 
various remedies to destroy infection were set on foot all 
over the civilized world, and bacteriology opened up a vast 
field of experimental research to prove the microbe origin of 
disease. 

The Prevalence of Tuberculosis at the Present Day. 
At the present day tuberculosis is widely di~tributed in every 

part of the earth, in every race and climate, among the rich 
and poor, the old and young, male and female, and man and 
animal. It prevails in all civilized lands, in all the capitals 
and chief cities of Europe, of Asia, Africa, America and 
Canada, Australia and New Zealand. In Europe it is 
reckoned that almost every human being is affected with 
tuberculosis at some part of his life. It is most fatal of all 
infectious diseases. and is responsible for about a seventh of 
the world's total mortality. More than half its victims fall 
in the very height of manhood and womanhood. Once 
called the White Plague, from its being chiefly found 
among the white races, it has spread among almost all the 
dark inhabitants of the world, and has well-nigh decimated 
some of the primitive races by its ravages. It is widely 
prevalent in India, Burma and Ceylon, Japan and China, in 
the Vvest India Islands, in the coast districts of Mexico, 
Chili, Peru, Ecuador, among the North American Indians, 
the native races of the Southern Pacific, among Alaskans, 
negroes in the United States, in the French colonies, in 
Algeria, (formerly) German South. \Vest Africa, Eas(Africa, 
Gold Coast, Melanesia, Philippine Islands, Egypt,~Syria, and 
Palestine. (Fishberg: • Tuberculosis and Immunity,' New 
YorkAfedical]ournal, September I2, :rg:r4). Unknown a few 
years ago, it is now found in countries like Persia, Greenland, 
and Lapland. Though the disease is said to be free in great 
mountain ·ranges and elevated table lands, it: is now found 
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on high elevations like the Rocky Mountains, Le Plaz in 
Mexico (n,ooo feet), Highlands of Switzerland, Alpine 
resorts, Beluchistan, and Kashmir and Nepaul in the 
Himalaya range. It is just as serious among the Esquimaux 
and the Laplanders as among the negroes of the Congo 
State, or the Kanakas of the New Hebrides. In fact, so 
wide and general is its distribution that no race or country 
is free from its devastation or possesses any natural immunity 
against the disease. Its trail is seen in every part of the 
habitable globe, in almost every child living under civilized 
conditions, and in every organ and structure of the body. 
No wonder so universal a disease involving the lives of 
millions of people has commanded the serious attention of 
both the medical profession and the general public. Two 
general observations may be summed up at this ·preliminary 
stage : (a) Tuberculosis is intimately connected with civil­
ized life. Plants growing in their natural soil, such as 
the potato, wheat, and the vine, are free from disease, but 
when brought under cultivation they become subject to it. 
The cattle on the mountains and in the fields, the wild beasts 
in the forests, are free from tuberculosis; but bring them into 
houses, coop them in stalls and boxes, confine them in 
menageries, they die wholesale of consumption. So with 
primitive man. As long as he lived a free nomadic life he 
was more or less free from disease ; but as soon as he began 
to put on clothes and build houses he stepped into a new 
environment. Clothes made the skin sensitive to external 
influences, and thus man was deprived of Nature's protec­
tion. If tropical diseases be the outcome of flies and insects 
loaded with bacterial and protozoal organisms, it is easy to 
understand that the skin, which is Nature's first defence, 
when softened by clothing, has opened the door to disease. 
The very life under civilized conditions deprived him of the 
immunity he enjoyed while he lived in the open air. (b) 
Tuberculosis is a product of our social and economic condi­
tions. Disease is simply an expression of man's failure to 
adapt himself to a new environment. The progressive 
changes in the evolution of man, from pastoral and agricul-
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tural to commercial and industrial life, were marked by an 
mcrease of wealth and comfort on the one hand and an 
increase of responsibilities and cares on the other; as 
civilized man further extended his conquests and widened 
his sphere of commercial enterprise into other countries, 
great upheavals took place in his physical and moral environ­
ment for which he was not prepared. It is this failure to 
meet new conditions and adapt himself to successive changes 
that has brought about social and economic evils which have 
accumulated with each generation. In his pursuit of wealth 
and pleasure, ease and comfort, man has departed further 
and further from Nature and natural modes of living. 
Towns have attracted the country people, and factories have 
become filled with men, women, and children. The cultiva­
tion of the land has been more and more abandoned; towns 
have become overcrowded. Competition has followed on 
the heels of commerce, and with it poverty and alcoholism. 
Factory life has turned men and women into machines, and 
has broken up the family through its members having to 
work late and long to obtain often a bare livelihood, and 
industrial diseases have increased in number and variety. 
Thus the empire has grown at the expense of the health of 
the people, and civilization has become hopelessly mixed up 
with poverty and wealth, struggle and competition, slums 
and overcrowding, drink and degeneration.l'' 

The Problems that Confront Us.-This brings us to the 
consideration of the vast and complex problems that 
surround any enquiry as to the incidence, the treatment and 
prevention of tuberculosis. It is interesting to find that 
man at a certain stage of his evolution, wheri confronted 
with the mysteries connected with the origin of life and 
disease, has come to develop the doctrine of spontaneous 
generation and then of the germ theory of dis~ase and of 
contagion. These evolutionary ideas can be dimly traced in 
the philosophies of India, Greece, and Rome, down to the 
Arabian period and the l\liddle Ages. The speculations of 
the past ages crystallized later on into systems of thought 
which were replaced in time by science in the nineteenth 



8 PULMONARY TUBERCULOSIS 

century. With the growth of experimental research evolved 
the idea of specificity in the causation of disease. It is for 
us to examine how far experimental knowledge can be 
applied to elucidate the vital processes carried on in the 
human body, and how far disease can be interpreted in 
terms of micro-organisms. If medicine in the past has been 
influenced by the authority of the philosophers, we are no 
less dominated by the dogmas of the experimentalists. 
The gross mysticism that governed medicine in the early 
Christian era and before has been replaced by the rank 
materialism of the present day. If speculative systems 
vitiated the results of clinical observations of the Ancients, 
are we not equally in danger of being biassed by our 
scientific research and specialism which may have no eye 
beyond sense and reason, and no place for intuitions of the 
mind and the inner vision of the spirit? Be this as it may, 
we consider that the theory of infection is a phase in the 
evolution of ideas that may be replaced by something 
broader-based when seen by the light of a wider knowledge. 
More than a generation has passed away since Koch made 
his epoch-making discovery. The measures taken against 
the contagion of tuberculosis have not produced ,such a 
reduction in its morbidity. as his followers had expected. 
We are now beginning to see that the foundations of tuber­
culosis lie deeper than the presence of tubercle bacilli, and 
that if man is ultimately a spiritual being, the mental, moral 
and spiritual factors have an important bearing in the causa­
tion and the cure of the disease; Side by side with its 
parasitic origin, the problems of tuberculosis are seen largely 
involved in the social, economic, and industrial life of the 
people, and in this enlarged outlook social reconstruction 
has become the dor:ninaht idea in the beginning of the 
twentieth century. Besides, the improved well-being of 
the people, which has, brought about a large reduction in 
the consum-ption mortality, has helped to shift the interest 
from specificity to social environment in the campaign 
against the disease. Now that the great European War has 
come to an end and the civilized wovld intends to carry out 
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a better social order, it will find that the open-air move­
ment has already prepared the ground for a constructive 
programme. For it has been the pioneer movement in 
showing the folly of crowded towns and congested cities, 
and the importance of God's fresh air and the open country, 
in building up a healthy and vigorous life. 

To Sum up our Contention.-Life is one. Mankind is 
one. ~Hero-organisms are the product of environment. 
Disease is ·interrelated in the defective or the altered state 
of the blood, hence diseased conditions are within us and 
not outside. We carry within us the potentialities for good 
or evil. LiCe is manifested by resistance. The object of 
the open-air treatment is to renew and strengthen all the 
vital forces of the body. Behind microbes there lie ten 
thousand activities of the endocrine glands and metabolism, 
and behind these again lie the operations of the mind and 
the spirit which man can control. When the mind is girt 
with peace there is harmony, equilibrium, stability within. 
This is why the Great Physician healed disease by bringing 
peace within. The civilized man has lost this secret of 
health. The multiplicity of his duties and responsibilities 
have filled him with care and anxiety which have disturbed 
his calm and peace of mind so necessary for the healthy 
functioning of every organ of his body. The open-air 
treatment has taught this precious lesson, that it is only by 
going back from the bustle and excitement of the city life 
to the calm communion with Nature that man can regain 
his lost peace and health. 

There are two ways of curing the evils of tuberculosis. 
As I write, it is spring-time. I see the old withered leaves 
of the beech in front of my study window are still clinging 
tenaciously to the old tree. \Vhile the driving rain and 
wind and snow of the past winter have failed to strip them 
from the branches, the sap is slowly rising, and the young 
shoots which are bursting into life are quietly displacing 
the brown leaves in a hundred places till the tree stands 
dressed in living green. So the evils of tuberculosis will 
not be cured by injection treatment or by any violent efforts 



IO PULMONARY TUBERCULOSIS 

to destroy infection, but by the gentle flow of life and vital 
energy surging through the weakened frame of the patient 
when he is brought under the open-air treatment where the 
influence of fresh air and country life and of rest of body 
and mind ensures the arrest of the disease. Tuberculosis is 
mainly the expression of hunger-for clean air, clean food, 
clean surroundings, and clean mind. And only on these 
four corner-stones can a palace of health be built for 
suffering humanity for the cure and prevention of tuber­
culosis-yea, for all disease. 
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CHAPTER II 

THE ETIOLOGICAL SURVEY OF TUBERCULOSIS 

'Physicians consider that when the cause of a disease has been dis­
covered they have also discovered its cure.'-CICERO. 

'In this world there are so few voices and so many echoes.'-GOETHE. 

THE writer has been actively engaged in open-air sanatorium 
work ever since I8gg. Looking down the long vista of 
twenty-two years one gets an insight into the various 
problems of tuberculosis which have presented themselves 
from time to time. The physician working in an open-air 
institution has this unique advantage: his daily fight with 
tuberculosis brings him into living contact with every phase 
of the disease. The worker in the pathological laboratory 
who deals mostly with dead material and that far away from 
the arena of the disease, the specialist in the consulting-room 
who sees the patient away from his surroundings, have not 
the opportunity to follow up every case of tuberculosis or to 
examine its various phases of development in the same 
patient and at different times. But the sanatorium physician 
who keeps the patient under his observation day by day, 
week by week, and month by month, has abundant oppor­
tunities to study the disease at first hand at every stage 
from beginning to end and to put every theory and every 
remedy to practical test, hence his experience is invaluable. 
Mere coming daily into contact with patients is not enough. 
A wide philosophic outlook, a sympathetic interest in his 
charge, a keen intuition born of long observation and experi­
ence, an aptitude for appraising the values of various ex­
perimental and clinical factors- these qualifications are 
necessary to complete the value of sanatorium work. 

Though a vast amount of literature has been written on 
tuberculosis, and a large army of workers is engaged in the 
field of research in almost every part of the world, we cannot 
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say our knowledge of the disease is in any way complete. 
Many problems connected with tuberculosis still remain 
obscure, and are waiting to be solved. What is tuberculosis? 
How far is it an infectious, hereditary, or constitutional 
disease? How does the tubercle bacillus enter the human 
or animal organism? How far is its presence in the body 
an indication of disease? What is the histogenesis of 
tubercle? Why should the disease exhibit such a variation 
in different persons? Can any reliance be placed in the 
treatment by injections and vaccines? Does one attack of 
tuberculosis confer immunity to a person? Has a child 
favourable or unfavourable prognosis for having been born 
of tuberculous parents ? Does tuberculosis in a child confer 
immunity when it reaches the adult or old age ? What is 
immunity, and how is it produced? Can resistance be 
raised by exposure to tuberculosis? Is a race better or 
worse for being afflicted with tuberculosis? To these and 
many similar questions we cannot honestly give a definite 
or satisfactory answer for the present. The more closely 
we examine these questions the more we are confronted 
with a diversity of expert opinion concerning every one of 
them. While some regard tuberculosis as an infectious 
disease, others believe it to be the product of social and 
economic conditions that prevail under civilization. Thus 
we are brought face to face with the views of two opposite 
schools. The old or contagious school, fortified by the 
teaching of pathology and bacteriology, believes that tuber­
culosis is a specific disease caused by the implantation of 
tubercle bacillus. The_ new or constitutional school, moving 
with the spirit of the times and strengthened by the recent 
advance of such sciences as biology, higher physiology, bio­
chemistry, epidemiology, 'psychology, sociology, and econo­
mics, affirms that man's environment and his social condition 
form the chief factor in the causation of tuberculosis. The 
one believes that the morbific agent is introduced from 
without, and the other as caused by constitutional disturb­
ance produced from within. 

The arguments of both the schools will be presented in 
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the next few chapters, meanwhile the writer's long experience 
in sanatorium work has led him to arrive at the following 
conclusions : 

1. The germ theory of tuberculosis has not satisfactorily 
explained all the problems of the disease. The presence of 
tubercle bacillus is not a decisive factor in the development 
of tuberculous processes. 

2. We have made too much of microbes and too little of 
man in the causation of tuberculosis, which more truly lies 
within the body than outside. There is no valid proof that 
the widespread prevalence of the disease is brought about in 
the majority of cases by its contagious character. 

3· Tuberculosis is a disease of civilization, of vicious social 
and economic environment, of poor and deranged nutrition 
-in fact it is a deficiency disease affecting the body 
metabolism, the condition of the blood, and the vitality of 
the system. 

4- Morbid processes produced in the body by impaired 
nutrition and metabolism favour the development of patho­
genic organisms which therefore follow and do not make 
pathological conditions. It is man that through his environ­
ment speaks the last word in the causation, the continuation, 
and the cure of tuberculosis. 

5· Tuberculosis is not a definite entity. It is a blood 
dyscrasia, a deranged metabolic process which at first is 
physiological and temporary, and easily cured by Nature, 
but which if allowed to persist beco.mes pathological when it 
manifests clinical symptoms. 

6. The only sure way of arresting or eradicating the 
disease lies in bringing about a radical improvement in the 
social, economic, and industrial welfare of the people. No 
remedy that does not alter their living conditions can hope 
to cure or prevent the disease. 

The crux of the whole problem of tuberculosis falls upon 
the question of its etiology. The two schools above referred 
to-the specific and the social school, the seed and the soil 
school-differ absolutely in the causation of the disease. The 
one believes that tuberculosis is primarily an infectious 
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disease caused by the conveyance of tubercle bacilli from one 
person to another through the atmosphere or tuberculous 
food, and the only way to eradicate the disease is by destroy­
ing the sources and channels of microbe dissemination. The 
other maintains that it is mainly a disorder of nutrition, a 
diathesis brought about by poverty, worry, and bad hygienic 
conditions of civilization, and the only right way to deal 
with the disease is by improving the social and economic 
conditions of the people. Between the contagionists and 
constitutionalists there is a large body of moderates who 
believe that tubercle bacilli get implanted in a soil already 
weakened by poor and insanitary conditions. The attitude 
of the moderates, though plausible, is a camouflage, and 
tends to confuse the real issue. Either tuberculosis is a 
disease caused from beginning to end by tubercle bacillus, or 
it is pre-eminently a constitutional disease. According to 
the former view the seed makes the soil, the constitutional 
diathesis is the result of bacterial infection, while according 
to the latter the strumous or scrofulous diathesis is a primary 
condition which, instead of being caused by the toxin of 
tubercle bacilli, is the result of bad living and poor nutrition. 
These two etiological factors call forth two divergent ways 
of treatment. 

The first would aim in destroying infection by notification, 
isolation, segregation, and injection. The second would 
concentrate all efforts in strengthening the constitution and 
increasing the vital powers of the patient. Much of the con­
fusion, the uncertainty, and the vacillation that exist at the 
present time in the fight against tuberculosis is due to the 
profession in not having a clear conviction as to the etiology 
of the disease and in trying to do homage to both the specific 
and the social cause at the same time. We must decide 
whether tuberculosis is an infectious or social disease. \V e 
cannot have it both ways. If it be an infectious disease 
every measure of inoculation, injection, and antiseptic treat­
ment would be both essential and successful. But while 
believing in contagion we cannot consistently swing round 
and attack poverty, alcohol, bad housing, low wages, and 
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other social evils. So we come hack to the main enquiry­
Is tuberculosis primarily an infectious or insufficiency disease ? 
Is it due to contagion or constitutional disturbance, to bac­
terial infection, or to some biochemical deficiency in the 
blood and tissues? A correct understanding or knowledge of 
the cause of tuberculosis is absolutely necessary for success­
ful treatment and prevention. It is time, therefore, that.we 
lay aside every bias and prejudice and set out to explore 
every avenue in the light of present knowledge, and make a 
searching investigation of all the factors that lie behind this 
great plague which claims its victims by millions all over the 
world. The tendency of the present day is simply to echo 
the catch-phrases, the old shibboleths, the worn-out opinions 
of others. We need fearless voices who, unmoved by current 
tradition and thought, would think and seek for themselves 
the truth, and having found it would proclaim it fearlessly at 
any cost or sacrifice. · 
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CHAPTER III ' 

THE GERM THEORY OF TUBERCULOSIS 

THE germ theory of tuberculosis claims our attention first. 
How does the tubercle bacillus enter the body? Pathologists 
are not agreed as. to the chief mode of infection. For many 
years pulmonary tuberculosis was believed to be caused by 
the inhalation of tubercle bacilli. Koch, and after him 
Cornet, Flligge, and many others, maintained the inhalation 
theory. Koch went so far as to believe that tuberculosis of 
intestinal origin, even in children, was rare. But Von Behr­
ing, Chauveau, Nocard, believed in -the intestinal origin, 
and Calmette.1 Guerin in France, Whitla, Syinmers 2 in this 
country, proved by experiments that the digestive tract was 
the commonest source of pulmonary infection. Theodore 
\Villiams and, more recently, Sir Thomas Oliver,3 also 
maintained these views. Now the pendulum seems to be 
swinging back to the inhalation theory which is supported 
by many authorities, including McFadyean, Cobbett, 
Griffith, etc. Not only the question -of the relative import­
ance of the respiratory and intestinal routes of entry still 
remains unsettled, but a further confusion is caused by the 
fact that what is inhaled may be swallowed, and what is 
swallowed by experimented animals may be regurgitated 
and inhaled into the trachea and the lungs. 

While Cornet and Flugge believed in the inhalation 
theory, the former, with Koch, after making experiments 
in guinea-pigs, demonstrated that pulverized tuberculous 
sputum was the chief source of infection. Flugge, however, 
denied this, and, after also making exp~rim{mts in guinea­
pigs, came to the conclusion that the majority of cases of 
infection occurred in the act of sneezing and coughing. 
Leaving this controversy to be settled by the followers of 
these two savants, we may say with Chapin 4 that we are 
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not warranted in assuming that either Cornet's dust or 
Fliigge's droplets under natural conditions is the chief mode 
of infection. As Cumming says (Journ. A mer. !fed. Associa­
ti01t, April 17, rg2o), our efforts to 'control the disease by the 
restriction of spitting and coughing have not given results 
that inspire a high degree of confidence, while when 
specimens of air-dust were obtained by drawing air through 
water by means of a suction pump and the deposits were 
injected into guinea pigs, only one injected animal died, but 
not from tuberculosis. Romer,5 a careful worker in the field 
of tuberculosis, after weighing all the evidence for both 
inhalation and intestinal theories, sun1s up by saying that 
none of the given chaimels of entry of tubercle bacilli is 
alone sufficient to solve ·adequately all the complicated 
problems of tuberculosis,- and that there is some mode of 
transmission of the disease with which we are not 'yet 
acquainted. If we cannot· satisfactorily answer su~h a 
simple question as how the h.lngs are infected or how infection 
take's place, can we logically 'presume the presence of 
infection at all in the majority of cases? What is infection ? 
How loosely and indiscriminately the terms • infection' and 
• contagion ' are used in connection with tuberculosis. They 
cannot be synonymous with· • invasion' or • contamination/ 
for it is well known that even pathogenic organisms may 
invade the tissues without necessarily producing disease. 
Inman 6 truly says that the mere·recovery of micro-organisms 
does not necessarily denote that it is an affecting agent, nor 
is the part they play ·to be established even when their 
virulence is proved by inoculation. The mere presence of 
a micro-organism in connection with a disease does not 
prove that it is the cause ·of that disease. 

Congenital Infection.-Is the child infected through the 
mother? Prenatal infection is so rare that it can be con­
sidered a negligible factor. The possibility of infection 
through the egg has been proved experimentally, but, as 
Cobbett' observes, this is a different thing from showing 
this mode of infection occurs under natural conditions. 
Post-mortem records do not support the view that congenital 

2 
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tuberculosis is common. It is recognized that tuberculosis 
is seldom seen in the calf. Auche and Chambrelant,8 after 
a careful investigation, concluded that transmission from 
mother to fretus through the placenta is rarely observed. 
Naegeli and Ungermann ('Causes of Tuberculosis,' by 
Cobbett) found no tuberculosis in newborn infants. The 
evidence of tuberculosis grows six months after the child is 
born. Clinically there is no evidence that tubercle bacilli 
enter the fretus through a tuberculous mother. Since there 
is a decided history of heredity in so many cases of con­
sumption, it follows that what is inherited is a constitutional 
weakness, a vulnerability of tissue rather than bacterial 
infection from the mother. 

Conjugal Infection.-There is no evidence, at least in 
the majority of cases, that living with tuberculous husbands 
brings about a greater incidence and mortality among their 
wives, or vice versa. In fact, we have to face this anomaly, 
that while there is a high death-rate from consumption 
a.mong Sheffield grinders and the tin-miners of Cornwall, 
there is a correspondingly low death-rate among their wives 
and children.9 The statistical figures brought forward from 
time to time to prove conjugal infectipn ·are neither con­
clusive nor convincing. All suc_h statistics ignore the 
possibilities of chance association and the difficulties of 
tracing and diagnosing early cases. Mere presence of tuber­
culosis among married people, or among those living under 
the same roof, no more proves that one has infected the 
other than cases of gout, rheumatism, or toothache, occurring 
among members of the same family or in the same house, 
prove they are infectious. The universal prevalence of 
tuberculosis among civilized countries and its commence­
ment in childhood render worthless all statistical conclusions 
that bear upon conjugal infection. For, if practically every 
civilized being is tuberculous, a very large number of cases 
of the disease must occur among husbands and wives 
independent of any infection, and if tuberculosis begins in 
early childhood, no one can say when and how infection 
took _place. Before we can form an opinion_ as to whether 
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marital relationship influences the occurrence of tuberculosis, 
we must prove that its observed frequency is greater than 
the expected frequency. 

Fishberg, 10 writing from an experience of hundreds of 
poor consumptives in New York, finds that the disease in 
both husband and wife is exceedingly rare. Pearson u. 

uses the rarity of marital infection as an argument against 
the infectiveness of phthisis. He and Elderton point out 
that in tuberculous diathesis there is a great deal qf assorta­
tive mating in the marriage of persons of a like constitution. 
They further state that those who dogmatically assert that 
the association of tuberculous husband and wife beyond the 
random proportions can only be due to the influence of 
infection must be prepared to admit that insanity in 
possibly a more marked degree than tuberculosis is trans­
missible between husband and wife. After a careful and 
exhaustive study of the question, Dr. Charles Goring 12 

came to the conclusion that 'the correlation of infection of 
tubercular disease from association in marriage is both 
negative and insignificant-that is to say, healthy indi­
viduals are not, upon the evidence of our data, infected by 
marriage with tubercular mates.' In our twenty-two years 
of sanatorium records we cannot find that even in one-half 
per cent. of cases the husband or wife infected the other. In 
the author's book on 'Pulmonary Tuberculosis • (:rg:ro) he 
gives three remarkable cases of working men's wives who 
nursed their consumptive husbands all through their fatal 
illness, but who, nevertheless, did not contract the disease. 
Many such cases of negative evidence have since multiplied. 

Contact Infection.-Of late there has been a great cry 
about the spread of tuberculosis by contact infection, and 
about the necessity of close observation and examination of 
suspect cases in the same family. \Vhen we look into the 
question impartially, we find that in the majority of cases 
there is no more proof of contact infection than there is in 
conjugal infection. True, cases have been reported where 
direct infection seems possible among poor families living in 
the same room as the consumptive in an advanced stage whose 
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expectoration has been allowed to -dry and ·be scattered about 
the_ place under the most unhygienic ~onditions. Against 
this must be laid the observation of Haldane, that the wives 
and· children of phthisical tin-miners never seem to be 
affected with the disease although occupying the same room 
as the affected men who never go to a hospital, hut sit at 
home and expectorate sputum loaded with tubercle bacilli. 
Barwise noted the same thing among gritstone workers in 
Derbysh~re, and Collis· among stone-masons.13 All ·these 
facts seem to show that, in spite of a terrible incentive to 
contagion, people escape contracting tuberculosis, either 
because tubercle bacilli in these cases are incapable of pro­
ducing tuberculosis, or that the soil is stronger and more 
resistant than the seed. Again, as Krause14 says, the wide:. 
spread tuberculization of the human being during the first 
few years of life seems to ·weigh decisively agains~ the opinion 
that intimate contact with open cases of consumption is the 
common method of infection:- There is no doul?t·thaJ: social 
aRd economic causes play a large part in the· inciden_ce o,f 
tuberculosis among the poor in lodging and ten·ement houses 
who are brought together by stress of poverty and unem­
ployment. The writer, while working·in North London, often 
found that in seasons of unemployment and distress the 
working-class families had to seek smaller accommodation. 
and move from three-roomed to two, and from- two to one­
roomed house, owing to sheer inability to meet the former 
rent and other household expenses. So that if there is a 
greater incidence of tuberculosis among the one-roomed 
than the two or three-roomed house, it is more likely not 
due to greater contact as believed in some quarters, but that 
one-roomed habitation indicates a greater poverty than the 
two-roomed, and greater poverty in the two than the three­
roomed house. That conditions of poverty have a direct 
bearing on the incidence of tuberculosis js ably brought out 
by Dr. Sandilands,16 Medical Officer of Health for Kensing· 
ton, who discusses the problem of house infection from noti­
fication of phthisis between rgro to I9I3, where with equal 
population in the north and the south of the district the 
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deaths from phthisis were three times as numerous, and the 
number of notifications more than four times as numerous 
ip the north where there is greater poverty and greater 
congestion than in the south. When successive· occupants 
develop consumption, it is more likely due to their· ·being 
subjected to similar environment, as damp and ill-ventilated 
houses, poverty, want, poor nutrition, etc. Dr. Sandilands 
sums up his enquiry by saying that 'the figures and facts 
advanced, and sometimes accepted as proof of house infec­
tion, do not in themselves prove anything of the kind. They 
are worthless because they are prepared without regard to 
the possibilities of chance association, and in some instances 
more worthless still because they ignore the fundamental 
point of the date of onset of the disease. And so houses are 
put forward as the cause of phthisis in lodgers who have 
come there moribund for a few months on their way to the 
infirmary! That house infection is possible in a small 
number of cases may be proved, but a great number of 
multiple instances occurring· in the same family or in the 
same house are more likely due to chance association, as in 
the case of the married couple, to being subject to similar 
conditions of environment-social, economic, hygienic, etc:---'­
and not the least to hereditary influence. Pearson and 
Goring have suggested that the heredity figure for phthisis 
is definite and fairly high, and that children· brought up 
under the same roof, living in the same environment of 
poverty, bad hygiene, are likely to develop conditions that 
predispose them alike to tuberculosis. Sir Hugh Beevor, in 
a paper on • Rural Phthisis and Insignificance of Case-to: 
case Infection,' published a table showing sim.ilar phthisis 
death-rates in each decade for three decades, I861-7o, 1871.:. 
So, x88x-go per ro,ooo living at ages 25-45 in eighteen 
Norfolk rural sanitary districts. These figures indicate a 
constancy in rural phthisis. How can we account, asks 
Beevor, for a family likeness so remarkable f-or that local 
constancy which is so regular :t and adds : • This uniformity 
in the history of rural phthisis strikes me as most cogent 
evidence of the insignificance of case-to-case infecticm; the 
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rates are far too regular for so variable a factor to be the 
determining factor.' 

Aerial Infection.-The time-honoured view that the air is 
the chief vehicle for the conveyance of infectious diseases is 
not generally accepted at the present day. Only a few years 
ago yellow fever and malaria were regarded as typical air­
borne disease. Enteric fever, diarrhrea, dysentery, and even 
typhus and plague were believed to be due to atmospheric 
contamination by sewer gas, or to bacteria given off freely 
from the freces, or to exhalations from breath. Pasteur's 
theory of putrefaction caused by floating particles in the air> 
and Lister's carbolic spray to keep aseptic the atmosphere of 
the operation-room, lent support to the theory of aerogenic 
infection. Years ago Tyndall demonstrated that expired air 
is sterile. Pathogenic organisms have never been found 
living in the atmosphere.- Careful research has shown that 
the air exhaled by consumptives during ordinary -quiet 
breathing is free from tubercle bacilli. Winslow and Robin­
son, after making experiments to determine the extent of 
general air-infection in a room by droplet infection, conclude 
that there is 'no basis for a belief that tuberculosis or any 
other disease is contracted to an appreciable extent through 
the inspired air,' and that their conclu""sions are 'in harmony 
with the conviction now generally gaining ground that aerial 
infection is a. minor factor in the spread of zymotic disease.'16 

Thompson and Price,17 after treating together certain zymotic 
diseases in the ordinary wards of a hospital, came to the 
conclusion that scarlet fever, diphtheria, german measles, and 
mumps were not air-borne. Typhoid, cholera, and dysentery 
are treated in general hospitals without danger of extension 
to other patients. More striking than the observations of 
Thompson and Price are the results obtained at the Liver­
pool Fazakerley Hospital,l8 where infectious cases, such as 
scarlet fever, diphtheria, chicken pox, whooping cough, ery· 
sipelas, measles, tuberculosis, mumps, were treated together 
with non-infectious cases, and no steps taken to disinfect the 
nose, throat, or skin by such measures as swabbing, syrin­
ging, or spraying the patients, and ) et not one of the non-
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infectious cases became infected. These results confirm the 
experiments of Bournville, Richard, and notably Grancher 
and Roux,18 of the Enfantes- Malades, who conclude that 
infection is by contact and preventable, that aerial trans­
mission is non-existent. Even with regard to smallpox 
Collie thought that aerial transmission was a fallacy and 
that it was due to contact infection. Surgeons operate with 
success even in the unhygienic atmosphere of a tenement. 
\Vright's brilliant researches in the study of the physiological 
processes existing in wounds, and his reliance on the natural 
defences of the body in place of antiseptics, show what a 
long way we have travelled from Lister. 

Experience of Consumptive Hospitals and Sanatoria.­
If pulmonary tuberculosis were a contagious disease, con­
sumptive hospitals and sanatoria would be hotbeds of infec­
tion, and there would be evidence of the physicians, nurses, 
and others engaged in them being infected by the disease. 
But what is the clinical experience? There is a remarkable 
history of immunity from consumption among the s~aff of 
sanatoria and consumptive hospitals both in America and 
Europe. At Falkenstein, during ten years, 225 non-tuber­
culous friends accompanying patients have stayed at the 
sanatorium-many have stayed for six months-and no case 
of infection has been observed. In America, Trudeau19 says 
that at Saranac Lake Sanatorium no nurse, attendant, or 
servant has ever contracted consumption. C. Theodore 
\Villiams, 20 from statistics taken from the Brompton Hos­
pital for Consumption, London, down to the year xgog, 
showed that long before the discovery of the tubercle bacillus, 
and before any precautions were taken to prevent the trans­
mission of the disease, no case of infection occurred among the 
hospital staff, numbering several hundred, not a few of whom 
lived in the hospital for a number of years continuously. 
Similar statistics are available for hospitals in France and 
Germany. Saugmann,21 after collating data from many 
sanatoria in various countries, comes to the conclusion that 
tuberculosis is extremely rare among those who are engaged 
among consumptives. Speaking from our own experience, 
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we have examined samples of air from the rooms and chalets 
of our patients, and the result has always been negative. 
Among those employed in our sanatoria during the last; 
twenty-two years-medical men, matrons; nur-ses, attendants 
who have P,aily come int~ contact_with the patients-there is 
no proof that even a single one. has been infected by such 
contact. So that there is no evidence that workers in con­
sumptive hospitals 'or sanatoria contract the disease a,s a 
result of attending their patients. 

Infection through Food. - Does infectioQ. take place 
through the food? Meat is seldom the means of carrying 
infection. Tu]Jerculosis rarely affects the muscles of which 
the meat i~; chiefly composed. Even if it does it has little 
chance of thriving in it on account of the acid secretion pro­
duced by muscular activity, and also if any stray" bacilli be 
found in ·the muscle it would be destroyed by cooking. More­
over, studying the customs of the European Jews, we find 
that if tuberculosis is conveyed by the ingestion of meat, it 
ought to be rare among the Jews of Eastern Europe, who 
strictly carry out the dietary laws which require that carcases 
of all animals killed for food should be subjected to a very 
minute and searching examination .. But the fact is that 
tuberculosis is more common among them than among the 
Jews of Western Europe, who in a very large number of 
CaSeS pay no regard to those laws.2 Z 

Infection through Milk.-Can milk set up tuberculosis in 
man ? The writer attended a Tuberculosis Congress held in 
London, I90I, when Koch made two aJ1nouncements which 
startled those gathered at the meeting. (r) Human tuber­
culosis differs from the bovine and cannot be transmitted :to 
cattle. If by human tuberculosis is meant infection with 
the human type of the bacillus which is found in an over­
yrhelming majority of tuberculous cases in man, it is proved 
conclusively that Koch was right. . (2) He went on -to say 
that bovine tuberculosis is so rarely transmitted to man that 
the. danger of infection froni- that source may be safely 
ignored. Here again he was right in the case of adults, since 
numerous investigations have not established the infectious-
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ness of the bovine virus in man. But there is a great differ­
ence of opinion as to whether children can be infected by 
tuberculous milk which is the chief source of bovine bacillus. 
Koch held that even in children the danger of infection from 
milk is quite subordinate to that from human beings. If 
tuberculosis in children is caused by the ingestion of cow's 
milk, how is it that poor children who drink less milk -have 
more tuberculosis than those of the well-to-do classes who 
drink more? And how is it that in countries like Japan, China, 
India, where children are breast-fed for many months and 
where little or no cow's milk is drunk, tuberculosis is widely 
distributed among the population including the children ? 
Kitsato says that the use of cow's milk for feeding infants is 
unknown in Japan and that native cattle do not suffer from 
tuberculosis, and yet the mortality from primary intestinal 
tuberculosis is greater (30 per cent.) there than among Euro­
peans and Americans (25 per cent.), and that many children 
who drink tuberculous milk never get tuberculosis.28 Iri 
India, besides the children being breast-fed, owing to the 
dearness of cow's milk, very little of it is used among the 
poor in many parts, and condensed milk is substituted because 
it is cheaper and keeps good for a longer time ; besides, 
tuberculosis among the cattle is very rare, a:nd yet the 
writer24 during his recent visits to India found that tuber­
culosis is alarmingly increasing, especially in crowded cities 
like Bombay, Calcutta, Madras, etc. So also Heymann26 

finds in other countries: • Greenland: No tuberculous milk, 
yet phthisis very common, and tubercular meningitis one of 
the commonest causes of death in children. Asiatic Turkey: 
Raw milk is never drunk even by adults, children breast-fed 
for two years; tuberculosis of all kinds very common and 
very virulent. Roumania : Children breast-fed for a long 
time ; tuberculosis very rife even in regions where there is no 
milk at all. Egypt: :Milk so dear that it is a luxury to the 
rich; tuberculosis very common, especially among the Negrbes 
and Berbers.' 

Take again some Negative Evidence.-Professor Adami26 

made experiments on some calves which were fed with tuber-
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culous milk for five months. He says: ~These calves injected 
in January with tuberculin and in July giving negative results. 
The interval of more than five months between the injecting 
of the tuberculin and their failure to react at the end of that 
period makes it reasonable to believe that so far these feeding 
experiments have demonstra~ed that milk supplied from 
tuberculous cows has not proved infectious when fed to the 
calves.' So hundreds of children drink tuberculous milk 
and yet are not affected with consumption. In the course 
of German investigation from 1905 to 1909 there were 
examined 6g instances where tuberculous milk was con­
sumed by I5I children and 109 adults, out of whom only 
two of the children (youngest of the family) were affected 
and they merely had a mild adenitis ; they had taken the 
milk for a year and a half-year respectively, from cows with 
virulent disease of the udder. Ungermann,27 in Germany, 
found that among 687 consumers of milk from cows with 
udder tuberculosis 280 were children. The majority of the 
consumers enjoyed good health. In only two cases was 
infection with a bovine strain of bacillus proved and a sus­
picion of infection in fourteen others. A well authenticated 
case is reported from New York, where a special herd of 
Jersey cows which had supplied all the children of the 
richest families for a number of years were found to be 
tuberculous, and the doctors who formed a committee to 
examine the children found that among those hundreds of 
children only one girl of thirteen showed any signs of 
tu berculosis.28 

If there be any intimate connection between milk and 
tuberculosis in children one would naturally expect that the 
disease would have a greater incidence during the period 
when the children lived cl:iefly on milk, and become less and 
less prevalent when they are further removed from infancy. 
\Vhereas it is curious that tuberculosis is rare among infants 
during the first six months, and the further the child is away 
from the milk-drinking period the greater the incidence of 
the disease till the age of sixteen. Again, if cow·s milk be the 
chief source of tuberculosis, there would be a high percentage 
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of bovine infection among children, but Park and Krum­
wiede/9 of the New York Research Laboratory, in their 
study of the relative importance of the bovine and human 
types of tubercle bacilli, classified their own cases of tuber­
culosis and those reported by other workers, and found that out 
of 368 cases of tuberculosis among children under five years 
of age 292 showed the human type and only 76 the bovine 
type, which means that cow's milk cannot be the cause of 
infection in the majority of children under five years, unles::? 
we assume that bovine bacilli become changed into the 
human type within their system, which the pathologists 
deny at present. Clinically, Nietner30 recognizes occasional 
infection by tuberculous milk, but considers such cases are 
comparatively uncommon. Koplik,:n speaking of American 
children. says that bovine tuberculosis from milk cannot 
form over I to 2 per cent. Emmett Holt,32 who made a 
special study of this question, says: 'Much stress has been 
laid upon tuberculous milk as a means by which children are 
affected. There is little pathological support to be found for 
the view that children often contra~t the disease in this way. 
. • • While infection from milk is possible, it is certainly 
entirely infrequent.' With such facts before us, gathered 
from different sources and different countries, how is it 
possible to believe that the wide prevalence of tuberculosis 
in children is caused by drinking cow's milk ? 

Report of the Royal Commission on Tuberculosis. aa_ 
This seems to be a fitting place to say a word or two on the 
report of the Royal Commission on Tuberculosis, which has 
been widely accepted both by the public and the profession. 
But all the arguments and clinical findings we have adduced 
do not support the Commissioners' view that tuberculous 
disease in chilJren is conveyed by means of tuberculous 
milk of cows. \Vhilc fully recognizing the honour and 
integrity of the Commissioners, it is questionable at the very 
outset how far it was wise to employ the same members as 
those of the first Commission. This is not done in a court 
of law, where the same jury are not chosen twice in trying 
the same case. The Com~issioners would naturally enter 
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their task with a mind prejudiced with the old verdict they 
had brought, and which would subconsciously and unwit­
tingly colour all their observations and findings. From 
looking over their report this was what seemed to have 
taken place. At the very beginning they made a mistake in 
discarding all inhalation experiments and confining them­
selves to feeding experiments. Next, when they found 
bovine bacilli, they at once jumped to the conclusion that 
they ·were derived from cow's milk, thus confounding the 
bovine type with the bovine source of infection. They had 
no warrant to infer that because they fonnd bovine bacilli 
the disease was transmitted from the cow-i.e., they have 
assumed the very thing they were called upon to prove. 
"\Vhen we come to study the twenty-nine cases on which the 
Commissioners rest their proof of infection through· cow's 
milk, we see that in fourteen the bacillus was of bovine type, 
in thirteen of human type, and in two cases both the bovine 
and human were found. So that leaving the two cases of 
mixed infection, all one could infer _is that the human bacilli 
were found in nearly ~s many cases as the bovine type, but 
to cbnclude from such evidence that • tuberculosis of child­
hood is to be ascribed to infection with bacilli of the bovine 
type' is, to say the least, very misleading. Again, there- is 
no proof for their statement that the ' infection with bacilli 
of the bovine type is transmitted to children- in meals con­
sisting largely of the milk of the cow.' As Dr. Vincent has 
pointed out, there is not a line of evidence that . the children 
whose cases they investigated ever received cow's milk, tuber­
culous or otherwise. In one case, at least, of the fouFteen 
which contained bovine bacilli, it was found that the child 
never drank fresh cow's milk at all, but was brought up 
on ..condensed milk. Even their injection experiments on 
animals did not produce lesions suggestive of spontaneous 
tuberculosis. While some animals escaped altogether 
having tuberculosis, in others they provoked morbid pro­
cesses which were- more of the nature of bacillary necrosis 
or of common pneumonia. - Altogether- the results of ~both 
their feeding and inoculation experiments are not convincing 
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to· a critical observer, and have ·failed to prove what they 
assert-the connection between cow's milk and tuberculosis 
in infancy and childhood. 

On the other hand, there is much evidence for the conten­
tion of those well able to speak from experience that it is 
not fresh milk, but the want of it, or improper feeding with 
cooked milk, that encourages the development of tubercu­
losis in children. The tragedy of the Great War in Central 
Europe has demonstrated, not in one or two, but i~ 
thousands of instances, that rickets and tuberculosis were 
the outcome not of ing.estion of milk, but the want of it, 
and of chronic starvation, underfeeding, and malnutrition. 
In civilized countries the majority of the infants are not 
breast-fed, but are brought up on condensed milk, or patent, 
or some artificial food, which is neither sufficient nor 
nutritious. Pure· milk, especially human milk, contains 
proteins, lactose, and other ingredients easily digestible in 
the infant's stomach, and certain vitamines and antigens 
which cannot be determined by chemical analysis. Besides, 
fresh milk contains a great many lactic organisms which 
promote healthy digestion, and prevent any putrefactive 
changes from taking place in the alimentary canal. But 
cooking, pasteurizing, or sterilizing milk tends to destroy 
some of its vital properties, to interfere with the work of 
lactic organisms, and favour the growth of colon and other 
putrefactive bacteria. Two things follow : In the presence 
of putrefactive organisms ·any ~armless tubercle bacilli 
present may take on pathogenic action. The products of 
pyogenic bacteria have an irritant action on the walls of the 
intestines, bringing about their catarrhal state, and favouring 
the absorption of toxins and causing disorders of the bowel 
and stomach. The result is, that the natural biochemical 
processes become pathological, digestion is rendered diffi­
cult, nutrition impaired, and malnutrition leads to such 
diseased conditions as scrofula, rickets, and tuberculous 
diathesis. 

But the children, ill and diseased from being brought up 
on unsuitable or insufficient food, begin to thrive as soon as 
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they are judicially fed with cow's milk, and treated in the 
fresh-air condition of a hotne or the wards of a hospital. 
Dr. Ralph Vincent, 34 from his own long experience at the 
Infants' Hospital, London,- has proved that sick children 
who were brought up on pure milk did extremely well. He 
could not establish any relationship between the consump­
tion of raw milk and the incidence of tuberculosis. So that 
when facts collected from all sides are studied carefully and 
impartially, they furnish no proof that, while infection of 
milk is now and then possible, the general prevalence of 
tuberculosis among children is caused by the ingestion 
of cow's milk. 
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PULMONARY TUBERCULOSIS 

CHAPTER IV 

PATHOLOGICAL AND BACTERIOLOGICAL 
EVIDENCE OF TUBERCULOSIS 

PATHOLOGISTS base their evidence of tuberculosis on 
diseased conditions of lymphatic glands and tissues, on 
the presence of. tubercles and tubercle bacilli, and on 
post-mortem findings. 

Lymphatic Glands.-What constitutes tubercular disease 
in lymphatic glands? Is it their enlarg~ment or caseation, 
or their reproduction of disease by inoculation experiments, 
or their post-mortem appearance? Enlarged glands are 
not necessarily tuberculous. Glands may be enlarged in 
many other affections, such as struma, scurvy,. chlorosis 
and anremia, cancer and rickets. The enlargement in these 
conditions seems to show that it is due to some blood 
disorder rather than to bacterial infection. They may also 
be enlarged in diphtheria, rheumatism, syphilis, and diseases 
of the scalp. Adenitis of the bronchial glands is a frequent 
sequelre of measles and whooping cough. 

Glands may be normal and healthy, and yet may contain 
tubercle bacilli. 

Weichselbaum and Bartel, 1 by means of inoculation of 
guinea pigs, demonstrated tubercle bacilli in the apparently 
normal glands of eight children who had died of one of the 
infectious fevers, and in whose bodies the most careful 
anatomical examination failed to find any tuberculous 
changes. Kalble 2 found tubercle bacilli in two cases in 
bronchial glands, which showed no histological changes 
whatever. Rosenberger 3 found that normal glands taken 
from non-tuberculous persons provoked tuberculosis when 
injected into guinea pigs. So have Eastwood and F. Griffith 4 

recovered tubercle bacilli from- apparently normal tissues; 
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on the other hand, they found that injections of emulsions 
of calcareous glands failed to produce tuberculosis, though 
they contained tubercle bacilli. Similar observations were 
made by Weber and A. S. Griffith. 

The presence of tubercle bacilli in a gland does not 
determine tuberculosis in a child, and their absence does 
not mean there is no disease. Apparently the injection of 
healthy glands may produce tuberculosis' or glands definitely 
tuberculous and containing tubercle bacilli may fail to 
produce the disease. Kelynack 5 affirms that many of 
the glands marked tuberculous are not tuberculous at all, 
and that in a considerable number of instances glandular 
enlargements in the neck of strumous children are due to 
streptococcal or other non-tuberculous infection from the 
throat, particularly through lymphatic channels of the 
tonsils, or arising from septic agents through the skin, the 
mucous membrane of the mouth and pharynx, or by way of 
decayed teeth. Mere reproduction of disease through the 
injection of gland substance does not prove infection any 
more than the spread of skin tissue in skin-grafting means 
that the integument is contagious. Emile Roux6 found 
that, employing every care, not a single tubercle bacillus 
might be detected in the sections made from a caseous 
tubercle, and yet their injection into an animal caused 
disseminated tuberculosis. The very fact that the injection 
of healthy gland tissue or caseous material may cause 
tuberculosis in guinea-pigs suggests that tuberCle bacilli are 
not necessary to produce tuberculous lesion, or that they 
grow out of caseous substance; and if injection of tuber­
culous tissue is more effective in causing tubercular disease, 
we must infer that diseased tissue is the cause of the spread 
of the disease rather than the micro-organisms. 

Caseous nodules, as we have seen, may be incapable of 
producing tuberculous lesion, even though they may contain 
tubercle bacilli. If caseation is a pathological process 
induced by tubercle bacilli, one would conclude that the 
greater the number of bacilli the greater will be the casea­
tion, whereas both in the mouse and the rat the presence of 

3 
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a large number of bacilli go hand in hand with the absence 
of caseation. So, also, in the horse tuberculous lesion may 
be found without any tendency to caseation (Cobbett). 

If tubercle bacilli control infection and tuberculous 
lesion~ the severity of tuberculous disease will be in propor­
tion to the number of bacilli, and there would be more 
bacilli found in acute and susceptible cases than in chronic 
and resistant animals. Whereas in most acute and general­
ized tuberculosis there may be a few or no bacilli present, 
and resistant animals, such as the rat, mouse, and the horse, 
may contain numerous bacilli. Evidently the difference in 
the character and the extent of the tuberculous lesion in 
man and animals is not due to the difference in the quantity 
of tubercle bacilli. As a matter of fact, both in artificially 
induced lesions and in clinical cases, there is no rule or 
relationship between the extent of tuberculous lesion and 
the number of bacilli found, in the same way that the 
number of meningococci found are not in direct ratio to the 
severity of the symptoms. Tubercle bacilli may be present 
for months and even years in a healthy animal without 
provoking tubercle or caseation. The intravenous and 
intraperitoneal injections of large quantities of tubercle 
bacilli prove fatal from general toxremia rather than from 
bacterial infection. All these facts go to show that there 
exist other factors that control tubercle bacilli and tuber­
culosis. 

Looking from a clinical point of view, we know that 
children may be riddled with enlarged glands and scrofulous 
disease without manifesting any clinical symptoms or being 
any the worse for their tuberculous condition. Enlarged 
glands tend to heal up spontaneously, and children affected 
by them get quite well. The post-mortem examination of 
adults who died of accident or some disease other than 
tuberculosis often gives evidence of large scars or slaty 
calcareous nodules and cicatricial foci in the lungs, showing 
great involvement of lung disease without manifesting any 
clinical symptoms during their lifetime. All these surely 
point to the physiological rather than the pathological 
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nature of the disease. Again, we find that enlarged glands 
are chiefly associated with a scrofulous constitution, poor 
physique, poverty, malnutrition, slums, overcrowding, etc., 
and when the children are removed from such unhealthy 
environment into the country and fresh-air life and are 
carefully fed and looked after, the glands subside and get 
well as the children improve in their general health-proving 
that they are the product of poor nutrition and unhygienic 
surroundings. 

Post-mortem Findings.-Even post-mortem findings do 
not give any definite or conclusive evidence of tuberculous 
disease. Tuberculous glands in children may so completely 
heal up as to leave no trace of the disease either macroscopi­
cally or microscopically when examined at the post-mortem 
in adults. Why should the proportion of bovine infection 
in cervical gland tuberculosis vary from 26 per cent. in 
Germany, 4I per cent. in England, 44 per cent. in the 
United States, to go per cent. (Mitchell) in Scotland ?7 Is 
this disparity due to the difference in the proportion of the 
lesion caused by tubercle bacilli in various countries or to 
the difference in the conception of the workers as to what 
constitutes tuberculous gland? What is the pathological 
manifestation of a tuberculous gland or lung? Naegeli8 of 
Zurich regards the peripheral, slaty, scar-like areas which 
he finds in xoo per cent. of lungs he has examined as 
tuberculous in nature, while Burkhardt places the figure at 
gr per cent., Bouchard of Paris at 75 per cent., Lubarsch 
of Posen at 6x per cent. ; but Beitzke of Berlin thinks it a 
mistake to put down all the scars in the lung as tuberculous 
in nature, and lowers the percenta:-e of tuberculous infection 
to s8·2 in adults and r3·6 in children below fifteen years. 
Goerdler,9 in supporting Beitzke, shows that disease pro­
cesses other than tuberculosis can produce changes extra­
ordinarily like those of tuberculosis, so that, as in the case of 
lymphatic glands during life, the discrepancy in the per­
centage of post-mortem findings among workers shows that 
they are not agreed as to what constitutes post-mortem 
evidence of tuberculosis. 
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Tubercle.-The centre of interest in the pathology of 
tuberculosis lies in the histogenesis of tubercle. Histologists 
are not agreed in their explanation as to the method of its 
formation or the origin of its various constituents. According 
to the bacillary theory of tubercle, it is the outcome of the 
reaction of the tissues to tubercle bacilli, which by their 
irritation of cells and intercellular substance provoke a 
proliferation of connective tissue, endothelial cells, and leuco­
cytes which surround the micro-organism and form a nodule; 
this nodule degenerates in the middle, forming a homogeneous 
mass with giant cells containing tubercle bacilli at the peri­
phery and nuclei in the centre. 

Virchow, in his Cellular Pathology, considers that the 
connective tissue is responsible for the· formation of tubercle. 
Baumgarten holds that the stimulating action. of tubercle 
bacilli on endothelium of vessels and fixed cells of tissues 
renders them large and plump, converting them into epithe­
lioid cells, and that the giant cells are formed by the multiple 
division of the nucleus (karyokinesis) without the protoplasm 
participating in the cell division. Metchnikoff has studied 
tubercle as part of his general doctrine of the phygocytic 
action of leucocytes on bacteria. He traces the development 
of epithelioid and giant cells from epithelial cells and further 
back to leucocytes. Borre], who defends the histogenesis of 
Metchnikoff against that of Baumgarten, says that the 
leucocytes in the capillaries of the lung engulph the tubercle 
bacilli, and are first poisoned by them and then perish and 
fall into debris: that epithelioid cells grow out of this debris 
and the bodies of the bacilli, and that giant cells are formed 
by the fusion of the epithelioids. Weigert10 interprets the 
giant cells of Langerhans as a partial caseous degeneration 
of cells in process of proliferation, while Kockel does not 
attribute any single mode of origin to the giant cells, but 
inclines to believe that in the liver at least they start from 
hyaline capillary thrombi and endothelial cells .. While thus 
there is a difference of opinion as to the origin and signifi­
cance of epithelioid and giant cells, they all have ignored the 
part played by the red cells-the predominant element in the 
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blood-in their theories of histogenesis. In the first place, 
we must recognize that experimental tubercles are not the 
same as spontaneous tubercles. One finds that the injecti9n 
of Koch's bacilli does not always produce tuberculosis in 
animal experiments. Experimental tubercles present much 
diversity of character and are not -the same as those found in 
the natural disease. It is remarkable that in the experiments 
made on animals by the Royal Commission on Tuberculosis 
it was found over and over again that after the injection of 
tubercle bacilli the animals were in perfect health or showed 
no tubercle after they were killed, and when tubercles were 
found they were irregular in outline, generally confluent and 
showed no tendency to be distinct from the surrounding 
tissue, or there were no epithelioid or giant cells, or even 
tubercle bacilli found in them. 

Secondly, tubercles need not be produced by Koch's 
bacilli alone. In 1.887 Galtier11 produced tuberculosis by 
the intravenous and intraperitoneal injections of whey and 
cheese. In r88g Pfeiffer cultivated a bacillus-which he 
named • bacillus pseudo-tuberculosis '-from the tissues of a 
glandered horse in which he could find no micro-organisms 
of any kind, which killed white mice and guinea-pigs, and 
on intravenous injection in rabbits proved fatal within 
twenty-four hours. A few years afterwards a bacillus was 
isolated from samples of butter by Lydia Rabinowitsch, 
which was indistinguishable in size, form, and staining 
property from Koch's bacillus, and which when injected into 
the peritoneum of guinea-pigs produced tubercles, suppura­
tion, and death. In 1.897 Moeller found an acid-fast bacillus 
in Timothy-grass indistinguishable from the tubercle:bacillus, 
and having like effects on rodents. Lubarsch confirmed 
Moeller's discovery and, after making a series of experiments, 
concluded: • There can be no doubt that it is quite impossible 
to distinguish certainly, by histological and micro-parasitic 
examination, between the tubercles of the Timothy-grass 
bacillus and genuine tubercles.'12 Another variety of grass 
bacillus was found in the excreta of cows, donkeys, and 
other herbivorous animals. 
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Thirdly, even non-bacterial substances can produce tubercle 
formation. Metchnikoff demonstrated tubercles by the 
injection of goose blood, H. Martin by the injection of 
fowl's blood in guinea-pigs. Wooldridge/3 working in 
Ludwig's laboratory at Leipzig, injected a proteid substance 
taken from the thymus and testes of calves, and produced 
the same thrombosis and the same infarcts of the lung as 
found in the rabbits in the first week after injection of 
tubercle bacilli. Schmorl 14 confirmed Wooldridge after 
repeating his experiments, and thus rebutted Eberth's 
suggestion of the possibility of bacteria being accidentally 
mixed with the injected proteid. And even injection of 
wheaten groats in guinea-pigs by Rocht has produced 
thrombi and tubercles with giant cells. So we come to see 
that tubercles can be produced not only by Koch's bacillus, 
but by the ]arge group of acid-fast bacilli which may be 
called saprophytes or pseudo-bacilli; or they may be caused 
by the injection of whey, butter, cheese, or even of protein 
taken from calves' thymus or wheaten groats. True, the 
tubercles produced by these various agencies may vary in 
histological character and in the effects produced in different 
animals. But so, also, as we have seen, tubercles caused 
by Koch's bacilli vary in their characteristics, constituents, 
and effects produced in different animals according to their 
susceptibility, resistance, and the dose injected. To classify 
some as true tubercles and others as pseudo-tubercles from 
the difference in their histology and structure is more 
arbitrary than scientific. There is no absolute structural 
type of a tubercle peculiar to any bacillus. There are many 
things, Creighton says, in the human tuberculous cadaver 
and as many more in the bovine which are never found in 
the inoculated rodent-things with which bacilli never had 
anything to do, although they are integral to the disease. 
Wooldridge's experiments on protein taken from the thymus, 
and Rockel's experiments15 on wheaten groats, open up a 
wide field of suggestion (which will be amplified later on), 
that the effects of tubercle bacilli in producing tubercles is 
likely to be caused in virtue of their protein nature, and 
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that any other foreign protein may bring about a similar 
result under similar circumstances. Histologists have given 
such exclusive attention to the presence of tubercle bacilli, 
and to their pet theories concerning the formation of tubercle, 
that they have overlooked its most important source and 
constituent-viz., its hremorrhagic origin and the red cells. 
The true explanation of tubercle formation, as Creighton 16 

has pointed out, centres round the red corpuscles of the 
blood. Three stages in the process can be recognized : 

(a) Thrombosis.-Lubarsch1 7 at Posen found thrombosis 
of the pulmonary artery in some of the post-mortem 
cases of phthisis he had examined. Cornil found blocked 
bloodvessels as well as blood pigment, hrematoidin 
crystals, and other evidences of extravasation in the track 
of the arteries entering the tubercles. Klebs 18 found in 
many of his old specimens that the vessels near to miliary 
tubercles were blocked by thrombi of that kind. Lorrain 
Smith has also· pointed out the formation of thrombus, 
extravasation of red corpuscles, arrest of bacilli in the lumen 
of the capillary, and congestion and catarrhal pneumonia in 
the alveoli of the lungs. All experimental injections on 
animals-whether they are Koch's bacilli, some pseudo­
bacilli, or some protein in the form of whey, cheese, calves' 
thymus, or groats-have one common effect, they seem to 
bring about an altered state of the blood and its coagulation 
in the vessels in the lung, liver, spleen, and lymphatic glands 
-which are organs concerned physiologically in the ordinary 
maintenance and renewal of red blood corpuscles. Forty­
eight hours after injection experiments minute thrombi could 
be seen with the aid of the microscope, and at seven days the 
various thrombi could be seen in situ (see Figs. 3, 4, and 5). 
Among the experiments by the Royal Commission on Tuber­
culosis on two sets of rabbits, haemorrhages could be seen up 
to five days. Chantemesse 19 describes thrombosed vessels 
with diseased walls as well as engorged capillaries • from which 
the red corpuscles have escaped to infiltrate the surrounding 
substance.' Kolliker20 gives an instance of red blood cor­
puscles being engulphed by protoplasmic cells in a small 
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hremorrhagic focus from a case of rapid tubercular menin­
gitis in a child. So many workers have noticed clots in 
the vessels as the earliest process in . the formation of 
tubercle. 

(b) Extravasation.-This thrombus leads in turn to 
stasis, extravasation, dissolution, and phagocytic reduction 
of red cells by the pulp cells of the spleen, the leucocytes of 
lymphatic glands, air cells and endothelial cells. From 
such infiltration, reduction, and assimilation of tissue cells 
and leucocytes an extemporized tissue is formed which is 
the beginning of a tubercle, the centre of which is a 
thrombosed artery. So that giant cells are simply blocks or 
thrombosed vessel with zones of blood granules or reduced 
remains of red cells of the thrombus. Epithelioid cells 
are formed by tissue cells with broken up or reduced red 
cells, the remains of bacilli if there are any, with broken 
chromatin grains forming nuclei. 

(c) Caseation.-Such a hastily formed extemporized 
tissue of inert substance made up of disintegrated blood 
cells, and remains of phagocytes which have been destroyed 
by their very inclusion of red cells-all forming a granular or 
homogeneous mass-must break down as nature has intended 
and be disposed of. We shall go into the matter more fully 
in another place. Here we shall only point out that such a 
tubercle formation is more physiological than pathological, 
and explains the presence of large cavities and other signs 
of extensive destruction of tubercles found in the post­
mortem of healthy persons who have died of injury or some 
other accident. The obliteration of bloodvessels is not, as 

-held by the bacillary hypothesis, the consequence of nodular 
formation and caseation, but is the cause of it. 

These facts put together seem to connect the tubercle 
formation with the thro~bosed vessel caused by some toxic 
agent which results in the softening of the endothelium and 
dilatation of bloodvessels, congestion, stasis, thrombosis, 
hremorrhage and extravasation of red cells which are 
engulfed by the various phagocytes and the formation of 
tubercle. The giant cells with marginal nuclei become 



FIG. S·-A SOLITARY YELLOW TUBERCLE IN A BOVINE LUNG. 

The island of caseous consolidation has formed around a thrombus of 
the pulmonary artery. In the angle between the vertical and horizontal 
branches of the artery, on the right, the structure contains several large 
giant cells, probably intra-alveolar. The area of consolidation is per­
vaded by dilated capillaries or small veins, and the groundwork of it is 
the air-cells in immediate contiguity with the thrombosed bifurcating 
artery. It is indeed a fair sample of the ordinary broncho-pneumonic 
island of caseation in the chronic phthisical human lung, with the pecu­
liarity that it is solitary in the particular organ, and that its concentra­
tion round a blocked pulmonary artery is exceptionally clear. 

(Rep,.t>duad 1>.)1 per111isSibll bJ Dr. Ckarlt'S c .. dg/tt(},.,) 

To face page 40. 
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intelligible as blocks at certain bends of the vessels which 
are either dilated capillaries or small veins. Phagocytosis is 
not confined to leucocytes alone, but the pulp cells of the 
spleen, liver, and endothelial cells also take part in the pro­
cess. Phagocyte cells are not directed against bacilli alone,­
but red cells, blood platelets, anything and everything that 
is foreign and inimical to nature which needs expulsion or 
destruction. The experimental tubercles may vary in their 
consistency and character in different animals. 'Vhat is 
common to them all is thrombus, extravasation, formation 
of nodules and caseation. Such a rational theory of tubercle 
formation, which was first pointed out by Creighton, more 
truly explains the histological, pathological, and post-mortem 
findings, and the occurrence of hremoptysis in early cases of 
tuberculosis. 

Bacteriological Evidence.-The bacterial evidence of 
tuberculosis is chiefly based on animal experiments, and 
the part played by the specific character of tubercle bacilli 
in causing infection. 

Animal Experiments.-Experiments made on animals 
have rather confused than clarified the evidence of infec­
tion. For artificial experiments are not, and cannot be the 
same, as spontaneous infection, because (a), in the first 
place, selecting susceptible animals, and taking them from 
their natural surroundings and cooping them in boxes and 
cages and feeding them artificially, would tend to bring 
about an alteration in their environment, to lower their 
vitality and predispose them to infection. Trudeau (Evolu­
timt aud Disease, by Nash) found that rabbits inoculated 
with tuberculosis rapidly died if they were kept in a dark 
and damp place, while others inoculated in the same way, but 
allowed to run wild, usually recovered. (b) The feeding 
experiments are far more severe than is likely to take place 
under ordinary conditions. (c) The question of dosage 
is a very important factor in the success of experimental 
infection. One can succeed in infecting almost any animal, 
and can prove infection by any route if the dose of bacteria­
even harmless ones-is large enough, and the mode of infec-
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tion is severe enough. Watson Cheyne, 21 in experimenting 
with such a saprophyte as bacillus proteus vulgaris found that 
five to six million organisms injected beneath the skin did 
not produce any lesion, eight millions caused the formation 
·of an abscess, while fifty-six millions produced a phlegmon 
from which the animal died in five or six weeks, and two 
hundred and twenty-five millions caused death in twenty­
four hours. Studying staphylococcus aureus upon rabbits, 
he found that twenty-five millions caused an abscess, while 
a thousand millions were necessary to produce death. 
(d) Again, subjecting the timid and sensitive creatures ·to 
inoculation and other experiments would create a certain 
amount of shock to their system which would interfere with 
their physiological functions and· paralyze the efficiency of 
their defensive mechanism. The writer has seen wild 
rabbits die from sheer terror when caught alive. It has 
been shown that fear, which is a form of shock, can cause 
paralysis of splanchnic nerves and more or less cessation of 
physiological functions which would render an easy entrance 
of micro-organisms into the system. Even the very process 
of injection of large quantities of bacilli or infected food 
would cause some degree of irritation to the delicate 
intestinal epithelium which would permit an easy absorp­
tion of bacterial or toxic substance. What can be the value 
of proof of infection obtained under such unnatural and 
artificial means ? 

(e) As a matter of fact, animal experiments ha~e not 
succeeded in inducing pulmonary tuberculosis in experi­
mented animals. Attempts to infect by feeding have not 
always been successful. Even subcutaneous injections may 
fail to infect animals, and if large doses of intravenous-and 
intraperitoneal injection$ do prove fatal, death is more likely 
due to a general toxremia tha~ to tuberculosis. The very 
fact that different doses in different animals and different 
methods give different results shows that animal experiments 
cannot prove anything conclusive. (/) Experts themselves 
are not agreed in· the results of their experiments. When 
several observers judge differently and come to different 
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conclusions from similar experiments, who is to decide? 
It may not be- entirely their bias or their personal factor 
that causes them to disagree from one another; there may be 
difference in the technique, in the culture media, in the 
susceptibility of the animals experimented upon. Error 
may creep into the experiments in a hundred ways which 
would militate against arriving at the right conclusion. (g) 
Moreover, the presence of spontaneous tuberculosis in the 
animal would vitiate the results of all experiments. For no 
one can tell whether the tuberculosis from which the animal 
is suffering was caused by the experiments or from a spon­
taneous disease it already had. Experimental infection is 
no proof that it occurs spontaneously and in natural condi­
tions in man. The hereditary transmission of tuberculosis 
can be brought about and proved by infecting the eggs with 
large doses of tubercle bacilli, but clinically we know that 
tubercle bacilli are not transmitted from mother to infant. 
(h) Even if it be possible to induce tuberculosis in animals 
in natural conditions, it does not prove that the results 
obtained from lower animals can be equally applied to 
man. Guinea-pig is guinea-pig and man is man, and it is 
impossible to bridge the tremendous gulf that separates man 
from the lower creatures in mind, intelligence. consciousness 
and personality by millions of years of evolution. He must 
be a bold materialist who can see no difference between a 
pound of flesh of a human being and a pound of flesh of a 
rabbit. Even here science declares emphatically that the 
flesh of animals differs from each other and that the very 
proteins which perform identical functions in different 
animals are not themselves identical, but differ from genus 
to genus, from species to species, and differ the more widely 
the further the several species are separated from each other 
in the evolutionary scheme.22 And how much infinitely 
greater is the separation of animals from human beings 
endowed with such high moral and spiritual qualities. 
So that taking all these considerations we must conclude 
that we cannot rely upon laboratory experiments on animals 
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or draw any inference from their results as to what is likely 
to happen in the case of man. 
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CHAPTER V 

TUBERCLE BACILLI IN RELATION TO 
TUBERCULOSIS 

45 

BEFORE proceeding to study the relation of tubercle bacilli 
with tuberculosis, it is necessary to make a brief survey of 
micro-organisms in general, to find out the part they play in 
the animal organism. Bacteria are unicellular organisms 
found practically everywhere in the vegetable and animal 
life, in the air we breathe, the food we eat, the water we 
drink, in the soil we tread, etc. A great majority of them 
exist as saprophytes and are harmless to man. Indeed, they 
are very necessary to everyday life, and serve man in count­
less ways. They cause fermentation, and help the baker, 
the farmer, the cheesemonger, the weaver, and the manu­
facturer. Their activities are beneficial in the making of 
bread, in giving flavour to butter and cheese, and aroma to 
wines and spirits, in softening meat, in forming vinegar, 
peat, coal, and in the manufacture of tobacco, indigo, linen, 
leather, and various other industries. They purify sewage, 
decompose animal and vegetable matter, and act as scaven­
gers ; they fertilize the soil, nourish the plants with food, and 
ripen fruit. They act as living ferments in the body, and 
take part in the physiological functions of digestion, assimi­
lation, and excretion. Like enzymes in the animal organism 
they perform both catabolic and synthetic actions. They 
peptonize milk, split nucleic acids, convert amin~-purins to 
oxy-purins, reduce metals, digest products of exudates, de­
compose proteins, deamidize amino-acids, setting free ammonia 
and leaving free fatty acid. Many soluble enzymes are found 
both in bacteria and in their reactions. They can produce 
rennin (as seen in their coagulating milk independent of any 
acid reaction) and catalase, liquefy gelatine; leucin, tyrosin, 
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and phosphoric acid are some of their autolytic products. 
They can synthesize from non-protein media the purins, 
phosphatides, and typical proteins containing aromatic 
amino-acids. Conradi2 believes that in cultures even power­
fully bactericidal substances are produced through autolysis 
of bacteria. In the lower bowel their presence in large 
numbers (it is reckoned they constitute about one-third of 
the bulk of the freces) must surely be to synthesize the by­
products to be utilized again in the animal economy. So 
that both in decomposing and building up for the use of the 
organism they must help nature very considerably. Pro­
longed life is impossible in the absence of saprophytic bacteria, 
since in their absence the formation of oxidizing ferments is 
so much reduced that auto-intoxication takes -piace.3 In 
fact, we do not know the extent of their usefulness both in 
health and disease. Bacteriology has so persistently called 
our attention to their evil ways that we have ignored the 
fact that myriads of them render priceless service to man, 
and that life would cease to exist even for a day without 
their aid and co-operation. We have been so engrossed by 
the pathogenic character of the few that we have not cared to 
study the beneficent action of the great majority of bacteria. 

How have they become pathogenic ? ·In the process of 
evolution, we find that a few of them, from living as sapro­
phytes outside the body, have taken to live first as sapro­
phytes and afterwards as parasites within the body, and thus 
have acquired new characters by an alteration in their 
environment. In fact, all the characters of bacteria-their 
morphology, their virulence and pathogenicity, agglutinating 
properties, their pigment production and ferment reaction­
can be more or less modified or .destroyed by a change of 
environment. For instance: 

They show Modification in their> Type and Morphology. 
-Bacillus coli may take the form of diplococci or a dense 
network of branching filaments. Bacillus diphtherire may 
assume clubbed and branched or coccoid forms. Strepto­
cocci of scarlet fever grown on serum form rods closely 
res~mbling bacillus diphtherire. Tubercle bacilli in the 
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FIG. 6.-COCCUS FROM B. ANTHRACIS. 

(a) From the original colony from plain 
agar. 

(b) From a later subculture on plain agar. 
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presence of carbolic acid or creasote assume non-motile 
c:;occi or diplococci forms. Dr. Young,4 in her cultural 
experiments, has seen both bacilli and cocci develop from 
sporoblasts, motile forms transformed into non-motile ones. 
and vice versa, and a pink staphylococcus pass directly into 
a bacterium when subcultured on glucose agar, the coccal 
form growing again when transferred to the plain agar 
(see Figs. 6-g). She also obtained from human tubercle 
extraordinarily waved and curled filaments in three and 
four day old cultures on plain agar. By passage through 
a calf paratyphoid bacillus Flugge becomes changed into 
Gaertner bacillus. It is well knqwn that Madame Victor 
Henri, by exposing a culture of anthrax bacilli to ultra-violet 
rays, has converted them into cocci. Arkwright found bacil­
lary forms of meningococci in old cultures. 6 

They show Modification in Virulence.-Harmless sapro­
phytes, such as pneumococci, micrococci catarrhalis, bacillus 
coli acquire power so that they produce pneumonia, menin­
gitis, and enteric fever; on the other hand, virulent pathogenic 
organisms, such as Klebs-Loeffler bacillus, the meningococcus 
and bacillus typhoid, become changed and deprived of their 
power to produce diphtheria, meningitis, and typhoid fever. 
So, also, highly virulent streptococcus aureus has become 
converted into less virulent streptococcus albus and vice 
versa {Andrews and Gordon). Thiele and Embleton found 
that bacillus mycoides, a harmless organism living in the 
garden soil, has, by changing its environment, acquired all 
the characters of anthrax bacillus. Bacilli anthrax lose 
their virulence when grown at temperature 35° C., or in a 
medium to which carbolic acid has been added. Bacillus 
coli, when grown in water, loses virulence and power of 
producing indo!; so, also, cholera spirillum loses virulence 
when grown in a current of sterile air. 

One Set of Organisms can cause Lesions and Symptoms 
produced by a totally different Set of Organisms.­
Diphtheria has been found to be caused by pneumococcus, 
scarlet fever by micrococcus catarrhalis, cerebrospinal fever 
by Klebs-Loeffler bacillus or bacillus typhosus. Symptoms 
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of rabies have been known to be caused by bacillus diph­
theria!, which1 in turn, were found in the ear discharges of 
patients suffering from scarlet fever, while scarlet-fever 
germs may cause puerperal fever. 6 

The same Micro-Organism may give rise to totally 
different Lesions and Symptoms.-Diphtheria bacillus 
may give occasion to local diphtheria, acute blood poisoning, 
and paralysis. The streptococcus can produce at one time 
local suppuration, at another spreading erysipelas, and at 
another fatal septicremia. The influenza organism in one 
form can give rise to epidemics of simple coryza, in another 
to rheumatic fever, in a third to cerebrospinal fever, and in a 
fourth to pneumonia. ~ficrococcus catarrhalis may cause 
acute pharyngitis, tonsillitis, common cold, sore throat, otitis 
media, meningitis, and epidemics resembling cerebrospinal 
fever usually associated with meningococcus. Virulent 
pneumococci lodging in the pharynx may produce pseudo­
membranous angina, in the eye a severe conjunctivitis, and 
in the lungs pneumonia. A certain strain of streptococcus 
will produce arthritis, another strain endocarditis, and another 
gastric ulcer.7 The pneumococcus may attack meninges, 
lungs, pericardium, peritoneum, or synovial membrane, 
producing different symptoms according to the part affected, 
while tubercle bacilli, as we know, are associated with menin­
gitis, phthisis, joint disease, peritonitis, spinal caries, lupus, etc. 
The organism that causes paratyphoid may at times produce 
gastro-enteritis, which is clinically quite a different disease.8 

Different Organisms may produce the same Symptoms. 
-Clinical symptoms of pneumonia 9 may be caused by 
pneumococcus, pneumobacillus, influenza bacillus and 
streptococcus aureus. Pulmonary affections are associated 
with many organisms, such as pneumococcus, streptococcus, 
micrococcus catarrhalis, influenza bacillus, etc. Tonsillitis 
may be caused by scarlet fever and diphtheria germs, while 
inflammation of the membranes of the brain can be produced 
by Frankel's pneumococcus, the streptococcus of erysipelas, 
the human and bovine tubercle bacilli, and bacilli coli 
communis.10 Thus all the properties of mic!o-organisms 
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are subject to variation brought about by an alteration in 
their environment. The character of the cu1ture media~ 
exposure to a high or low temperature, the presence or 
absence of sunlight, of oxygen, of antiseptics-all play an 
important part in determining their shape, their type, 
virulence. pathogenicity, and every other character. \Ve 
cannot rely upon any of the properties for the purpose of 
identification or classification. Many of Koch's postulates, 
which were once the causal test of specific organisms, have 
become untenable by the light of modern facts, as no single 
property can be considered specific or constant. If virulent 
organisms can become avirulent, and avirulent can become 
virulent, or if cocci can be transformed into bacilli;and vice 
versa, there can be no stability. If one kind of organism 
can produce symptoms belonging to quite ·another kind of 
organism, if different kinds of bacteria can produce similar 
symptoms, and the same bacteria can cause different disorders, 
or are f9und both in healthy and diseased persons, there 
can b7 ,~pecificity; and if the stability an?jspecifici.ty ~f 
bactena' become untenable, the very foundations of bacten­
ology are assailed. 

Man himself provides the changing conditions of environ­
ment to the micro-organisms. The culture media and the 
temperature in which they ar~ grown form the most 
important part of their environment. In ordinary conditions 
the intake of normal foodstuffs creates a normal metabolism 
in which bacteria take part. But abnormal or improper 
foods tend to create an abnormal process of digestion when 
the chemical and metabolic activities become deranged, 
toxins are formed which poison the body and the bacteria, 
and render them pathogenic. It has been proved that 
bacteria which are not present in the freces of healthy 
animals appear after they have been given unwholesome 
and irritating food. Schmailowitsch 11 stated that the 
amount and nature of bacterial enzymes are modified by 
the amount and nature of the food. Development of toxicity 
has been shown to result upon alteration in metabolism 
brought about by a change in the kind of foodstuffs available. 

4 
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So in the altered metabolism of the organism the metabolic 
products of bacteria themselves are deranged, which create 
toxins and poison man. Thus the administration of improper 
food, impaired metabolism, inflammatory condition and 
development of pathogenicity in bacteria follow one another 
in succession. The greater the abnormal changes in the 
body the greater is the virulence of bacteria. The very fact 
that they grow more rapidly in pathological exudations than 
in normal fluids shows that the altered metabolism offers a 
soil for their growth and virulence. \Ve can roughly trace 
the life-cycle of a micro-organism, such as a pneumococcus, 
-\vhich at first does no harm in a healthy person ; in the next 
stage it has been found virulent in the early stage of 
pneumonia, more virulent in the advanced stage of the 
disease, and then decreasing in virulence and becoming 
harmless when the patient reaches the convalescent state. 
So, also, in diseases like cholera, typhoid, and diphtheria 
(and, I would add, tuberculosis), the cycle from saprophytic 
to virulent and from virulent to saprophytic stage can be 
studied. 

Just as domestic fowls when regularly fed and well cared 
for lay more eggs than wild fowls, so when micro-organisms, 
which are mostly vegetable cells. partake of rich or nitro­
genous food, either in the artificial culture media of the 
laboratory or in the diet of man and animal, they acquire 
properties of increased growth and virulence, but when 
deprived of rich food, or kept in water, or exposed to air 
and sunlight, they die, and between these extremes-their 
increased virulence and their death-there are many grades 
and variations which make up the life-history of many 
bacteria. They have no innate virulent properties. It is 
environment that gives every character they possess, and 
man creates the environment in which they grow. No 
single property of bacteria can be regarded as specific. All 
the processes of adaptation and specialization of bacteria 
are due to the physical, chemical, and electric changes they 
meet in the human organism-i.e., they adapt themselves to 
the surroundings in which they are placed ... I cannot find," 
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says Professor Hueppe, "a fact which is in real harmony 
with Koch's conception of • specific disease-germs: Such 
constancy •.• made possible by the permanence of en­
vironment. Micro-organisms change with the changes in 
their surroundin~s" (Principles of Bacteriology, by Hueppe, 
p. 264). Permanency of type is only possible from per­
manence of environment, and permanence of environment 
can only be obtained where there is personality. The lower 
the organisms the more they are influenced by their sur­
roundings. Micro-organisms being the lowest in the order 
of life can have little or no personality, and, therefore, 
exhibit properties and differences from adaptation and en­
vironment rather than from any specific powers, vicious or 
otherwise, inherent in themselves. 

Tubercle Bacilli and Tuberculosis.-These considerations 
will help us when we come to study the life and character of 
the tubercle bacillus. As in the life-histories of spirilla 
which, growing in water, become transformed in course of 
time into cholera bacilli, of harmless coli bacilli at the one 
end which become at the other typhoid bacilli, of sap,ro­
phytic pneumococcus found in the healthy mouth and 
throat becoming virulent causing pneumonia, so we think 
we can supply some of the links in the chain of evolution 
of tubercle organisms by tracing it from a saprophyte 
that is found in water, grass, and hay to the next stage 
in the cattle and other domestic animals and in their 
dung, then further on in cow's milk, butter. and cheese, 
and finally reaching human beings. The frequent ap­
pearance of pneumococci with tubercle bacilli in the 
sputum of consumptive patients, and their gradual dis­
placement by tubercle bacilli in some cas~s. together 
with the transformation of cocci into tubercle bacilli 
by laboratory methods by Charlotte Young, and tubercle 
bacilli into coccoid forms by Maher, lends strong support 
to the belief we may trace the tubercle bacillus still 
further to coccal forms. Or we may agree with Dr. F. 
Vicentini. 12 of Italy, that Leptothrix racemosa is the parent 
of both the tubercle bacillus and the pneumococcus (and 
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several other bacteria, including the gonococcus). The 
tubercle bacillus belongs to a large group of acid-fast 
organisms which, besides the bovine and human type, 
include the hay bacillus, the butter bacillus, the smegma 
and the leprosy bacillus, J ohne's bacillus,• the diphtheroid 
group. Professor Hueppe thinks that tubercle bacilli are 
parasitic growth forms of a mould. Can the prevalence of 
tuberculosis in damp houses be accounted for by the forma­
tion of mould found in damp walls ? 

Stability of Type.-There are four types of tubercle 
bacilli-human, bovine, avian, and fish bacilli. \Vhile some 
regard the types as clearly distinct and stable, others hold 
that they merge into one another and find transitional forms. 
There are also others who believe that under favourable 
circumstances a given type may be converted into one 
of another type. Fibiger and Jensen 13 sum up extensive 
researches by saying : 'There are no characteristics of 
which one can say they are absolutely distinctive of the 
alleged types, and which may serve as trustworthy diagnostic 
criteria.' That this is more or less true we shall see as we 
proceed to study the various characters of the various tubercle 
organisms. As in other micro-organisms tubercle bacilli 
adapt themselves to conditions of artificial cultivation, and 
this adaptation would modify their morphological, cultural, 
and virulent characters. 

Acid-fast, Morphological, and Cultural Characters.­
There are degrees of acid-fastness in this group. Some 
species are only acid-fast under certain conditions of culture. 
Those isolated from C()W's milk are acid-fast· only when 
grown in the presence of fat. Ferran14 noted that tubercle 
bacilli grown in broth after a lapse of a certain period of 
time begin gradually to lose one acid-fast characteristic after 
another until finaBy a non-acid type is produced. H. Dostal, 15 

by maceration in normal salt solution and adding a glucoside, 
obtained pure cultures of tubercle bacilli which were neither 
acid-fast nor alcohol-fast, and differed from the original 
culture in appearance, growth, and virulence. Maffuci,16 

while artificially infecting the eggs· of birds with tubercle 
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bacilli, found that they had lost their bacillary form and been 
converted into little coccoid bodies. Young, by a change 
of culture media and temperature, obtained two varieties of 
cocci from the bovine bacillus, a yeast and a torula from 
bovine and human tubercle bacilli. In old cultures tubercle 
bacilli appear as elongated and branched forms, and some­
times with clubbed ends. Mohler and Washburn17 claim 
that various types of tubercle bacilli can be readily converted 
into one another by a prolonged residence in a suitable host. 
Nocard and Bang18 allege that in a series of experiments 
they have succeeded in converting mammalian into avian 
tubercle bacilli. M'Fadyean19and others found bovine tubercle 
bacilli equally suitable with human to aid in the artificial 
culture of J ohne's bacilli. Koch and Rabinowitsch do not 
see so sharp a distinction between the three types (human, 
bovine, and avian) of tubercle bacilli and are inclined to 
recognize transitional strains. They, with Romer, say that 
the larger the dose of avian tubercle bacilli injected subcu­
taneously in guinea-pigs the more the post-mortem appear­
ance comes to resemble those caused by mammalian tubercle 
bacilli. H ueppe20 found that the difference between the 
human and bovine varieties of tubercle bacilli is so small 
that when they have passed through guinea-pigs it is 
impossible to distinguish one from the other. Professor 
Hans Much21 also argues for the identification of human and 
bovine types of bacilli, as the same agent differing only in its 
degree of adaptation to its surroundings. 

Size and Growth.-Human bacilli may be as short as the 
bovine, and both the human and bovine differ very little in 
length if grown in pure culture on serum. Their growth 
depends upon the culture media and on the adaptation of 
various strains to conditions of artificial cultivation. On 
coagulated serum there is no obvious difference in the mode 
of growth of the human and bovine type. The difference in 
growth of these two types appears to depeQd upon the differ­
ence in their capacities for making use of glycerine. In 
time strains of bovine type may come to grow on broth as 
luxuriantly as the human type. The cultural characters of 
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avian tubercle bacillus may be practically indistinguishable 
from those of the human type. Those who, like Theobald 
Smith, laid great stress on the reaction curve will be dis­
appointed, as Harden,22 in his report, says he was unable to 
find a physiological difference between tubercle bacilli of 
different origins. So that the difference of type cannot with 
any real certainty be distinguished or judged by the morpho­
logical or cultural characters, or by the reaction curve. 

Virulence.-A human type may produce a severe lesion in 
a calf, while the bovine type may be so slightly virulent as 
to throw doubt if it was bovine; while the bovine type found 
in man and the pig may not be so virulent as that found in 
the ox. \Vhen bovine bacilli are found in Indian cattle they 
are of lower virulence than those found in European cattle.23 

Maher's experiments in America24 have shown that avian, 
bovine, and human tubercle bacilli can be so modified that 
they can grow in room temperature and lose their acid-fast 
character, their rod forms (and become coccoids), and their 
virulence. Again, Much's granules are considered to be 
tubercle bacilli of low virulence. Cobbett25 says that experi­
ments have shown that there is no difference in virulence 
between the human and bovine types found in monkeys. In 
monkeys there exist eugonic strains which are less virulent 
than the human type, and dysgonic strains which are less 
virulent than the bovine type of tubercle bacilli. When 
these types have lost their virulence they must become 
attenuated. \Vhether they became attenuated or belong to 
another type, whether the strains are previously of. low 
virulence or lose their virulence during their residence in the 
animal, the fact to remember is that they do not exhibit the 
typical human or bovine character, and therefore lose their 
stability in type and virulence. 

The only way to distinguish the types is to find out the 
difference in their virulence by animal experiments. But 
undue reliance cannot be placed on the pathogenic differ­
ences in producing disease in animals, as the calf may have 
extensive tuberculosis produced by human bacilli or scarcely 
any if the bovine dose is small. A large dose by intravenous 
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injection of human bacilli may prove fatal in a calf, while a 
small dose of the bovine kind may only cause local lesions. 
The difference in causing disease may also be due to differ­
ence in the resisting power of the animal and the virulence 
of the virus used. , 

The rabbit is most commonly used to differentiate between 
the human and the bovine type. But even here fallacy and 
uncertainty may creep in, as human bacilli may cause 
progressive tuberculosis in the rabbit if the dose is large, or 
if the injection be intravenous or intraperitoneal, or if the 
animal is highly susceptible, or scarcely any lesion if the 
bovine dose is small. Again, a small dose may cause a grave 
lesion in a rabbit if it is highly susceptible. The quantity of 
bacilli, the mode of administration, and the susceptibility of the 
experimented animal, would influence infection rather than the 
type used-human or bovine. The presence of spontaneous 
tuberculosis and the difference in the susceptibility of the 
animals employed are factors that dog the footsteps of all 
observers and tend to invalidate their result. So that we 
come to the same conclusion with regard to tubercle bacil~i 
as with other micro-organisms-viz., that the difference of 
type cannot with any certainty be demonstrated by mar-· 
phological, cultural, or virulent characters of tubercle bacilli. 
The existence of attenuated strains, or of high and low 
virulence by passage experiments, prove that they are 
capable of modification by environment, and that they have 
no inherent stability or specificity apart from their surround­
ings. The soil of the animal or man governs the whole 
situation as regards infection. Environment would intensify, 
lower, or neutralize the virulence of tubercle bacilli. 

Clinically, the presence of tubercle bacillus is no indication 
of active tuberculosis any more than the presence of pp.eumo­
cocci, diphtheria, or influenza bacilli in a person is a proof 
that he is suffering from pneumonia, diphtheria, or influenza. 
On the other hand, the absence of tubercle bacilli does not 
prove that there is no tuberculosis. Tubercle bacilli may 
be found in the lymphatic glands, in tQe blood, in the bon~­
marrow, and without doing any harm, or it may be _found 
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in the freces without causing any tubercular lesion of the 
intestine. They were actually found in a case of typhoid.26 

Patients may have distinct clinical symptoms of pulmonary 
tuberculosis, and yet no tubercle bacilli may be found. One 
such case was reported by Sir St. Clair Thomson,27 and 
many such cases are called • abortive tuberculosis' by Bard 
and Fishberg,26 and 'tuberculosoid • by Neisser and Braun­
ing.29 It does not matter by what name they are called; the 
important thing is to recognize the existence of cases of 
tuberculosis without the presence of tubercle organisms, in 
the same way influenza cases are seen without Pfeiffer's 
bacillus. On the other hand, we have known patients who 
eat and sleep well and go to their daily work and enjoy 
good health and yet have tubercle bacilli in their sputum. 
Our experience is corroborated by Paterson,30 who mentions 
he has known hundreds of such cases who have been dis­
charged from sanatoria as fit for the hardest manual work, 
and who, nevertheless, expectorate tubercle bacilli in their 
sputum, while others ~ith definite symptoms of tuberculosis 
are extremely ill and yet have no sputum, or, if they have any, 
repeated microscopic examination gave negative evidence. 

As in the case of other micro-organisms, the tubercle 
bacillus may cause various lesions. In one it may produce 
phthisis, in another osteitis or arthritis, in the third lupus, 
and in the fourth meningitis, etc. ; while other micro­
organisms may produce symptoms of tuberculosis. Dr. 
Mitchell Clarke31 gave several cases where Friedlander's 
bacillus was the chief morbific agent in causing pulmonary 
lesions simulating pulmonary tuberculosis. Sir James 
Goodha."rt 82 also described many patients in whom symptoms 
of pulmonary tuberculosis were associated with pneumococci. 
The writer 33 collected twenty-three cases of pulmonary 
disease received into the sanatorium, where nothing but 
some form of cocci were seen in the sputum. In one ,case 
pneumococci, which appeared for several months, were 
gradually replaced by tubercle bacilli. The writer has also 
seen cases which gave a history of influenza, but which in 
course of time developed symptoms of pulmonary tuber-
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culosis. Bossert and Leichtentritt 34 describe several cases 
among children-which they call c chronic influenza'­
which, with old tuberculous lesions, developed symptoms 
of pulmonary tuberculosis (flattening of chest, infiltration 
of upper lobes, dulness with r:1les, etc.) and presented a 
positive Von Pirquet reaction with influenza bacilli in the 
sputum, but no tubercle bacilli. To diagnose such cases 
with every symptom of pulmonary tuberculosis (except 
tubercle bacilli), including a positive tuberculin reaction as 
'chronic influenza,• is a confession that tuberculosis is not 
a specific disease, as other organisms can cause the same 
pulmonary symptoms, or that all the organisms that cause 
pulmonary diEease, including tubercle bacilli, come from a 
common ancestry. At any rate, the presence of clinical 
symptoms is a much more true indication of tuberculosis 
than the presence or absence of tubercle bacilli. 

Again, just as in malaria, symptoms may appear long 
before the parasite,35 so symptoms of pulmonary tuberculosis 
may appear long before tubercle bacilli can be found. The 
argument that they are there in the body but cannot be 
demonstrated is simply begging the question, as, if even 
this be true in some cases, it cannot be true in hundreds of 
other cases. In affections such as rickets, strumous and 
scrofulous diatheses, and in those conditions such as post­
nasal catarrh, deformity of thorax, icthyosis,36 pleurisy, 
hremoptysis, etc., we recognize a tuberculous soil without 
the presence of tubercle bacilli. So that the seed does not 
create the soil, if we may use the seed-and-soil illustration. 

' On the other hand, the constitution must be undermined 
and the soil impaired before tubercle bacilli can make their 
appearance with any effect. \Vhat, then, is the connection 
between tubercle bacilli and tuberculosis ? Mere association 
of a micro-organism with a disease does not prove that it is 
the cause of the disease, any more than the presence of 
eagles near a corpse shows that they are the cause of the 
dead body. There must be a favourable soil or environ­
ment before tubercle organisms can grow and produce 
disease symptoms. In other words, infection is conditional 
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to the soil. What the conditions and circumstances are 
that produce a tuberculous soil will be discussed in sub­
sequent chapters. 
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CHAPTER VI 

CONCLUSION 

• Happy the man whose steadfast eye surveys 
The whole world's truth, its hidden works and ways; 
Happy, who thus beneath his feet has thrown 
All fears and fates, and Hell's insatiate moan ...• 
On kings and crowds his careless glance he flings.' 

VIRGIL. 

59 

IN summing up the evidence brought forward so far to 
prove the infection theory of tuberculosis and in arriving at 
some definite conclusion, we must, like an impartial jury, 
bring to bear an open, unbiassed, and critical mind, a broad 
outlook of life that would survey every field and every branch 
of science likely to throw some light on the question, an 
intuitive understanding that, piercing below the surface of 
things, would seize hold of the essentials and discard the 
rest. The whole question of tuberculosis hangs upon its 
etiology. What are the various factors that make for the 
causation of tuberculosis, and what are their relative values? 
The attitude of those who believe in the germ theory of 
tuberculosis is this: The tubercle bacillus is the essential 
cause of tuberculosis in all its forms. \Vithout the bacillary 
invasion there can be no systemic intoxication or clinical 
symptoms. It is the seed that creates the soil. At the very 
outset it must be conceded that undoubtedly there are some 
cases where tuberculosis is very likely conveyed from one 
person to another. But the question is, is it so in the 
majority of cases? Is the wide prevalence of tuberculosis 
in civilized countries due to infection from without? Let 
us bri~ -~~a-~~-~- !Jle_evjdence of th~_germ the~':Y __ under 
the following divisions: Statistical, Bacterial, Pathological, 
and Clinical .. 
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I. Statistics.-The statistical evidence is not reliable for 
many reasons. It can be so handled as to prove whichever 
side one's bias or prejudice is inclined. Weighty conclusions 
are often drawn from too scanty a material. How often 
medical men have made deductions from such small figures 
as Io, 12, or 50. The smaller the number of cases the 
greater is the percentage for or against the contention, and 
one or two cases in a small calculation inadvertently omitted 
or added from one side to the other will greatly increase or 
decrease the percentage and thus prejudice the whole issue 
involving thousands of human beings. Unless deductions 
are made from a large scale no reliance can be placed on 
statistical conclusions. Our methods of proving a case or 
estimating the value of a certain course of action are very 
often at fault. The Rrofessi()I! is not skilled in collecting 
facts or sifting the value of evidence brought up. It plind}y_ 
f£!l_'?w~~~ut_horit~or places und!!~- cre<!ence ~n. e]{_[)e_~i!!Jental 
results without taking care to verify or compare them with 
those of others. Medical ~iffe!'3s_ to_!l?.v~t-~rp~~tatio_n 
of pathological and bacteriological findings, or as to what 
constitutes tuberculosis or infection, or early diagnosis, etc. 
This difference in the interpretation admits large loopholes 
for errors to creep in, thus vitiating the value of statistical 
evidence. What is wanted is some standard or codification 
which can be used as a basis for all experimental calculation 
and for checking tuberculosis data. If something like the 
statistical method of Pearson and his Biometric School were 
adopted with tuberculosis problems the statistical figures 
would speak with a greater aecuracy and authority, as they 
have in estimating the value of tuberculin, etc. Even in the 
biometrical calculation the personal element is lost sight of. 
Cold figures cannot lend themselves to human interpretation. 

\

Man is a living being, and every life differs from another. As 
the leaves of a tree are not alike, so no two patients are 
similar in age, temperament, family history, character, sur~ 
roundings, in the extent of disease or in their response to 

\treatment, so that they cannot very well be grouped together 
'to prove anything with certainty .. All the study of statistics 
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can do is to enable us to form general conclusions when 
drawn from a very large number of cases. 

2. Bacteriological Evidence.-At the very threshold of 
bacteriological and. pathological evidence the student is con­
fronted with a maze of confusion and contradiction both in 
theories regarding-1nrect1on and the results of e~periments. 
The very discoverer of the tubercle bacillus has made mis­
takesooncer~ing-many problems connected with t~berc!Jlosis. 
While he and his large number of followers e!J:>la_i~ infection 
as spreading frgm perso~ !_o__l?~1:S()n through inhalation, !dtJ: 
mette and his school firmly believe in Jhejn..t.~stinal origj.!). of 
tUberculosis. And Romer1 casts a doubt on both schools, 
and suggests that ther-;-m-ustbe some other mode of infection 
not yet known. So to this day -;,.e- do not know the main 
channef .. of infection. Rosenberger2 demonstrated tubercle 
bacilli in the blood of :roo per cent. of a series of forty-nine 
cases of tuberculosis, and later, of 300 cases by staining the 
organism in the centrifugalized sediment from citrated blood. 
But Ravenal and Smith,3 Cotton, Schroder, Burville Holmes,4 

and others obtained uniformly negative results. On the 
other hand, acid-fast organisms have been found in connec­
tion with congenital bronchiectasis.6 Kuvashige6 found 
tubercle bacilli in the blood of apparently normal individuals. 
Brem7 found them in distilled water. Bernard, Debre, and 
Baron8 found acid-fast granules in pure antiformin. The 
controversy between Cornet who believed in dust, and Flugge 
who believed in droplet infection, is not yet settled. Kuss. 
Ghon, Albrecht,9 Von Pirquet/0 believe that the primary 
focus of tuberculosis in childhood is in the lung~, and spreads 
from lung to gland, while Shennan11 and other English 
workers assert that it is rather from gland to lung. Koch, 
Cobbett, Griffith, and many other English and American 
workers, believe that bovine and human bacilli are two 
different and stable types of tubercle bacilli, but M uch12-

and many others are beginning to agree with him-argues 
for the identification of bovine and human types as being the 
same agent, differing only in its degree of adaptation to its 
surroundings. \Vright and his followers affirm that the 
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blood of those who become the subject of bacterial invasion 
is deficient in protective substances, while another school 
believes quite the opposite-that an infected person develops 
specific immune bodies. If, according to Wright, infected 
organisms are deficient in protective substances, how can 
these bodies be developed as a result of infection ?-which is 
contradictory. The dose of a vaccine to be estimated by the 
opsonic index is based, like Metchnikoff's, on the phagocytic 
theory. But in many infections polyglandular leucocytes 
take little part against the invading organisms, so that the 
vaccine treatment and the theory based upon it would fall to 
the ground. The truth is that phagocytosis is not confined 
to leucocytes alone, but, as already seen, the spleen and 
liver cells, the endothelial and alveolar cells also take part. 
Again, phagocytosis is not directed against bacteria alone, 
but also against red cells, 1eucocytes, inert particles like coal 
dust-in fact, against anything and everything that acts like a 
foreign substance which nature wants to get rid of. 

The same confusion is seen when the infection theory is 
applied to· clinical medicine. If the bovine and human 
types are separate, and do not undergo modification as 
Cobbett says, how is it that in the majority of children 
under five years of age the human type is found? 13 If the 
human type be the cause of child tuberculosis, it cannot be 
through drinking cow's milk, as many pathologists allege. 
How does the human type get in in the child? Is it through 
the transformation of the bovine into human? But patho­
logists are not agreed that the types modify. Does the 
child pick up human bacilli by crawling on the floor or by 
coming into contact with adult tuberculosis? This may be 
possible here and there, but that every child in the civilized 
world should crawl and pick up bacilli on the floor, or be 
infected by an advanced case, is absurd on the very face of 
it. As Bracken 14 says, we know a large percentage of 
children grow up in homes where there are no open cases 
of tuberculosis. Therefore, surely the almost universal 
prevalence of tuberculosis among children cannot be 
accounted for by this crawling and contact theory. 
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Again, Riviere 15 and others have stated that the drinking 
of tuberculous milk by the children has an immunizing 
effect in the adult. If so, why take precautions against 
tuberculous milk either by boiling, sterilizing, or by legislat­
ing public health measures? One cannot have it both ways 
-denouncing tuberculous milk as a public danger and 
blessing it as an immunizer of children. Marfan/6 as early 
as 1884, said that persons who had scrofula in childhood 
and completely recovered would never contract tuberculosis. 
As a matter of fact, tuberculous milk does not confer 
immunity. It is a common observation that children cured 
of scrofula furnish many cases of chronic pulmonary tuber­
culosis of adult life. 

So we can go on multiplying instances how the infection 
theory has landed us in so many fallacies and contradictions. 
~acteriology itself is in a state_o{Jlux. I_ts very foundations 
-the stability and specificity of micro-organisms-are being 
assailed. If the morphological, cultural, and virulent char­
acters. of an organism can be modified by an alteration in 
their environment, there can be no stability. If a microbe 
can produce two or three different diseased conditions, and 
three or four different kinds of organisms can provoke the 
same disease, there can be no specificity. The mutation of 
bacteria, unorthodox yesterday, is recognized as orthodox 
to-day by the light of modern thought. 

Animal experiments have increased the confusion rather 
than -clarified th~ position.·- Yo~ 5(;f~ct;--lower animal, a 
susceptible animal, and rear it in an artificial environment, 
and place it under conditions of fear and shock which favour 
the abolition of many of its physiological functions and the 
entrance of micro-organisms, you feed it with infected food, 
and, worse still, inoculate it with an enormous dose of 
virulent bacilli, which would never occur in a natural way, f 
and then you cannot produce phthisis or anything similar i 
to the spontaneous disease in man, and afterwards you go 
to apply such an unsatisfactory result obtained in such an 
unnatural manner to man who is infinitely separated from/ 
the lower order by virtue of his powers of mind, intelligence,) 
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consciousness, and personality- no impartial jury would 
bring in a verdict that infection is proved from such a mass 
of irregular evidence. Morbid processes obt~ined by in­
oculation experiments on animals cannot be the same as 
those which occur spontaneously in man. Besides, artifi­
cially penetrating the skin, which is nature's coat-of-mail, 
and taking her fortifications by the flank, render animal 
inoculations very unnatural, and the results obtained by 
them can have no real value. Harmless enzymes found in 
the alimentary tract,· while beneficial in the process of 
digestion and absorption, act like poison when inJected into 
the body, causing fever, trembling, and even death (Chemical 
Pathology, Wells, p. 6I). So it can be argued that the 
presence of tubercle bacilli in the organism may do no harm, 
but when inoculated in the body behave quite differently, 
and the lesions caused by such a procedure have no resem­
blance to what takes place if tubercle bacilli are introduced 
in the ordinary dose and in natural conditions. Clougl!, 17 

an American worker, is obliged to admit that tuberculosis, 
as it commonly occurs in ~a~, is not exactly an~logou-; to 
that _ _pr<>duced experimentally. in animals. Such -a candid 
co~fession throws a doubt on all the results obtained from 
experimented animals, rendering useless a mass of literature 
written on the subject. 

Tubercle Bacilli and Tuberculosis.-The discovery of the 
tubercle bacillus does not prove that it is the cause of the 
disease any more than thepresence- of~f~r~-=-~~g~nis~s. such 
as the pneumococcus, the streptococcus and staphylococcus, 
the diphtheria bacillus and the influenza bacillus, proves that 
the person in whom they are found is suffering from their 
respective disease. It is generally recognized that healthy 
bodies may barbour saprophytes and even virulent germs 
without doing any harm to the organism. The presence of 
an acid-fast organism is no proof that it would cause tuber­
cuiosis. From what has already been shown, there is no 
doubt there is a close relationship between the four varieties 
of tubercle bacilli, and one can be transformed into another by 
a change of environment, such as culture media, temperature. 
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etc. \Ve cannot modify to order in the limited time given 
to laboratory experiments. Because the pathologist may not 
witness the modification from the bovine to the human is no 
argument that this change does not take place in Nature. 
l\fost complicated chemical changes take place in the living 
cell with ease and rapidity which man finds difficult to 
imitate outside the body. Proteips are continually broken 
down to urea, carbonic acid and water, and yet to split pro­
teins even as far as the amino-acid stage requires prolonged 
action of concentrated acids and alkalies, or superheated 
steam under great pressure.18 Micro-organisms adapt 
themselves to given conditions of life. Environment modi­
fies their culture, morphology, virulence, and every othe~ 
character they possess. • The specificity of the disease 
germ,' as Hueppe 19 remarks, • is a phenomenon of adapta­
tion.' If pathogenic bacteria are specific entities and are the 
only true cause of disease, as Koch and Pasteur affirm, at 
least four conditions will have to be fulfill::d. (a) The 
disease-producing bacteria should cause no other effect than 
that of producing the disease. (b) Their ability to produce 
should be constant. (c) They should affect all animals in the 
same way. (d) They should produce only a single and sharply 
defined, typical and specific infectious disease. But we 
know that these conditions are not fulfilled in the case of f 
many a specific organism. The Spirochceta pallida can be 
demonstrated by most observers in only 6o per cent. of 
chancres, and the gonococcus in not more than 1:5 per cent.f 
of gonorrhea.20 J. E. R. McDonagh 21 truly says that • the j 
greatest error of _this era _is_ the assumption that _the Spiro­
chceta pallida is th~o_l~~~use o! syphilis.' Laveran's bodies 
are sometfme_s_ found swarming in the blood of persons, 
especially children, who may be in perfect health with a 
normal temperature; whilst in others suffering from a clini­
cally typical malarial fever not even one parasite can be 
found.22 Klein, in 1893, said he found Bacillus Pfeiffer in 
every case of influenza (Local Government Report, 705r, 
1893), and he was supported by Kitsato ; but now modern 
workers have found the baciUus in healthy individuals, in 

s 
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diphtheria, scarlet fever, measles, broncho-pneumonia, tuber­
culosis, and in bronchiectasis ; and while in typical 
influenza cases it may be absent, other organisms, such as 
pneumococcus, streptococcus, etc., may be present. So in 
tuberculosis the presence or absence of tubercle bacilli with­
out clinical symptoms cannot be taken as an indication that 
the patient is or is not ~offering from ac6ve tuberculosis. 
So that we cannot, as the Lancet says (March 20, Igog), 
rely upon Koch's postulates as a decisive test of a causal 
organism. In the ,•.•bole group of acid-fast bacteria, ranging 
from the so-called pseudo-tubercle bacillus to the human 
type, we find that enviwnment modifies all their characters, 
and we cannot distinguish the different types from their 
morphological and cultural characters, and even their 
virulence can be modified by environment. Such conditions 
as fresh air, sunlight, etc., can neutralize their virulence so 
that they become saprophytes, and, on the other hand, 
vicious hygienic conditions may intensify their virulence. 
The drinking of tuberculous milk need not give tuberculosis 
to children, either because the tubercle bacilli found in it are 
saprophytes or the children can resist their virulence. So in 
the case of hundreds of patients discharged from various 
sanatoria, who are well and strong enough to carry on their 
daily wor-k, and who expectorate tubercle bacilli in their 
sputum, the tubercle germs have been rendered harmless 
by their sanatorium life, or any virulence found among them 
bas been nullified by their powers of resistance. Thus man, 
and not the microbes, ~peaks the last word in the causation of tub~r~uio~h. - - -.- ·---- -- -

- J>atbology.-Mere enlargement of a lymphatic gland is no 
proof that it is tuberculous. Histologically a gland may be 
perfectly healthy and yet contain tubercle bacilli; on the 
other hand, a tuberculous gland may not contain any bacilli 
whatever. Tubercles may be produced by a variety of con~ 
ditions apart from tubercle bacilli. Lubarsch23 has shown 
that tubercles were produced by the injection of Timothy 
grass bacilli, which could not be distinguished from those 
formed by Koch's bacilli. Experimental tubercles are not 
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the same as spontaneous tubercles. The physiological ex­
planation of a tubercle, as described before, is more in keeping 
with observed facts, and better interprets the presence of its 
various constituents than the theory of its bacterial origin. 
Even post-mortem examination gives one neither definite 
nor conclusive evidence of tuberculous disease. What one 
observer considers a lesion as tuberculous in nature another 
may deny, and personal judgment goes a long way in de­
ciding the character and extent of the disease. In hundreds 
of cases where people have died from accident or some other 
disease post-mortem examination has revealed signs of 
extensive disease of the lungs, and yet they have lived many 
years unconscious that anything was wrong with them. 
Besides, children riddled with tuberculous glands get well 
and enjoy good health. These facts go to show that tuber­
culosis does not behave like an infectious disease; indeed, they 
make us doubt whether in its very incipient stage it can be 
called a disease in the ordinary sense of the term. The veri 
fact that the injection of tuberculous tissue containing tubercl~ 
bacilli produces a more severe lesion than the same number 
of bacilli injected alone shows that tubercle bacilli take their1 

virulence from the soil and ~re poisone~ -~h~~i~l-~~~!~fough i_!.i 
Specific infection:.....:... prenatal infection in human beings, 

if it occurs at all, is so rare that it can be considered as a 
negligible factor. There is no evidence of conjugal infection 
in the majority of married cases. and there is no more proof 
in contact infection than there is in the case of married 
couples. The occurrence of multiple cases of tuberculosis 
in the same family or in the same house is more likely due 
to the inmates living under the same conditions of environ­
ment, such as poverty, overcrowding, and other unhygienic 
surroundings. It may be conceded that here and there an 
advanced· case of tuberculosis may cause infection among 
those living in the same room under bad economic and 
insanitary conditions, but there is no proof that such extreme 
conditions prevail in the majority of cases of tuberculosis. 
There is a great consensus of opinion that consumptive 
hospitals and sanatoria are free from tuberculous infection. 
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The theory of aerial infection is more and more denied by 
expert observers. As for milk, those who drink little or no 
milk have more tuberculosis than those who drink more. 
In countries like India, China, Japan, Siam, etc., where 
children are breast-fed and where native cattle are more or 
less free from tuberculosis, the disease among adults and 
children is as prevalent as in European countries. Both the 
children and cattle fed on tuberculous milk have often been 
found free from tuberculous disease. 

Clinical Experience.-Study the infection theory in con­
nection with any phase of clinical tuberculosis: 

Is it the patient's clinical history? Hundreds of patients 
give no history of exposure to infection. On the other hand, 
the writer has seen spontaneous cases of consumption in a 
remote house far removed from human habitation and fanned 
by the four winds of heaven. 

Is it the diagnosis? Again, in hundreds of cases there is 
either no sputum, or tubercle bacilli cannot be demonstrated 
even after the most careful and repeated examination of the 
sputum. Such cases may be called • influenza} pneumonia, • 
'abortive tuberculosis, • • tuberculosoid,' or • pneumococcal 
bronchitis.' It does not matter by what names they are 

1
1 called, the fact will have to be recognized that typical 
, clinical symptoms of pulmonary tuberculosis can be accom­
l panied by an absence of tubercle bacilli. 

Is it prognosis? Patients with grave and prolonged 
symptoms of pulmonary tuberculosis have yielded no 
tubercle bacilli, while those who get well in many sanatoria 
and are discharged _as fit for work have continued to bring 
tubercle bacilli in their sputum. As one such asked the 
writer: 'I eat well, I sleep well, I feel well, what is this t.b. 
you are searching for ?' 

Is it treatment? · Tuberculin treatment as based on the 
germ theory has failed to arrest the disease in so many 
instances that it is being gradually abandoned by many 
hospitals and sanatoria at present. The writer gave up 
using it many years ago when it was so popular, as he found 
it not only worthle5s, but actually harmful in some cases. 
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Therefore the truth must be borne in mind- that cases of 
phthisis C<!-_I!..Q~r-.JYitf!Qyt the presence of ~t;c;:)~acillh 
Those who believe in contagion affectionately cling to such · 
words as • pseudo- tuberculosis; • infection,' • immunity,' 
• mass infection,' • carriers,' as if they explained everything 
to justify their belief in the germ theory of tuber­
culosis. 

Pseudo-tubercle.-To make a difference between pseudo­
tubercle and the tubercle germ is quite arbitrary. The differ­
ence in their histology is a difference in their adaptation to 
environment. Biology emphasizes that a saprophyte can 
take on pathogenic properties through a change in its 
nutrition and cultivation. 

Infection.-The word • infection ' is indiscriminately used 
for anything and everything connected with tuberculosis, 
even when there is not the slightest sign or trace of infection. 
To get over the difficulty a distinction is made between 
infection and disease. Can pathology recognize that in­
fection can occur without disease? For in infectious diseases 
like measles, smallpox, scarlet fever, etc., disease symptoms 
manifest themselves after infection. If infection does not 
provoke tuberculosis, why trouble about infection at all? 
\Ve do not take notice of streptococci, diphtheria, and other 
germs found in healthy people. If the presence of tubercle 
bacilli is no indication of disease, there must be other factors 
which make for tuberculosis. 

Immunity.-.:Though so much has been written about 
immunity, we honestly know neither its mechanism nor how 
and where it is produced. The germ theorists hold that 
the decline of tuberculosis in civilized countries is due to 
the immunity obtained by the gradual infection of the 
people. If such a natural immunity be the explanation of 
the fall in tuberculosis mortality, why should it (the fall) be 
so unequal in civilized countries that are close together and 
where tuberculosis is equally widespread? Why should 
England show a death-rate of 1.16 per 10o,ooo in 1915, and 
France 179: Scotland II I, while its neighbour Ireland shows 
a death-rate of 172? As Sir Robert Philip 24 says, • the 
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fascinating theory of communal immunity on natural lines 
fails badly when tested by hard facts.' If immunity is due 
to the production of specific antibodies such as have been 
found in the blood in tuberculosis, how is it that this allergic 
condition canriot be conveyed from one animal to another 
by the transference of blood? There is no proof at present 
that cells carry the antibodies instead of the blood.25 On 
the othel:' hand, Nature brings about allergic and immunized 
reactions by means of inflammation, which is a natural and 
physiological process. So that while the bacteriologist 
connects immunity with micro-organisms, the biochemist 
and the biologist suggest that immunity reactions are 
chemical and physiological rather than bacterial. 

Mass infection may be artificially produced in animals by 
injecting large quantities of virulent bacilli, but this is a 
different thing from showing that it occurs in human beings 
under natural_ conditions. Even in animals the intra­
peritoneal and intravenous injections prove fatal from 
general toxremia rather than from bacterial infection. We 
do not know what mass infection means. If it means 
-infection by a large quantity of bacilli, we have no proof 
that it takes place in ordinary life, or that it has been found 
to prpve fatal under natural conditions. If it does take 
place, contact with· cases of advanced tuberculosis, or drink­
ing quantities of tuberculous milk, would furnish many 
instances of mass infection. We have already drawn 
attention to the fact that Drs. Haldane and Barwise 26 have 
observed that, while phthisical tin-miners and grit..:stone 
workers do not go to a hospital, but stay at home and 
expectorate sputum loaded with tubercle bacilli, their wives 
and children never seem to be affected with the disease. 
We have also quoted instances from New York and Germany 
of children drinking tuberculous milk for a considerable time 
without contracting the disease, showing that even a close 
contact with advanced tuberculosis or drinking tuberculous 
milk need not necessarily produce tuberculosis. 

Carrier Theory.-Though a great commotion and alarm 
were created about typhoid carriers, Dr. Hamer,27 in his 
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latest Council Report, gently throws overboard both 'Typhoid 
Mary' and the' Folkestone carrier,' by saying that • in neither 
of these classical instances was the case proven.' He also 
mentions that, in spite of typhoid prevailing in considerable 
excess in 1898, 1899, and r8go, and the consequent appear­
ance of many hundreds of carriers of typhoid bacilli newly 
on the scene, the succeeding years, instead of showing a 
rise, had shown a steady decline, and adds that facts of this 
nature are • wholly irreconcilable with the bacillus carrier 
thesis.' Cannot the same be said of tuberculosis also? If, 
according to Osler,'Z5 in Ribbert's laboratory tuberculous 
lesions are found in practically 100 per cent. of the bodies 
of adults, every civilized human being must be infected with 
the disease, and therefore, if the disease becomes active, 
every one of us will become a carrier and liable to infect 
others! 

The t!_uth is that eyery_th~q~y__a!'!d_t:reatment of tubercu­
losis based on infection has led us into fallacy, confusion, and 
contr;-dTctior\.--The -xii-edic~i. mi~d h.~;-been- trained . for-a 
generation to think an(C:id ·bacteriologiCally. The luxuri· 
ous development of ba~teriology has side-tracked medical 
research, narrowed its vision, exaggerated the part played 
by the micro-organisms, and distorted the perspective of 
healthy and diseased conditions. In fact, our knowledge of 
tuberculosis is still in the making. \Ve cannot definitely say I 
how epidemics originate, how symptoms of disea..;;e are . 
produced, how immunity is acquired. Resistance is still a 
mystery which Nature holds in her hand. It cannot be 
measured by any mechanical means or laboratory method. 
Experiments in vitro cannot be taken as examples of what: 
takes place in vivo. Substances that are highly bactericidal 
i1' vitro may prove to possess a high degree of toxicity in vivo 
for the living animal. We have no proof that bacteria act in 
the living body in the same way as they do in the test tube. 
\Ve do not know anything definite regarding the nature or the 
structure of op.;onins, antibodies, amboceptors, complements, 
etc., or the mechanism of their action, or the conditions of 
their production. The tendency of the present day is to run, 
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after and accept every new and strange doctrine concern­
ing tuberculosis without giving due weight or consideration. 
It may be the opsonin theory of ·Wright, the phagocytic 
theory of Metchnikoff, the side chain theory of Ehrlich­
each school has its own cult and followers, and interprets the 
phenomena of disease and immunity in its own way, and 
coins its own words to support its theory, and yet how much 
of the past researches have become out of date. In the 
diagnosis of tuberculosis, the cutaneous tuberculin test, the 
precipitin reaction, the albumin reaction, the leucocyte 
count, the opsonic index, the complement fixation, the 
presence of tubercle bacilli in the blood and freces-one by 
one they have been brought forward as infallible tests, but 
they have failed to give a positive evidence of pulmonary 
tuberculosis. Experts themselves are not agreed in their 
results and conclusions, and are often found in opposite camps 
contradicting one another. What was discovered yesterday 

'is doubted to-day and discarded to-morrow. The literature 
of tuberculosis is strewn with the wrecks of theories once 
popular, but now almost forgotten and cast away. 

But science is ever progressive, the evening finding her 
nearer truth than the morning, though the goal is ever 
elusive and as far away as the distant hills. The inner 
shrine of truth is more easily reached through the intuitions 
of the mind and spirit than through physical observation or 
mathematical deduction. The world is built on a larger 
scale than for microbes. The pathologist is inclined to see 
infection in every germ and disease in every abnormality, 
because he surveys life's processes from the artificial sur­
roundings of a laboratory, and judges a living man from the 
findings of a microscope. Hence his judgment leads to 
fallacy, his conclusions lend themselves to contradiction. If 
animal experiments cannot be relied upon as to what takes 
place in man, if stability and specificity of micro-organisms 
have proved untenable, if Koch's postulates are no longer a 
causal test of a specific organism, if immunity is a bio­
chemical rather than a bacterial problem, if the presence or 
absence of tubercle bacilli gives one no idea as to the presence 
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of active tuberculosis in the body, we have a right toques­
tion the evidence of infection. The theory that • stamp 
out bacteria, and you will stamp out disease' cannot 
hold good at the present day. Not till England comes 
to see, as America 29 has already done, that the tubercle . 
bacillus is no longer tuberculosis can any progress be made ; 
in solving the problems of tuberculosis. Bacteriology 'has l 
done its work in calling attention to the invisible organisms 
that play their part in health and disease. The germ theory 
of tuberculosis has served its purpose as a working hypothe­
sis, a stepping-stone, the vantage ground from which we now 
behold broader horizons, wider fields where deeper factors 
than micro-organisms are seen to be working. There arej 
already signs that the 'place so long usurped by bacteriology 
in the medical world is being challenged by such sciences 
as biochemistry, biology, psychology, and sociology, which 
are knocking at the door of medical research to place their 
contribution for a wider conception of life and disease 
processes. They are showing that man is more than 
microbes, that the proper study of man is man himself, and 
that his daily habits and living, his social and economic 
environment, have much to do in shaping his life, health, and 
diseas~ condition. What these environmental factors are 
we shall proceed to study in the following chapters. 
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CHAPTER VII 

THE HISTORICAL AND ECONOI\HC SURVEY OF 
_ TUBERCULOSIS 

HAVING briefly considered tuberculosis from the point of 
view of infection, we now proceed in the following chapters 
to enquire into man's environmental conditions to see if they 
offer a better explanation of the etiology of the disease. 

x. A glance at the history of medicine in bygone cen­
turies brings out the fact that tuberculosis is a disea~~ .Ql 
every a!!ci.ent as well as modern ciyJ!i!~j:iQn. The evidence 
of the disease among ancient nations is furnished by the 
study of human remains unearthed by archa:ologists, of 
caries found in skulls, vertebral columns and other bones 
among Egyptian mummies and elsewhere, and of the records 
left in India, Greece, Rome, Nubia, Arabia, and later in 
medieval times in Italy, France, Spain, and Portugal. The 
Hindu physicians, Charaka and Susruta, who lived a long 
time before the Buddhist period (6oo B.c.}, have left a fuller 
account of the disease than many other ancient writers. 
Greeks under Hippocrates, and Roman and Arabian phy­
sicians, have followed, and in some ways amplified the 
writings of the ancient Indians. Charaka devotes a whole 
chapter on consumption (Sosha), and gives four varieties of 
phthisis. Susruta, who was more a surgeon than a physician, 
also gives an account of the disease in his voluminous book 
on medicine. The principles of their treatment seem very 1 

much like those carried out in an open-air sanatorium at the 
present day. They prescribed a meat and milk diet, the 
flesh of goats, deer, pigeons, etc., curries cooked in ghee 
(clarified butter), animal broths with barley, rice, etc. They' 
gave their patients goat's milk and butter made from it with 
sugar, or fresh butter with sugar or honey, ass's milk, garlic,/ 
pepper, etc. They recommended them to live among the 1 
goats, evidently with a view to inhaling the ammoniacal 
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emanation from the urine of the animals. They attriliuted 
the disease to grief, violent exercise, to old age, diminished 
bodily and mental strength, and excesses of all kinds. Their 
insistence on feeding the patients with nourishing food, 
especially with milk, butter, and animal food suggests that they 
had an idea that tuberculosis was due to lack of nutrition. 

2. The history of tuberculosis and its_ rate of mortality 
in England and Wales during the last sixty or seventy years, 
when studied in the light of economic facts, brings out many 
interesting points: (a) First we notice that there is a general 
decline in the death-rate from tuberculosis in almost all 
parts of the civilized world, beginning in the forties with 
Great Britain and extending all over Europe for subsequent 
decades. (b) The decline in the tuberculosis mortality 
began to take place long before the tubercle bacillus was 
discovered or any preventive measures were taken against 
the spread of the disease. In fact, the writer 1 has already 
pointed out that the fall in the rate of mortality was greater 
before than after any active measures were introduced. 
Taking the mortality rate of phthisis in England and \Vales 
for forty years from r875 to I9I5, we find that during the 
last twenty years-I895 to rgrs-in spite of extensive 
propaganda and great efforts to destroy infection which were 
made, the death-rate has not only not fallen in the same 
proportion as in the previous twenty years, but has steadily 
increased (Fig. IO). (c) \Ve also find that the general death­
rate has fallen to a greater extent than the phthisis rate. 
Karl Pearson,2 analyzing the death-rate of general diseases 
and phthisis in England and \Vales, divides the seventy-five 
years (1835 to 1910) when the records were kept into three 
periods, and shows that-

I 

l General Death-Rate. Phthisis Rate. 
I 
I 

i In the first period Fell very slowly. The fall is pronounced. 
(1835-I86o). 

The fall In the second period There is more pro- not so pro-
(186o-I8Ss). nounced fall. nounced. . 

In the third period There is more pro- There is a check in the 
{I88S-I9IO). nounced fall. decline. 
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FIG. Io.-DIAGRAM ILLUSTRATING THE MORTALITY OF PULMONARY TUBERCULOSIS IN ENGLAND AND WALES SINCE r865, 

The dotted line shows the steady decline up to the year x8g6. In the following years the rate of decline was insignificant, and 
fluctuated above the dotted line till 1913, when the rate of mortality quickly rose till 1918. 

Had the death rate between 1895-1920 made the corresponding decrease it did in the previous 25 years (187o~x8gs), it would 
stand at 6oo per million at 1915 and 300 to 400 per mi~lion at 1920, 

To face page ?6• 
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which means that while the death-rate from general diseases 
has steadily fallen during the last twenty-five more than in 
the previous twenty-five years, the death-rate of phthisis 
declined less and increased relatively during the last twenty­
five years. 

That this is also true in regard to America is borne 
out from its statistical records. Dr. Mays,3 taking th~ death­
rate of tuberculosis in New York city from r887 to I9II, 

divides the period into two equal parts of twelve years. The 
first half of the period-r887 to r8g9---=.covers about five 
years, in which preventive measures against tuberculosis were 
not chiefly in evidence; but in the second half-1899 to tgn: 
-the crusade against consumption was in full force. During 
the whole period the death-rate fell 43·6r per cent., of which 
25"51 per cent. belonged to the first and r8·ro per cent. to 
the second half of the whole period, showing that the 
decrease was T4I per cent. less in the second half than in 
the first half of the whole period. According to Dr. Hoff­
mann's New York Consumption Statistics8 from r882 to 
1gn:, the total fall of death-rate for the whole period was 
40·03 per cent., of which 27"44 per cent. goes to the first and 
12·62 per cent. to the second half of the whole period­
which means that the death-rate of consumption decreased 
more in the first half of the period by x4·82 per cent., when 
no efforts were made to combat tuberculosis, than in the 
second half of the period when such efforts were carried out. 

Dr. Menzies,~ Medical Officer of Health for the County of 
London, points out in his report for rgig, as the writer had 
done in rgi2, the curious irony that while the death-rate 
declined uniformly up to the time of discovery of the tubercle 
bacillus, it has since maintained a steady rate and recently 
even risen during a period in which there has been a wide 
acceptance and vigorous application of Koch's views. If not 
due to anti-tuberculous measures, what is the explanation of 
this greater fall of mortality in the early forties both in 
England and America? Is it due to the tubercle bacillus 
having lost much of its former virulence? Dr. Menzies 
rightly contends that there is no positive evidence that the 
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tubercle bacillus has lost any of its virulence, and the fact 
that the disease has behaved in a totally different way 
in Ireland is very much against the theory of diminished 
virulence of the bacillus. Is it because th~ intrinsic capacity 
for resistance of the race is increasing ? We have already 
seen that the difference in the behaviour of the death-rate in 
neighbouring countries like France and England, or Scotland 
and Ireland, precludes the possibility of communal immunity 
accounting for the decline. Is there any evidence that insti­
tutional segregation has anything to do with the decline, as 
Sir Arthur N ewsholme has alleged? A stay of three months 
or so in a sanatorium out of a total infective period of many 
months or years of a few hundreds out of thousands of con­
sumptives cannot possibly have any influence in the decline 
of the mortality rate. Besides, Dr. Bulstrode pointed out in 
the Local Government Report, Igo8, that if segregation was 
to be credited with bringing about a decline in the death­
rate, that decline would be augmented during the next ten 
years, Igo8 to Igi8, whereas the reverse has proved to be the 
case. The fact that the rate of decline instead of increasing 
has slowed down and is rising has upset all the theories of 
those who hold that the decrease in the mortality rate is 
due to the decrease of virulence, to racial immunity, and to 
segregation: 

Menzies, after remarking that not one of the above­
mentioned factors affords an entirely satisfactory explanation, 
concludes by saying, as other authorities have done, that the 
general improvement in the conditions of life of the working­
classes has been a powerful factor in influencing the decline 
in the death-rate of tuberculosis. Such a conclusion is 
supported by a study of the economic history of England 
during the last sixty years. 

3· Tuberculosis and the Economic History.-The decline 
in the death-rate of tuberculosis in England in the early forties 
may be due to many factors. During the thirties and forties 
the working of coal and iron mines which gave England the 
command of European and American markets, the introduc~ 
tion of steam and the invention of cotton machinery which 
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expanded her industry and her manufacture, the flow of 
treasure from India and gold from California which increased 
her bullion-all these contributed to her wealth and pros­
perity. The Bank Act of 1840 expanded her currency. The 
repeal of the Corn Laws in 1847, and the subsequent admis­
sion of free imports into the country, cheapened bread and 
other necessaries of life, and ameliorated the misery and 
poverty of the people. In 1.845 the first Public Health Act 
was passed, and in 1847 the appointment of medical officers 
of health in several towns was followed by many sanitary 
reforms, such as improved drainage and water supply, the 
erection of healthy working-class dwellings, etc. Thus the 
inauguration of efficient, economic, and sanitary measures, 
ensuring a higher standard of living among the workers than 
in other European countries, would account for the fast 
decline of tuberculosis mortality during the forties and fifties. 

The Crimean war in x854 and the lnd1an mutiny in 1.857 
evidently brought distress and anxiety to the English people, 
as seen in the rise of the mortality rate. Another rise in 
1866 marks the era of cotton famine in the years between 
1863 and 1866. Every period of war and famine, and every 
crisis in the industrial world, has a devastating effect on the 
people, especially the working-classes when the increased 
price of food is followed by increased poverty and over­
crowding of the workhouses with the unemployed, increase 
of crime, and in the rate of mortality including tuberculosis. 

The seventies came in with improvement in trade and 
industry, increased prosperity, and the steady decline in the 
death-rate of tuberculosis till x87f, when it began to rise 
(see Fig. 10). There was another fall in the eighties, 
which corresponds with a period of unbroken peace, when 
railways were built on a large scale, and the production 
of foodstuffs, of minerals, and of manufactured goods 
increased by leaps and bounds. So that between 1843 
and 1884 Dr. Baskett 5 calculates that the average income 
of a working-man's family rose in money value from £40 
to £85 or £go a year, and that all the time the money 
was actually purchasing more food and commodities. 
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In 1.88g there commenced another great disturbance in 
the economic field, followed by a rise in the mortality 
curve, which very nearly touched the dotted line in 1.8go. 
Revolution broke out in Brazil in I88g, in Argentine in I8go·, 
in Chile in 1.89I; banking failure in Australia from r8gx-r8g3, 
great currency crisis in America from 1:893-I8g6-all of which 
had a depressing effect in this country. Ever since 1.894 
the prices of various commodities have been going up. In 
1.894 English wheat touched 22s. Iod. per quarter, and rose 
to 28s. 4d. in 1.904 and 34s. nd. in 1.91.4.* The steady rise 
in the cost of living in the nineties, as seen below, precipitated 
a great strike in xgrr among the miners, seamen, dockers, 
and railway men. 

I Average Wage. Bread. Bacon. Sugar. 

r 

IC}OO IOO"O 100"0 100"0 roo·o 
1910 99"70 114"8 138"9 124"3 

In I8g8 the long period of peace was broken by the 
Spanish-American war. which was followed by the South 
African war in 1.8gg to 1.902 and the Russo-Japanese war in 
1.904 to Igos. These series of wars from 1.8g8 to 1.905 caused 
an unproductive expenditure of £goo,ooo,ooo, and resulted 
in diminished production and increased demand, and the 
consequent marked advance in prices and commodities and 
increase in the cost of living, so that in I8g8 the mortality 
rate of tuberculosis so increased that the curve crossed the 
dotted line for the first time for fifty years and has not since 
fallen below the line. 

Though the wages were rising, the prices of food and other 
commodities were rising still more, so that the real wages-i.e , 
the actual wealth passing into the hands of the workers-have 
been falling since I8g6, and right up to the great European 
war in 1.91.4, and much more so ever since. 

Side by side with the increased cost of living, as pointed 
* The prices since 1914 are: 1915, 525. IOd.; 1916, s8s. 5d.; 1917, 

755. 9d.; 1918, 7IS. IId. j 1919, 72S. IId.; 1920, 90S. 8d., falling steadily 
to 46s., 5os., in October, 1921. 
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out by Dr. Baskett, 5 there has been an enormous increase in 
the rates caused by the ever-growing expenditure in municipal 
and national service. In xgo5 the municipal debts came to 
rival the national debt. According to Mr. Tom Myers, M.P., 6 

the outstanding debt of the local authorities in rg2o -was 
£ss8,ooo,ooo, and the amount raised in local rates for the 
current year rg2r will not be less than £roo,ooo,ooo. The 
increase of national and municipal taxes, which also means 
increase{ of food prices,,must fall heavily upon the poor and 
middle classes. For a rise in rates and taxes, and the prices of 
life's necessaries, bring in their train more poverty and under­
feeding, less resistance to fight disease, and an increase in the 
death-rate of tuberculosis, as is demonstrated by the mortality 
curve which is seen going above the dotted line since r8g8, 
and further and further up since in spite of the active crusade 
against tuberculous infection. Thus the mortality chart, 
when studied in the light of the history of the living condi­
tions of a people, becomes alive with momentous facts, showing 
a close bearing between the social and economic conditions 
and the mortality rate of tuberculosis-rising during a social, 
industrial, or economic crisis, and falling in times of peafe 
and prosperity: In this connection, the close relation 
between tuberculosis and leprosy makes us draw attention to 
the observations of Creighton, Hutchinson, and Newman7 

that the decline and final extinction of leprosy in Great 
Britain is due to an extensive social improvement in the life 
of her people and to a complete change from the former poor 
and insufficient diet. 

4· Clinical experience among many observers on tuber­
culosis also bears out the close connection between poverty 
and tuberculosis. The writer, while working-Tor-someyears 
in--aw6i-K1ng-=--Class community, noticed over and over again 
that as long as there was employment, good wages, good 
food and freedom from anxiety, the working people fared 
well and kept free from tuberculosis: but unemployment, 
poor wages, scarcity of food, and anxiety in the household, 
brought chronic underfeeding, sickness, distress, and a 

6 
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recrudescence of tuberculosis which further increased their 
poverty. 
~- 5· The study of history will furnish a still more general 

~· re~J.mblance between poverty and sickness. In all great 
wars, famines, and great sieges, from the siege of Paris 
to the siege of Kut-el-Amara, it is known that underfeeding 
and starvation lowered resistance, and was followed by a 
widespread visitation of typhus, typhoid, plague and pestil­
ence, scurvy, dysentery, etc. The extreme dearness of 
living during the wars with Napoleon is a matter of common 
knowledge. In the same way, the Crimean war, the Indian 
mutiny, the Italian war, the American Civil war, and many 
other subsequent wars have caused an enormous unproduc­
tive expenditure and increase in prices of food commodities, 
and unemployment and poverty. During the great European 
war, I9I4 to Igi8 and after, it is impossible to forget the 
terrible tragedy that overtook the countries of mid-Europe, 
where thousands and thousands of children and adults 
became victims to chronic starvation and malnutrition, 
rickets and tuberculosis. The widespread calamity and 
distress to her children has brought home to Germany-the 
birthplace of the discovery of tubercle bacillus, and in fact 
of the germ theory of disease-that tuberculosis is more an 
economic than infectious disease. Professor Kayserling, 8 

one of the foremost German authorities on tuberculosis, 
laments that all the progress of years has been swept away, 
and Germany is back at the point she had reached in the 
eighties. Other German physicians are now beginning to 
say that tuberculosis should be regarded primarily not as an­
infectious disease, but as a disease of nutrition to be con­
trolled much more by feeding than by preventing infection, 
and that if only food could be procured the cases of bone 
and gland tuberculosis in children could be made to improve 
amazingly. From Austria come the reports that as the 
result of continuous underfeeding and hunger, the wards of 
the Vienna hospitals are filled to overflowing with dropsy, 
scurvy, rickets, and Barlow's disease 9 (a disease due to 
malnutrition). So that the study of all the facts which 
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the economic survey of these countries has furnished 
strongly suggests that in civilized countries the social, 
economic, and industrial factors more largely influence the 
incidence and mortality of tuberculosis than any tuberculous 
infection. There are also other factors which we shall examine 
as we proceed. 
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CHAPTER VIII 

THE BIOCHEMICAL ASPECT OF TUBERCULOSIS 

'If we examine into the recent advances of medicine we will find that 
a large percentage of these have been made possible by the aid of a 
knowledge of physiological chemistry and nutrition •• :- • The future of 
medicine rests with clinical chemistry and nutrition.'-SIR \VILLIAM 

OSLER : System of Medicine. 

EVER since the discovery of the tubercle bacillus, the de­
velopment of pathology and bacteriology, following the lead 
given by the German school of thought, has made rapid 
strides, and has guided the workers to investigate all diseased 
conditions in relation to bacterial infection. While the 
principles of the germ theory were being strenuously pushed 
forward during the past generation, the science of bio­
chemistry has slowly advanced, and is engaged in lifting up 
a part of the veil and bidding ~s gaze at Nature"s manifold 
and marvellous works within man himself. The living activi­
ties of the cells of the body, the various processes that gather 
round cell metabolism and chemical reactions, and the part 
played by the endocrine organs in growth and development, 
are opening new fields and offering a more faithful clue to 
the causation of health and diseased conditions. True, bio­
chemistry is still in its infancy. The maze of metabolic 
processes is still too intricate to follow or understand. The 
interrelation of endocrine glands, vitamines, enzymes, and 
hormones-words we use in our imperfect knowledge-are 
not fully unravelled. Yet they give us a glimpse, by the 
flickering light of which we thread our way to see their first 
principles. \Ve see the barest outline, as biochemistry takes 
us step by step from the supply of raw food material, across 
the still unexplored regions of biological and chemical pro­
cesses right up to the end of nutrition and the health of man. 
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Nutrition and respiration, as representing food and oxygen, 
stand at the very threshold of physical life. Food materials 
introduced into the body form the beginning of nutritive 
process, and the formation of healthy. blood its last; and 
between the two lies the long chain of complex machinery 
we call • metabolism,' which is concerned in vitalizing the 
food materials through the alimentary juices an-d secretions 
of various glands to bring about digestion, assimilation, and 
excretion. A break in any part in this long chain, any defi­
ciency in the quantity and quality of food materia), any fault 
or failure in the various secretory organs, will bring about 
abnormal changes in the chemical processes and reactions 
which, if continued, would ultimately lead to pathological 
and diseased conditions. 

We may presume that growth and development, the health 
and well-being of man depend upon two sets of factors­
various foodstuffs introduced from without and a host of 
chemical agents and reactions that operate upon them from 
within, and the interplay of these two principal factors gives 
a clue as to the main work of biochemistry. 

Food Supply.-The study of tuberculosis, therefore, in the 
light of biochemistry, brings us to the examination of the food 
supply. In order to maintain health, all foods must contain 
a proper balance of proteins, carbohydrates, salts, and 
water. A certain quantity of food daily is also necessary to 
secure this balance and to replenish and to renovate the 
body, just as a cook in a house must be provided with a daily 
supply of provisions to prepare the meals and to feed the 
family. Proteins are not only tissue-forming foods, they 
have also a stimulating effect on various metabolic processes. 
Carbohydrates and fats supply kinetic and potential energy. 
Salts, found in all organisms, are the commonest salts of the 
earth, which regulate osmotic pressure and the alkalinity of 
the body fluids. And water-it is astounding that living 
matter, with all its wonderful properties of growth, move­
ment, memory, intelligence, devotion, suffering, and happi­
ness, should be composed of 70 to go per cent. of nothing 
more complex and mysterious than water! 1 
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But modern research has shown that an intake of a proper 
proportion of proteins, carbohydrates, salts, and water, is no 
longer sufficient to maintain life. The food values of a well­
balanced ration may be perfect from a chemist's point of 
view, but physiologically may be far from pe):"fect. It has 
been found that animals steadily declined in weight and 
health when they were fed with artificial foods based on 
caloric energy. Hopkins,2 as early as Igo6, showed that no 
animal can live upon a mixture of pure protein, fat, and 
carbohydrate, and even when the necessary inorganic 
material is carefully supplied, the animal cannot flourish. 
So we come to see that besides an intake of a certain 
quantity of food, a provision of a certain quality in the food, 
some accessory food factors or 'vitamines,' as Casimir Funk 
has called them, is absolutely necessary for the maintenance 
of normal health. Though the actual nature of these sub­
stances is not known, their existence is not doubted. Prior 
to the recognition of vitamines, the importance of the so­
called glands of internal secretion had come to be recognized 
in the maintenance of a normal physiology. The inorganic 
constituents of the blood, such as salts, whose chemical pro­
perties are well known, should also come into the category 
of accessory food factors, as even in small quantities they 
are essential in the production of vital 'phenomena. With 
these, broadly speaking, can also be added enzymes and 
ferments, which are external secretions (while hormones are 
internal secretions), vitally necessary in promoting a healthy 
digestion and assimilation. So that, in a large sense, we 
may include the mineral salts, the vitamines, hormones, 
and enzymes in the group of accessory factors, which 
either supply materials that make for nutrition or act as 
stimulants and solvents of other foods-in other words, 
which either act as part of the food substance itself or serve 
as promoters of chemical assimilation of food substances. 

Salts.-Calcium forms about three-fourths of the total 
mineral salts of the body,3 and is an important mineral con­
stituent of the food. It is necessary for the formation cf 
cells, for the clotting of blood and milk, and for neuro-
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muscular activity. Phosphate of lime enters into the normal 
structure of every organ of the body. Calcium in small 
doses stimulates the phagocytic activity of leucocytes;' and 
appears to play an important part in the metabolism of fats. 
During the period of growth and reproduction the organism 
requires the maximum amount of calcium. Sodium is con­
cerned in tissue metabolism and the absorption of protein 
foods. The amount of sodium chloride in the human body 
averages about zoo grammes. Potassium salts are necessary 
for proliferating cells, especially for the development of cell 
life in blood and muscle. While sodium salts occur chiefly 
in animal foods, potassium salts are mostly found in fresh 
vegetables and fruit, and, being soluble in watet, a consider­
able proportion of them is lost in the process of cooking. 
The importance of iron is seen in its forming a constituent 
of haemoglobin, and therefore being essential for the absorp­
tion of oxygen by the system. Manganese is a valuable 
oxidizing agent and in conjunction with iron plays an 
important part in metabolism. Phosphorus is found where 
the growth is most active, and in the nuclei of all cells 
including leucocytes, in nucleo-protein granules, in tissue 
and nerve cells, and bones. The organs ·of the greatest 
vitality, such as the brain, the testes (for intellectual and sper­
matogenetic activities respectively), contain the most phos­
phorus. Its importance is so great that in its absence, as 
Bouchard said, not a cell in the body could be formed or 
could subsist. 

All the mineral salts play an essential part in tissue build­
ing and nourishment. They may become deficient in the 
body through a deficient food supply and impaired metabolism, 
and also through increased acidity as a result of abnormal 
metabolism and deficient oxidation. 

Vitamines are found exclusively in the tissues of plants, 
from whence they pass into the tissues of herbivorous 
animals, and thus become available for carnivora. So far 
three kinds of vitamines have been found. Fat soluble A is 
found in butter, cream, in the majority of animal fats except 
lard, and to a lesser extent in cod-liver oil, milk, eggs, 
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germinating seeds, gre:.n portions of plants, cabbage, lettuce, 
spinach, and carrots. "\Vater soluble B, besides being an 
anti-beri-beri and anti-neuritic vitamine, is an important 
growth factor as fat soluble A, and is found most abundantly 
in eggs, wheat germ, and yeast, and in considerable quanti­
ties in liver, brain, sweetbread, wheat and maize bran, dried 
pulses, haricot beans, linseed and nuts, and in smaller 
quantities in lean rrieat, whole grain wheat, maize, rice, 
milk, and fresh green vegetables, such as lel tuce, spinach, 
carrots, potatoes, and apples and lemons. Anti-scorbutic C­
The richest sources of supply of this vitamine are raw 
cabbage, the juice of swedes and of turnips, fresh lemons, 
orange juice; and next in importance are the germinating 
pulses, fresh beans, scarlet runners, preserved lemon juice, 
fresh lime juice, raspberries, and tomatoes. This list of 
vitamines may not be complete, and probably more than 
one vitamine may be necessary for maintaining health. 

Internal Secretions.-Though our knowledge of the 
functions and the chemical nature of internal secretions 
is still deficient, we know enough to maintain that they play 
a prominent part in the regulation of metabolism, growth, 
and nutrition. The thymus gland is the· mother tissue of 
all lymphoid structures, and is associated with development 
and reproduction. The action of the adrenals and the 
sympathetic is reciprocal, for the sympathetic stimulates 
the secretion of the adrenalin, while adrenalin increases the 
sympathetic response.6 The thyroid furnishes an internal 
secretion which is essential to normal growth and nutrition. 
It increases the functional activity of the adrenal glands, 
and through them general oxidation and metabolism.6 The 
parathyroids, according to MacCullum,7· control the dis­
tribution of calcium in the body. The pituitary body is 
associated with the reproductive organs and the sympathetic 
nervous system, and with growth, and is a stimulant to the 
plain muscular fibres and the secretion of milk. The 
pancreas is concerned in carbohydrate metabolism, and 
supplies ferments which take a direct part in protein 
metabolism of tissue cells; while the hormones in the 
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alimentary tract-gastric and duodenal secretions-together 
with the ferments produced by the liver control digestion, 
assimilation, and nutrition.8 In -fact, we may say in truth 
that every part of the body, including bones, muscles, brain, 
skin, etc., furnish an internal secretion necessary for the 
development and proper functioning of all the other organs 
of the body. 

Enzymes.-Enzyme action is manifestation of all cell life, 
if not of life itself. Ferment~ and fermentation constitute 
life's activity and health, and their action in the living 
organism is due to their colloidal, electrical, and chemical 
nature, and not bactericidal as Pasteur affirmed. If there 
were no enzymes or ferments, there would he no .life. They 
disintegrate and split fats, proteins, glycogen, etc., and 
oxidiz~ them to form new compounds, and resynthesize 
amino acids. They reduce proteins into diffusible and easily 
oxidizable forms, so that they enter the cell and are built up 
into cell protoplasm. or become decomposed with the libera­
tion of energy. All foods in their fresh, natural state contain 
enzymes which, acting upon the food materials, render them 
soluble. The enzymes of the digestive tract follow the work 
begun by the food enzymes. So both the food and body 
enzymes are necessary for complete nutrition. 

Interrelationship of Accessory Factors.-'\Ve can go 
further and trace an interrelationship or dependency 
between the various factors we have been considering, 
between the proteins and carbohydrates on the one hand, 
and the four groups of accessory factors on the other. They 
act and react upon each other, and their co-ordination and 
antagonism create a healthy balance and normal metabolism. 
For instance, calcium metabolism, as well as growth and 
development, are under the influence of many endocrine 
glands, such as the thymus, the parathyroids, the pituitary, 
and the suprarenal glands. Sodium chloride stimulates the 
rate of lipase action. Ptyalin was shown by Bang {Ign) to 
be almost inert in the absence of sodium chloride, while the 
activities of enzymes are greatly modified by salts, even in 
dilute solutions.9 Fat soluble A is made up of labile 
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substances resembling those of an enzyme. Vitamines and 
hormones have many points in common. Vitamines are as 
characteristic of vegetable life as hormones are of animal 
life, and chemically they are not greatly dissimilar, while 
both are intensively effective in minute doses. That the 
lack of either may produce somewhat similar effects can be 
seen on comparing rickets (due to the absence of vitamine A) 
with osteomalacia; the neuritis of beri-beri (due to the 
absence of vitamine B) with that of diabetes ; and scurvy 
(due to the absence of vitamine C) with the form of 
purpura due to acute adrenal deficiency.10 There is good 
reason for believing that vitamines act as catalysts, also the 
enzymes whose action in many respects resembles that of 
inorganic catalysts, particularly in the colloidal state. 
McCarrison 11 has shown that vitamine and dietetic defects 
pr~duce adrenal and pituitary enlargement, and atrophy of 
the other endocrine glands. The thyroid governs and 
controls all the other internal secretory organs. It stimulates 
the suprarenal, and both of them with the pituitary cause 
an increase of sugar through the sympathetic. All the 
enJ.ocrine glands interact with the reproductive organs and 
the sympathetic nervous system. 

Colloidal and Electrical Action.-So far we have been 
discussing the chemical character of food constituents and 
food accessories. ·chemical analysis alone does not deter­
mine the value of even the essential properties of foodstuffs ; 
their colloidal and electrical conditions are intimately 
connected with their chemical reactions. Chemical action 
and electric phenomena are so closely related to each other 
that in many instances one cannot occur without the other. 
In fact, we are beginning to see that many phenomena which 
are generally regarded as chemical are largely electrical in 
character. The disassociation of a compound into its 
elements or ions is frequently accompanied by the assump­
tion of definite electrical charges, as when common salt is 
made into a dilute solution with water it disassociates itself 
into sodium (positive) and chlorine (negative) particles or 
ions. The relation between colloidal and electrical condi-
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tions is seen by the fact that all vegetable and animal fluids 
in the living tissues are largely colloidal in character, that 
the blood is a typical complex colloidal fluid, and that each 
colloidal particle carries a definite charge of electricity. 12 

The living cells which are largely impermeable become 
permeable under the influence of certain ions which allow 
electrically charged particles to pass freely through them. 
This passage of colloidal substances is considerably in­
creased by the presence of a crystalloid such as common 
salt. Thus the colloidal, electrical, and chemical energies 
are closely interrelated. Electrical action energizes all 
physical and chemical processes, and gives potential, without 
which absorption cannot take place.13 The structure of 
the body as well as of the plant, vegetable, and fruit is 
electrical, and chemical functioning is the expression of 
electro-physical activity in given media with constant charge, 
and that death, cellular or somatic, may be the expression of 
electrical diffusion. 14 

Experiments at Mendip Hills Sanatorium.-In this con­
nection mention must be made of some experiments that 
were conducted at the Mendip Hills Sanatorium to ascertain 
the physical, chemical, and electrical condition ~f living foods 
and dead foods, and their relation to digestion and assimila­
tion. The first set of experiments was made with the aid of 
an astp.tic galvanometer (as was recommended by Arthur 
Baines and A. '\Vhite Robertson) to find out the electro­
motive force of fish, meat, fruit, vegetables, etc. When the 
positive terminal of the galvanometer was attached to a fine 
needle, which was inserted into the stem of a pea-pod, and 
the negative terminal to another needle which was inserted 
into the pod itself and the circuit closed, a deflection of 
positive sign was obtained, and on reversing the attachment 
to the galvanometer an equal deflection of negative sign was 
registered on the millimetre scale, and the electro-motive 
force of vegetable was thus found. So every fruit will give a 
constant negative deflection \vhen the right hand needle is 
inserted in the stalk and constant positive deflection when it 
is inserted in the flower end. Fresh meat will give a re-
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versal of sign within forty-eight hours, and after that time 
electric diffusion will take place. Fish loses the reversal of 
sign within a few hours after being caught alive. So in fruits 
and vegetables if diffusion takes place by injury, decay, or 
rot, there is no reversal of sign. When the foods are dis­
charged of electricity they are dead. On the other hand, 
the seed bearing fruits and vegetables are vital foods and 
give the reversal of sign in proportion as they are alive and 
not wounded or bruised. These experiments go to show 
that the life of a vegetable or animal protoplasm depends 
upon its electro-motive force, and that the more they are 
stale or cooked the greater ·their electrical diffusion and 
death. 

A second set of experiments was made on fresh foods, 
green foods, stale foods, and dried foods, with the help of a 
glass cylinder which was provided with a thermometer and 
which was placed in a sand-bath over a heating apparatus. 
Inside the cylinder a test-tube was kept constantly in motion 
b}' a clockwork movement, in which was placed dilute hydro­
chloric acid and pepsin in varying quantities. The heat was 
kept at a constant temperature by means of an automatic 
and cooling valve. All foodstuffs to be tested were carefully 
masticated in the mouth and placed in the tube, and the 
tests were made to represent as far as possible the digestion 
of the alimentary tract. (See chapter on Diet.) 

From these experiments we gathered that fresh and quick 
(alive) foods retain their electro-potential with their vitamine 
and enzyme content, and that the physical properties of 
foodstuffs play a more important part in the process of meta­
bolism and digestion than their actual chemical properties; 
rather the chemical properties are governed by the physical 
condition of food materials. The fresher the food the more 
intact its chemical, electrical and enzyme properties, the 
more easy and rapid its digestion and the greater its nutritive 
value. Fresh and alive and untampered foods bring with 
them their enzymes and ferments, which through their 
colloidal and electrical properties are isotonic with the fer­
ments of the body glands and tissues, and hence their 
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meeting ensures a more normal and easy digestion and 
assimilation. In stale, cooked foods there is a deficiency 
and destruction of enzymes which not only render digestion 
more difficult, but produce purins and other toxins. It is, 
therefore, easy to understand why civilization is connected 
with deficiency dis~ases including tuberculosis. 

If the condition and quality of the supply of raw materials 
are essential to a healthy nutrition, let us proceed to examine 
some of the staple foods that are daily consumed in an 
ordinary househoJd-namely, milk, bread, meat, butter, 
vegetables, etc. • 

Milk.-The consumption of milk in civilized countries has 
grown with the advance of civilization, and forms an 
important article of diet for children and invalid:;. The 
foundation of a child's life is laid during the first six months 
or so of its existence when it draws all its nourishment from 
its mother's milk. Milk forms a- complete food for the 
infant to whom its various ingredients h~e, weight for 
weight, a higher nutritive valre than similar ingredients 
found in other foods. Milk proteins produce more flesh than 
the same weight of vegetable proteins and have a higher 
power of assimilation. So that the child that is breast-fed, 
and brought up in fresh-air surroundings, grows up to be a 
normal healthy being, as in the so-called savage and un­
civilized lands where, in consequence, there is little or no 
tuberculosis among the children. But deprive the young 
infants of their natural food, rear them with cow's milk or 
any other artificial food, even under the best conditions you 
are introducing into them, who are struggling at the very 
threshold of life, materials foreign to their constitution and 
digestion. For all the ingenuity of man has not succeeded 
in converting the cow's milk into human. Only in recent 
times have we come to realize that human milk differs from 
cow's in many respects. Human milk is alkaline, while cow's 
milk is acid. Homan milk contains more lactose, more 
substances of unknown nature, and less casein than cow's 
milk. The reaction of stools of artificially fed infants is 
alkaline and that of the breast-fed is acid, because in the 



94 PULMONARY TUBERCULOSIS 

former fat and protein elements, and in the latter carbo­
hydrates, predominate. In the breast milk lactalbumin 
constitutes two-thirds of the protein in the milk. while in 
cows it constitutes only one-fourth of the total protein.15 

Besides, the proteins of human and cow's milk are bio­
logically dissimilar, so that those derived from the cow must 
be regarded as foreign to the human infant.16 In cow's milk 
there is a large amount of fixed calcium, whereas in the 
human there is not much fixed lime, but a large proportion 
of free ionizable calcium.11 In the breast milk there is a 
larger percentage {45 per cent.) of protective bacteria than 
in the bottle milk (37'6 per cent.) which prevent the develop­
ment of pathogenic organisms. To these physical and bio­
logical differences must be added the psychological effect 
when the mother feeds her child. The drawing of the infant 
to her bosom, and the caressing and fondling of it during 
nursing, with the feeling of the child's sense of security and 
satisfaction, must influence the sympathetic and stimulate 
the secretion of internal glands which ensure a healthy flow 
of milk and nutrition of the infant. 

Investigations of Moro and Salge18 go to show that 
greater natural properties of immunity are possessed by the 
breast-fed than the artificially fed. Therefore there is no 
wonder th'at the breast-fed child is better developed, goes 
through its teething and ·other ailments more naturally, 
resists infection more quickly and successfully, and has a 
lower mortality than the artificially fed.19 Dr. Hope20 has 
reported that the deaths among the bottle-fed children under 
three months are fifteen times as great as those found among 
the breast-fed. So that so far as the human milk is con­
cerned there is conclusive evidence of its great superiority 
over any other method of feeding the infant, and yet there 
seems to be an unwillingness on the part of the profession to 
recognize that when a child is deprived of its natural food it 
is exposed to defective nutrition and all the train of evils 
that aris~ from it. This unwillingness is to a great extent 
due to a current belief that hand rearing does not very much 
affect the health of the child, and that there is no marked 



ITS ETIOLOGY AND TREATMENT ' 95 

difference in the nutritive value of raw milk and boiled milk; 
indeed, Lane-Clayton asserts that boiled milk has given her 
more favourable results than raw milk. But Price21 showed 
that, calves fed on raw milk did better than those fed on 
boiled, pasteurized, or sterilized milk. If, according to Moro 
and Finklestein,22 the gain of weight of children is inferior 
when fed upon boiled human milk, surely we can infer that 
boiled cow's milk must be inferior to raw milk. There is a 
great deal of evidence that heat destroys nutritive and bio­
logical properties. Also the inhibitory effect of protective 
substances found in raw milk is destroyed by boiling, with 
the result that bacteria grow more rapidly in the boiled than 
in raw milk. The germicidal action of raw milk has recently 
been demonstrated by Chambers,23 who found by combined 
evidence of microscopical examination and plate count an 
actual decrease in numbers of bacteria in raw milk under 
certain conditions. It may be possible in a laboratory to 
regulate the amount and duration of heating milk to a 
scientific precision so that it does not lose very much of its 
nutritive and biological qualities; but how is it possible to 
ensure a strict laboratory condition in an ordinary household 
where the mother or the maid of all work has many duties 
to perform besides standing over a stove and watching the 
temperature of milk? Investigators have concluded that 
ordinary cooking, or even the pasteurizing process, is liable to 
weaken or destroy the anti-scorbutic and other valuable 
properties of milk, so that infants reared on such sterilized or 
boiled milk are liable to suffer from rickets. From our own · 
practical experience at the Sanatorium we found that patients 
did not thrive on sterilized milk, and so had to give up steri­
lized and substitute fresh milk. On heating, small amounts 
of H 2 S are split off from the milk which may account for the 
change in taste and odour, and when the flavour is destroyed 
at least some of the nutritive properties are likely to be 
destroyed.24 On the other hand, Hopkins25 has shown that 
when rats are fed on an insufficient dietary the addition of 
minute quantities of raw milk caused a most striking differ­
ence in the rate of growth of the animals. Cow's milk is 
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intended to rear a calf and not a human child endowed with 
all the high qualities of min.d, intelligence, consciousness, 
etc. If we seriously think for a moment of the enormous 
difference that exists between a child brought up under 
natural conditions and carefully tended and nursed by the 
love and devotion of its own mother and the unfortunate one 
tucked away in a perambulator and left to feed itself from a 
bottle of artificial food, the composition of which depends 
day by day upon the caprice of its attendant, we shall come 
to realize the terrible disadvantage of the hand-reared infant 
whose constitution must seriously suffer at the most forma­
tive period of its life. The general assumption that tuber­
culosis begins in early childhood obtains a new interpretation 
-viz., the evils of substituting artificial feeding for breast 
feeding is the first tragedy of the civilized child which brings 
in its train gastric derangement, malnutrition, and other 
constitutional disturbance. 

Bread.-The study of the history of bread-making reveals 
another tragedy of civilization. From the earliest history of 
the world bread has been described as the staff of life. More 
than fifty years ago the countrysides of England were dotted 
with stone mills where locally produced grain was ground 
for the making of bread. Hand mills are still found in many 
parts of Asia, India, France, etc. When the wheat was milled 
between stones, the flour contained the unimpaired enzymes 
of the grain and produced bread which nourished fine healthy 
people of good physique, sound constitution, and perfect 
teeth. The grain of wheat contains among other things 
protein, carbohydrates and starch, fat and enzymes. The 
nutritive parts of the grain can only nourish the body if they 
are acted upon by the enzymes in the grain and dissolved, so 
that they ·may be easily absorbed into the system. The 
wheat grain contains four kinds of enzymes: cerealin, which 
causes the protein of the wheat to become soluble peptones; 
amylase, which converts the starch into sugar; cellulase, 
formed during germination, which converts cellulose into 
sugar; and an enzymic fat salable which assists to emulsify 
the fat. The roller mill was introduced into England in 
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z862, and from that time dates the degradation <>f our daily 
bread. The millers found the flour which contained the 
unimpaired enzymes inclined to go rancid if it. was kept 
after two months, and so they proceeded to bake the wheat 
grain to destroy the enzymes, in order that the flour might be 
kept longer than Nature has intended. Even the ordinary 
• brown bread, • which is made by the addition of a little 
bran to the rolled flour, is no better or ~ore digestive, as the. 
constituents of the bran cannot be assimilated without the: 
aid of the enzyme • cellulase.' 

The bread that is made of non-enzymic flour has been 
found to impair nutrition and health, and predispose to 
disease in both man and beast. T. G. Read, 26 who has 
given considerable attention to the study of food enzymes in 
relation to health, has shown by his experiments that young. 
chickens. when fed on meal baked to destroy the enzymes, 
suffered from diarrhrea, and died within a fortnight of being. 
hatched ; laying hens, fed solely on baked grain, soon 
stopped laying; pigs fed on stale barley-meal, in which· 
the enzymes bad perished, ·fell ill of swine fever and died ; 
but when the pig-keepers ground their own meal which 
contained the unimpaired enzymes, they never lost an 
animal from swine fever. Reid further observes that the· 
peasants of Normandy and Brittany chiefly live on pot­
au-feu (consisting of various vegetables, meat,. fish, staJe 
bread, slices of cheese, and rind of bacon) and bread con­
taining all the enzymes of the grain. They are mostly tall, 
of fine physique, and sound teeth ; whereas the inhabitants 
of Jersey, who are also descended chiefly from Normans and 
Bretons, lived on imported chilled beef and frozen mutton, 
and bread made from roller flour where the grain enzymes 
have been destroyed, have decayed teeth, and are not as 
tall nor have as fine a physique as the Normans and. 
Bretons. These observations are corroborated by workers 
in biochemistry, who attribute the decay of teeth to some 
vi'tamine deficiency in the diet of children and adults. The 
non-enzymic bread simply fills up the stomach without 
nourishing the body. The destruction of food enzymes 

7 
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reduces the nutritive value of the food and lowers the 
vitality of the people. 

Rice.-Here again one sees the evil effects of Western 
civilization. As long as the inhabitants of the East, un­
touched by the Western habits, subsisted on whole rice 
they did well. The working population, to whom rice is a 
staple article of diet, did hard physical work and kept itself 
strong and healthy. But with the arrival of modern milling 
machinery from the West, the brown rice was milled and 
polished, and was robbed of its silver skin together with the 
germ or embryo; and this white polished rice is a deficient 
food, and those who live wholly on it succumb to beri-beri. 
Hopkins quotes Eijkman, 27 who found that for each ro,ooo 
of the prison population in the Dutch East Indies, there was 
only one case of beri-beri among those eating unpolished 
rice, 4r6 on the mixed rice dietary, and no less than 3,goo 
on polished rice. 

Meat.-Enormous quantities of frozen meat are yearly 
imported to England for home consumption, and the poor 
especially avail themselves of this imported meat, owing to 
its being cheaper than the home-killed meat. The nutritive 
value of frozen meat is reduced, owing to the loss of meat­
juice and volatile substances which give aroma and flavour 
and render meat appetizing. Well-nourished dogs fed on 
frozen meat suffer from dysentery and eventually die of it, as 
the enzymes of the meat are more or less destroyed when 
kept in the cold storage. Nansen 28 found that fresh. meat 
without vegetables was sufficient to prevent scurvy, whereas 
monkeys can be given the disease by feeding them on stale 
meat. Fowls fed on sterilized meat or sterilized egg will 
develop polyneuritis. 29 

Vegetables, Fruits, etc.-Fresh vegetables and fruits 
form important sources of salts and vitamines. In large 
cities and towns it is difficult to obtain fresh-cut vegetables, as 
by the time they reach the ordinary household they become 
stale and tend to lose some of their electrical properties. 
Vegetables as daily articles of diet owe their chief import­
ance to the alkaline salts, especially potash, they contain ; 
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and as the potassium salts present in vegetables are soluble 
in water, a considerable proportion is often lost in the 
process of cooking. Fresh fruits also contain salts of potash 
and antiscorbutic vitamines. Chick and Hume30 have 
reported that all dried foods examined, including desiccated 
vegetables, are more or less deficient in antiscorbutic 
vitamine; cooking cabbage at rro to 120° C. destroyed 
decidedly more of the antiscorbutic property than ordinary 
cooking. Drying destroys entirely, or reduces, the anti­
scorbutic property of a vegetable. Holst and Frolach31 

found that potatoes, carrots, dandelions, and cabbage lost 
all, or the greater part, of their antiscorbutic property for 
guinea-pigs through long drying. Scurvy is cured or averted 
by the addition of fresh raw cabbage to the diet, but it has 
no effect upon symptoms if even twice the amount of the 
same vegetable is given cooked or 'high dried.' 32 The 
potato has a high content of potassium. Carrots have a 
considerable amount of both water soluble and fat soluble 
vitamines. A considerable portion of the caloric value of 
food is lost when water used in cooking is thrown away. 
Rats fed on cooked carrots without the extracted juice soon 
developed a tendency to eat a larger amount of food than 
rats which were fed with boiled carrots plus the juice in 
which they were cooked. 88 From our own experience we 
have found that a diet of fresh home-killed meat, fresh-cut 
vegetables, and new milk, is more satisfying than the same 
amount of chilled meat, stale vegetables, and boiled milk. 
Appetite and flavour are Nature's way of indicating the 
quantity and quality of food necessary for nutrition. There 
is no doubt that the consumption of large quantities of food 
in vogue in civilized countries is partly at least due to the 
eating of foods which are more or less devoid of vitamines 
and essential substances that make for nutrition. 

All foods that have been treated with heat or cold and pre­
served are electrically dead foods, and hence have more or 
less lost their nutritive value. \Ve do not notice their. loss 
in a mixed diet, but in countries where the diet is confined 
exclusively to a single cereal-as in the rice-eating com-
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munities of the East_:_the deficiency of nutrition becomes 
apparent. So civilization, to a large majority of the popula­
tion, involves the consumption of cooked and dried foods, 
frozen and tinned foods, refined and polished foods, stale and 
preserved foods, which are foods deficient .of vitamines and 
other food accessory factors which disturb nutrition in the 
long run and bring about conditions of malnutrition and 
disease. 

Before going further, we must notice one or two points 
that bear on deficient accessory factors. Not only deficiency 
in food accessory substances, but deficiency in hygienic con­
ditions, would also help to disturb metabolism and nutrition. 
Young chickens fed on normal diet, but reared indoors and 
kept 1,mder laboratory conditions and deprived of liberty 
and fresh air, failed to develop and declined.34 Fresh-air 
conditions stimulate metabolism, as seen in the sanatorium 
patients, whereas bad hygienic conditions help to intensify 
the effects of food deficiency. Drs. Daton, Findlay, and 
\Vatson,35 making experiments on some litters of dogs, 
found that all the first litter they sent to the country, 
where the puppies could romp and play and were fed on 
oatmeal porridge and skimmed milk, thrived and had no 
rickets; but the second litter that was confined in the labora­
tory and fed on wholemeal porridge, whole milk, and butter 
fat, showed distinct signs of rickets. Again, a mere supply 
of raw materials does not ensure of their being utilized by 
the organism ; they must be presented in an organic form, so 
that they can be easily metabolized and absorbed. Mineral 
substances in the human milk, such as phosphorus and 
calcium, are in an organic form, and are therefore easily 
assimilated. Any deficiency of calcium from a deficient 
supply of milk to children cannot be made good by adding to 
the dietary vegetables such as spinach or carrots, which are 
rich in calcium content. The latest studies by Denis and 
Minot 32 indicate that it is difficult to enrich the human blood 
by giving calcium salts in this way. Cow's milk contains 
5 per cent. of calcium, and yet children fed on this lime-laden 
food get decayed teeth; yea, a· large amount of calcium salts 
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may actually promote toxic results 36-all this showing that 
the utilization and metabolism of calcium and other salts 
depend upon the way they are introduced as raw materials 
into the body organism. 

Food Accessory Factors and Disease.-From the fore­
going observations it is abundantly clear that if the daily diet 
is deficient in one or more food essentials, metabolism must 
suffer, and diseased conditions would, sooner. or later, make 
their appearance. \Ve can only relate briefly the morbid 
conditions that are related, directly or indirectly, to food 
deficiencies. 

Salts.-Young animals deprived of potassium show re­
tarded muscular development. Scurvy in adult animals has 
been attributed to the absence of potassium salts, and this 
idea received support from the beneficial effects of fresh 
vegetables and fruit in that disease. Sir F. \V. Mott37 finds 
that in the central nervous system in dementia prrecox there 
is degeneration of the nucleus of the neuron, and, in all 
probability, a diminution of organic phosphorus in the cell 
in the males. Calcium starvation is associated with many 
morbid conditions, such as joint troubles, rickets, epilepsy, 
tetany in eclampsia and pregnancy, etc. Sir James Barr 38 

found that one of the earliest signs of pneumonia is the 
diminution of lime salts in th·e urine. Faulty digestion, as 
well as faulty diet, produces lime starvation in man. J. F. 
Russell 30 states that insufficient supply of lime leads to im­
perfectly developed organs, lowered resistance, and lack of 
power to repair injury. Loeper and Bechamp40 found that 
certain chronic intestinal diseases cause a loss of calcium, 
and from this arise symptoms such as asthma, loss of weight, 
decrease of coagulation, hremorrhage, nervous disturbances, 
and that in gastro-intestinal lesion the calcium content of 
blood is decreased. Deficiency of iodine would bring thyroid 
disturbance and all the evils connected with thyroid insuffi­
ciency. Depletion of alkali reserves produces acid intoxica­
tion and a host of troubles associated with it. In fact, 
mineral salts play such an import ant part in metabolism and 
nutrition that it is impossible to trace all the morbid con-
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ditions they induce by their deficiency in quantity or in 
assimilation by the organism. 

Vitamines.-The researches of Funk, Hopkins, McCar­
rison, McCollum and Davis, Osborne and Mendel, Mellanby, 
Chick, and many others, have shown the tremendous influence 
exerted by vitamine deficiency in producing many disorders. 
The deprivation of fat soluble A develops rickets, osteo­
malacia, or keratomalacia in infants. The deprivation of 
water soluble B is responsible for beri-beri and polyneuritis; 
while the deficiency of antiscorbutic vitamine is associated 
with scurvy, and of protein with pellagra. It is interesting 
to observe that in both pellagra and leprosy there is loss of 
sensibility and blanching of the skin, and a profound dis­
order of nerves and nerve centres, and both are caused by 
some toxic character of the food-the one of bread and 
porridge, and the other of fish (Hutchinson) or animal food 
(Creighton).41 Chick's experience among the starving 
children of Vienna has shown that besides the various 
stages of delayed growth and development, malnutrition and 
Barlow's. disease are brought about by deficiency of vitamines 
and other food factors. Further, dietetic deficiencies, as 
McCarrison 42 has pointed out, lead to many gastric and 
intestinal derangements, such as dilatation of the stomach, 
gastric ulcer, colitis, dysentery, etc. Also deficiency of 
vitamines affects the efficiency of all the endocrine organs, 
and through them brings about a larger circle of disorders, 
which result in degenerative changes in every organ and 
tissue of the body. 

Endocrine Organs.-It is not possible to separate alto­
gether the effects of vitamine deficiency from those of endo­
crine insufficiency. One intensifies the condition of the 
other. Besides, there is such an interdependence between 
the endocrine organs themselves, that the affection of one is 
an affection of all the rest. Broadly speaking, endocrine 
insufficiency profoundly affects the metabolism of the body. 
and growth and nutrition. It is well known that severe 
forms of thyroid insufficiency develop cretinism and myx­
redema, and arrest growth and development in children. 
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Between malignant and benign myxredema there is a wide 
range of thyroid insufficiency affecting the cutaneous, gastro­
intestinal, nervous, and sexual systems, and producing 
symptoms of infiltration of tissues and nerves, rheumatism, 
hcemorrhage, loss of hair, dry skin, subnormal temperature, 
enuresis, intestinal stasis, and toxcemia, etc. In fact, the 
symptoms of thyroid degeneration are so extensive as to 
affect almost every tissue and organ of the body and almost 
every civilized family. And so with regard to adrenalin, 
there are various degrees of hypoadrenalism leading te 
asthenia with low blood pressure, lack of vascular tone, 
weak cardiac action and pulse, ancemia, slow metabolism, 
physical and nervous prostration. The insufficiency of 
parathyroid is connected with tetany, of pancreas with 
varying degrees of diabetes, of duodenum with intestinal 
disturbance. Deficiency of endocrine and sexual organs 
causes general depression, melancholia, neurasthenia, and 
many other forms of neuroses. And all· the morbid con­
ditions produced by vitamine and pluriglandular insufficiency 
affect, and are affected by, the great sympathetic system, 
involving a wider. circle of disturbance of au· the vital 
processes of the body, and creating various diatheses that 
afflict mankind. 

Tuberculosis and Deficiency of Food Accessory Factors. 
-Tuberculosis is fundamentally a disease of lowered nutrition 
and of decline in functional activity of cells and tissues. 
Though the investigations of biochemistry concerning their 
relation between deficiency of food accessory factors and 
tuberculosis are not fully worked out, the evidence of all the 
available material goes to show that tuberculosis is truly a 
deficiency disease-a disease accompanying a deficiency in 
quantity and quality of food materials, deficiency of assimila­
tion and nutrition, deficiency of hygienic conditions, of 
physical and mental rest, etc. 

Deficiency of Protein and other Caloric Factors.-ln a 
large majority of cases, tuberculosis is developed under 
conditions of poverty and chronic want. whose effects are 
intensified in every generation. The grim tragedy that is 
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being enacted on a large scale before our very eyes in starving 
Vienna and other devastated districts of Central Europe 
speaks louder than all scientific arguments to prove that 
underfeeding and chronic starvation result in malnutrition, 
lowered vitality, rickets, and tuberculosis. 

Deficiency of Food Accessory Factors.-Salts, vitamines, 
endocrine and enzyme deficiency. 

Deficiency of Salts.-Many authorities agree that calcium 
-starvation is one of the features of tuberculosis. ·According 
to Gaube, there is in tuberculosis o·22 less mineral salts, 
especially phosphates, than •is found in normal adults. 
Halverson, Mohler, and Bergeim43 state that failure of the 
body to deposit lime around the tuberculous areas is due to 
an inability of the tuberculous area to utilize properly all 
the available calcium. \Vhat is the cause of this inability? 
Calcium starvation in the body may be brought about not 
only from deficient food supply, but also from deficient 
assimilation and destruction of free calcium ions by acid 
fermentation. Again, calcium phosphate being insoluble, 
its absorption is best assured when it is in chemical union 
with proteid substances; the action of the enzyme, rennet, 
causes the chemical combination of lime phosphorus and 
casein, and the action of pepsin is necessary to prepare this 
combination for absorption in an assimilable form. The 
formation of rennet from zymogen is dependent upon the 
presence of hydrochloric acid in the gastric juice, so that if 
the gastric secretion is deficient in hydrochl~ric acid and 
gastric ferments lime starvation ensues; and as tuberculosis 
is closely associated with gastric derangement, J. F. Russell's 
theory that calcium starvation is at the root of tuberculosis 
seems quite probable. His theory is strengthened by the 
fact that tuberculosis follows many acute fevers, gastro­
intestinal disorders of children and adults, pregnancy, 
lactation, etc., in all of which calcium metabolism is impaired 
by deficient gastric secretion. Also this may be the rational 
explanation of the general improvement in our sanatorium 
patients, which follows the administration of an hydrochloric 
acid mixture. Anyhow, there seems to be a very close 
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connection between gastric disturbance, calcium metabolism, 
and the appearance of tuberculosis. 

Hart, Steenbock, and Humphery," after making careful 
experiments, found that the mere addition of calcium to the 
fodder of cows prevented the birth of premature, weak, or 
dead calves. The investigations of Forbes have shown 
cows producing large amounts of milk, and fed with common 
winter rations, undergo constant losses of calcium, mag­
nesium, and potassium from the body, so that a large 
number of milch cows suffer from deficiency diseases 44 which 
open the door to tuberculosis. 

Selkirk'~5 invariably found that cement labourers and lime­
kiln workers are immune to lung infections. Also T. J. 
Beasley,46 commenting upon the relation of calcium 
deficiency and tuberculosis, points out the infrequency of 
the disease among lime workers, and recommends the 
administration of calcium chloride. 

According to Wells, 47 the amount of iodine in the 
thyroid is decreased in tuberculosis, which may be the 
reason why thyroid insufficiency and tuberculosis often go 
together. 

Deficiency of Vitambies.-In all the chief cities and 
towns in civilized countries where tuberculosis is most 
prevalent vitamineless food forms the chief articles of diet, 
especially among the poor. The stale, the frozen, and tinned 
foods are deprived of much of the aroma, volatile substances 
and vitamines, and1 cooking them still further reduces their 
nourishing properties. In literally thousands of poor families 
men, women, and children live chiefly on white bread, 
margarine, jam, tinned milk, and tea, which are so deficient 
in nourishing elements that it is impossible to form healthy 
blood, bone, and tissue from such a vitamineless diet. To 
this must be added the monotony of the same diet, year in 
and year out, and the crowding together in slums, tenements, 
and one-roomed dwellings, where decent conditions are 
impossible-all these factors tend to impair digestion and 
metabolism and lead to malnutrition and wasting diseases. 
Professor Johnson observes that the absence of vitamines 



Io6 PULMONARY TUBERCULOSIS 

not only causes atrophy of muscles and degeneration of 
nerves, but is a predisposing cause of tuberculosis. 

Deficiency in Endocrine Organs.-As we have seen, 
endocrine glands are the great regulators of nutrition and 
metabolism. According to Hutinel,48 there is thyroid, 
suprarenal, and pituitary deficiency in tuberculosis. Wast­
ing diseases are associated with a considerable decrease in 
the size of the thyroid, and with this a decrease in the 
amount of iodine. The ancient humoral theory, which 
attributed life and resistance to the healthy blood and plasma, 
is really the present endocrine theory, which places the 
mechanism of vital resistance largely in the thyroid, the 
suprarenal, and the pituitary glands. Sergent 49 has de­
scribed two forms of adrenal insufficiency occurring in tuber­
culosis. The first deals with the well-defined symptoms of 
Addison's disease; in the second the symptoms of adrenal 
insufficiency become more marked as the disease progresses. 
The caseation and calcification occurring in tuberculous foci 
in the lungs are due not merely to an increase of lime 
through the ingestion of suitable food, but also to increased 
functional efficiency of the adrenal glands. Toxremia is 
the usual cause of adrenal insufficiency, and in tuberculosis 
the amount of toxin is larger than the adrenal can cope with. 
Endocrine glands, with or without their association with 
the nervous mechanism, supply the proper stimulus for all 
the activities of digestion, nutrition, and assimilation. 
Endocrine insufficiencies, as the thyroid in parents, may 
show themselves as tuberculosis in the children; or pul­
monary tuberculosis and thyroid degeneracy may so act and 
react upon each other that it may be difficult to ascertain 
which is the cause and which is the effect. 

Deficiency of Enzymes.-Many, if not all, of the chemical 
activities of the body cells are due to the enzymes they contain. 
Enzyme action is the most important factor in maintaining 
nutrition and neutralizing toxins. In tuberculosis the secre­
tions of the entire digestive tract are more or less diminished 
in quantity and quality, followed by disturbed metabolism and 
decline of body nutrition. Especially the liver and pancreas 
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show functional insufficiency in tuberculosis. Defective 
pancreatic secretion involves defective oxidation and acid 
production, and enzyme deficiency brings gastro-intestinal 
fermentation and putrefaction. Deficient nutrition, which is 
characteristic of tuberculosis, may be brought about by 
deficiency of both food and alimentary enzymes. For the 
enzymes of the digestive tract alone cannot maintain 
complete nutrition, they must have the co-operation of the 
enzymes from the food materials. For instance, in the 
white bread which is daily eaten in civilized countries, the 
enzymes which render the nutritive parts of the grain 
soluble are destroyed, and hence ptyalin alone in the saliva 
is not sufficient to convert all the starch of the bread into 
sugar. Owing, therefore, to the want of oxidizing action of 
the grain enzymes, nascent lactic acid is formed in the mouth> 
which acts upon the enamel of the teeth and causes caries. 
Also, owing to the inability of the enzymes of the digestive 
tract to digest cellulose, fat, and carbohydrate of the grain, 
much of the nourishing materials of the food, which would 
have been assimilated if the food enzymes had been active, is 
either lost and evacuated by the bowels, or accumulates, 
forming a bulky mass, causing constipation and stasis. So 
that poverty means deficient food, deficient nutrition and 
assimilation owing to deficient enzymes which cause 
deficient oxidation and acid condition, accumulation of by­
products of digestion, and constipation and a greater amount 
of work laid on the ferments of the digestive organs. In the 
well-to-do classes, rich living, overeating, alcohol, with a 
sedentary life, impose a still greater burden on the liver and 
pancreas, and a greater amount of secretion of enzymes both 
for digestion and destruction of toxins; the consequence is 
that in the course of time there ensues fatigue, exhaustion of 
pancreas, and other digestive glands, dyspepsia, acid intoxica­
tion, and various diathetic conditions. 

Milk and Tuberculosis in Children.-The hand-rearing of 
infants bas become almost universal in civilized countries. 
The enzymes of human milk are just suited to the stomach 
of the child for healthy digestion and assimilation. Cow's 
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milk does not contain the ferments needed by the infant's 
digestion, but contains a fore;gn protein 50 which its digestive 
organs find difficulty to absorb and assimilate as readily as 
the milk of its own mother. This itself is a great tragedy. 
\Vith the development of bacteriology came pasteurized, 
sterilized, boiled, and finally dried milk, in which bacterial 
life is more or less thoroughly destroyed, and yet the disease 
of malnutrition remained. "Marasmus, rickets, infantile 
scurvy, osteomalacia, re~urred in spite of the use of bac­
terially purified milk in children, because these foods had 
lost something which fresh milk contained. (a) Boiling, 
sterilizing, etc., have destroyed at least some of the enzymes 
and antigens found in the fresh milk which made for diges­
tion and absorption, and which conferred a high degree of 
resistance to the growth of pathogenic organisms. (b) \Vhile 
boiling left the organisms of contamination unharmed it 
has destroyed to some extent the protective bacteria found 
in fresh milk, such as lactic acid bacilli, which protect the 
infant from the possibility of putrefactive changes occurring 
in the intestines, and permit the digestive process being 
carried out in the natural way. (c) In human milk lactose is 
more abundant than in cow's, which is food for the lactic 
acid bacilli. Thus the hand-reared infant is deprived of the 
friendly offices of the lactic acid organism. This is another 
tragedy. The feeding of the infant with gruels, dextrinized 
flours, starchy foods, further harasses its digestion and nutri­
tion, as the amylotic enzymes of saliva and pancreatic juice 
are not developed properly until many months after birth, so 
that it can~ot assimilate these artificial foods which contain 
a great deal of starch. This is still another tragedy. Added 
to these it meets with other troubles, such as being brought 
up under bad hygienic and insanitary conditions, slums, 
overcrowding, and as it grows its digestive struggle with 
vitamineless foods, such as white bread, margarine, tea, etc., 
still more undermine its nutrition. The consequence is that 
while the savage child that is breast-fed grows free from 
tuberculosis, the hand-reared infant develops gastro-intestinal 
affections characterized by dyspeptic stools, emaciation, loss 
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of appetite, loss of weight, followed by malnutrition, rickets, 
and tuberculosis, which are the outcome of wrong feeding 
and underfeeding as seen by the terrible amount of these 
diseased conditions among the Austrian and German chil­
dren at the present day. 

So all through the history of civilization man's natural 
food is tampered with and nutrition suffers. The milk is 
boiled and sterilized, the butter concocted from vegetable fats, 
the wheat is milled, the rice hulled, the maize decorticated, 
the oats rolled, the potato peeled, the vegetables boiled, 
the fish and meat chilled or tinned, the sugar refined, etc. 

These are more or less dead foods which are wanting in 
vital elements that make for a sound body and healthy life. 
As dead foods man is obliged to eat a larger quantity of 
them which only increases the gastric and intestinal trouble, 
with the result that all the organs are overworked, the 
stomach is dilated, the process of digestion impaired, .and 
ends in a condition of acid intoxication and intestinal stasis 
-a condition so ably described by Sir Arbuthnot Lane/1 

who affirms that intestinal stasis and chronic constipation 
develop changes in and reduce the activity of the thyroid:•2 

It is true that toxin absorption from the bowel would reduce 
the activity of endocrine glands, but, as McCarrison showed, 
we must go behind intestinal stasis and connect both imper­
fect assimilation, chronic constipation as well as thyroid 
deficiency with vitamine and enzyme deficiency. The toxins 
associated with chronic intestinal stasis lead to nutritive 
failure and tuberculosis. Many hundreds of cases of pul­
monary tuberculosis begin from gastric trouble, and as time 
goes on the failure of digestion and nutrition still more 
intensifies the disease or causes its recrudescence. Therefore, 
looking at the whole question, we can conclude that evidence 
is accumulating to show that vitamine and enzyme starvation 
lead to disorders affecting the gastro-intestinal, endocrinic, 
sexual, nervous, in fact every system in the body, so that we 
can truly say that all diseased conditions are the outcome of, 
or associated in the first place with, deficiency of food, or 
some food accessory factors. 
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Disease seen from Biochemic~ Biologic~ and Bacterial 
Aspect.-So far we have been studying disease from the view­
point of food deficiency and b!ochemistry. But biology takes 
us a little further in its explanation of the phenomena of life 
and its variations. It points out that there is an inherent 
law of life by which an organism adjusts itself to various 
environments. In a simple way life solves its own problems 
by its functional activity. The processes of life carries with 
it the processes of diseased conditions, and the process of 
disease becomes the process of healing. So that the law of 
healing already exists in disease in the same way that a rise 
in the carbonic acid gas in the blood carries with it an 
adjustment in the increased breathing. If the quantity of 
salt taken with the daily food, as Haldane5: pointed out, is 
very small, the kidney does not secrete very much of sodium 
chloride; but if the quantity consumed is large, the kidney 
secretes more, and so whether we take little or much salt 
with the food, the same osmotic pressure is maintained in 
the cell. Again, if there is an increased acidity of the blood, 
it is counteracted by quickened breathing and increased con­
sumption of oxygen, which washes out the surplus C02 , and 
by the production of ammonia instead of urea by the liver. 
Thus the organism is constantly adapting itself to the varying 
changes in environment. In reality life, health, disease, 
immunity are just continuous adaptations to maintain har­
mony and equilibrium. The reactions that maintain life 
when healthy heal life when that health is disordered; in 
other words, the law of healing is already present in the 
disease. 

Life with its functional activity not only adapts itself 
when nutritive processes are maintained, but also when 
nutrition is impaired through a deficiency of food materials. 
Voit52 has pointed out that blood during prolonged starvation 
retains its normal composition, and more fat is oxidized to 
compensate for the deficiency in albuminous oxidation. So 
is disease1 like tuberculosis, an adaptation to new conditions. 
If health can be termed the ordinary plan of war campaign 
which a general follows in the .course of the war.. disease 
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can be likened to his alternate plan which he keeps in his 
pocket to be used should a crisis arise and the first plan 
prove unsuccessful, but both plans are already thought out, 
the one in operation and the other waiting to be 'carried out, 
and in both the same materials, such as troops of cavalry 
and infantry, guns and ammunition, etc., would be used, 
perhaps only grouped and arranged differently or in greater 
numbers. So in disease Nature uses the same chemical 
reactions to bring about healing as in health. The symptoms 
which arise in disease are part of the curative process of 
nature, and tuberculosis, which in its first phase can be 
considered physiological, carries with it the cure of the 
disease in its fever, inflammation, caseation, fibrosis, etc. 
But when the stress of war is continued the deficiency of 
oxidizable materials is prolonged, the functional adaptive 
changes pass on to structural changes, and structural to 
more or less permanent organic changes, then in reality 
disease is ushered in, which is an expression that Nature 
has failed in her strenuous efforts to maintain an organic 
order. Short of these degenerative changes pathology is 
part of biology, and disease in the first stage is an adjust­
ment already in the settled plan, and symptoms of tuber­
culosis are part of its cure. 

Disease, Tuberculosis, and Bacteria.-(a) Such a bio­
chemical and biological interpretation of disease gives a new 
angle of vision on many of the problems of tuberculosis. 
In this light we discern a new relation between disease and 
bacteria. All the foregoing considerations will enable the 
reader to understand that food deficiencies prepare the soil 
for bacterial growth. McCarrison 68 has pointed out that im­
perfect digestion brought on by vitamine deficiencies affords 
a favourable medium for the growth of bacterial organisms. 
Not only gastric disturbance and intestinal stasis, but almost 
every disturbance and disorder in any part of the body is due 
directly or indirectly to some food or vitamine deficiency or 
starvation. Micro-organisms seem to make their appearance 
after the pathogenic process has set in. The bacteriologists 
would fain see an infective origin in such diseases as 
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scurvy, pellagra, beri-beri, acute yellow atrophy, redema, 
pernicious anremia, goitre, eclampsia, colitis, diabetes, gout, 
etc., but experimental observations have shown unmistakably 
that bacterial organisms appear in the arena of disease 
secondary to the changes in the organism from deficiency 
or derangement of nutritive processes. One would therefore 
conclude that bacteria mostly make their appearance as the 
result of some biological or pathological changes which are 
in their turn due to nutritional or some vital disturbance 
arising within the body. 

(b) Further, Nature's behaviour towards diseases associated 
with micro.organisms is not different from that of other 
diseases not so associated. She does not bring any new or 
specific action against bacteria as such. The reactions by 
which she defends herself against bacteria are not developed 
as a specific measure of defence against bacteria alone, but 
are reactions against all foreign proteins of similar nature, 
whether bacteria], animal, or vegetable. 54 All foreign proteins 
when introduced into the circulation of animals are more 
or less toxic, and toxic effects of bacterial toxins for the 
most part are neither specific nor particularly striking. 
Also products of autolysis, cleavage products, proteose of 
leucocytes may themselves be tbxic and can cause fever. 
Symptoms of suppuration, such as chills, fever, etc., are due 
to autolytic products rather than to bacterial poisons, as 
aseptic suppurfl.tion is also accompanied by fever, etc.55 

Vaughan 55 showed that typical fevers can be produced by 
enzymatic disintegration of body proteins. The fact that 
the injection of enzymes acts like a poison, causing fever, 
trembling, uneasiness, hremorrhage, and even death 66 (that 
these effects are due to the enzymes themselves rather than to 
contaminating bacteria is shown by Kionka and by Achalme, 
who obtained similar results with enzymes made sterile by 
filtration through porcelain), gives a clue that the effects of 
bacterial injections are due to their protein rather than 
their specific nature. 

(c) The pathological processes brought about by histo­
logical, autolytic, or physico-chemical changes which are 
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caused by food and enzyme deficiencies are chemical pro­
cesses, and the defence of the body is also chemical and 
biological. The action of the enzymes of the digestive' 
tract by its acidity of gastric juice, alkalinity of the bile, 
pancreatic juice, etc., neutralizes and prevents the absorption 
of bacterial and other poisons, and what is not dealt with 
by the alimentary tract is destroyed b;y the enzyme action 
carried on in the blood and tissues. Nature treats bacteria 
as a foreign protein in the same way that she does other 
foreign proteins received through food, and defends itself by 
its enzymatic action which disintegrates these proteins and 
renders them inert. So by the simple and natural pro­
cesses such as elimination, as in alcohol, by combination 
with substances formed or contained in the tissues, by 
chemical alteration, oxidation, reduction, hydrolysis, and 
neutralization, it overcomes the diseased conditions, bacterial 
or otherwise.57 Bacteriologists have long considered that 
immunity reactions are reactions by which the body defends 
itself against bacterial infection and are specific; but now 
we know that the reactions of animals to infection are not 
specially devised for combating bacteria and their products, 
but can be equally exerted against non-bacterial cells and 
their products. 5 8 These reactions are chemical, not bacterial, 
and the problems of immunity are chemical problems.59 

{d) We can go still further and suggest that Nature, 
besides using physiological and biological means in diseased 
conditions, may press into its service both saprophytic and 
pathogenic bacteria to restore life and health. We have 
been so biassed against bacterial organisms that we have 
'not sufficiently recognized the beneficent part they play in 
the restoration of the health of the organism. 

Though the links in the chain of argument pursued in 
this chapter between biochemistry, food deficiency, and 
tuberculosis, may be wanting here and there, we have 
produced sufficient data which strongly suggests that 
diseased conditions arise mostly from fresh air, food, and 
vitamine deficiencies which create morbid and pathological 
changes which favour bacterial growth, that symptoms of 

8 
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disease and immunity reactions are physiological adaptat.ions 
to restore the normal, and that bacteria themselves may 
take a part in the process of recovery. 

But man is more than meat and drink, more than proteins 
and food accessory factors. Life flows on beyond bacteri. 
ology and biochemistry, and beyond biochemistry there are 
other factors of tuberculosis which will be dealt with in the 
succeeding chapters. 
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CHAPTER IX 

THE PHYSIOLOGICAL FACTORS OF 
TUBERCULOSIS 

' Disease does not differ in principle from life.'-VIRCHOW: Cellular 
Pathology. 

'Nature is the physician, not thou. Thou must learn of her, not of 
thyself.'-P ARACELSUS. 

IN the previous chapter we have seen that deficiency diseases, 
such as scurvy, beri-beri, rickets, pellagra, etc., are closely 
related to vitamine deficiency, which not only causes im­
paired or deficient nutrition, but also creates a toxicity 
which leads to pathological conditions. 

I. But vitamine deficiency and impaired nutrition do not 
lead straightway to diseased conditions. In experimented 
animals which are artificially fed, where vitamine deficiency 
is purposely rendered severe and intensive, and in acute 
starvation and underfed children, the morbid effects may be 
seen very quickly ; but in natural conditions, and in man 
taking a mixed diet where deficiency in one food factor is 
made up by partaking of another, and where small defi­
ciencies may take a long time to develop, there is a con­
siderable interval between physiological and pathological 
processes. Mere financial difficulty of a man does not 
mean his bankruptcy; he often succeeds in his efforts to tap 
every available resource and meet his liabilities. It is only 
when his embarrassment becomes chronic and prolonged, 
and repeated endeavour to increase his assets fails, does 
a real crisis arise. So even when a pathological condition is 
set up Nature may make a stupendous effort to restore the 
lost equilibrium. Medical men have been so taken up with 
the study of bacteriology, that they have not paid sufficient 
attention to the teaching of higher physiology and biology 
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which reveals Nature's wonderful schemes of adaptation to 
meet every normal and abnormal condition. If health is 
Nature's first intention, cure or arrest is its second intention, 
but in both there is the same principle of adjustment to 
environment; and it is only when Nature fails to adjust 
itself to abnormal conditions that disease takes a pathogenic 
character. Life is response to ordinary healthy resistance. 
Both the emptying of the bladder and the uterus at the 
full time are a physiological response to resistance caused by 
their fulness. In diseased condition there is a greater 
resistance which Nature overcomes ; but whether in normal 
or greater resistance the adjustment is physiological in the 
first instance. 

2. The beginning of almost every diseased condition may 
be considered physiological. Inflammation and fever are the 
response of the organism to bring about healing. A grain 
of sand falling on the eye causes congestion and exudation 
by which Nature gets rid of the foreign body. So all con­
gestions and exudations may be considered Nature's way of 
eliminating some poison or undesirable element injurious or 
detrimental to the system. So also can be considered skin 
eruptions, such as boils, carbuncles, eczema, etc., spots of 
exanthemata, urticaria, diarrhcea, dysentery, hremorrhage, 
sweating, etc. In all deficiency diseases congestion and 
hremorrhages are common. It is only when the spots are 
suppressed instead of coming out,· as in some cases of 
measles, smallpox, etc., that a danger arises in the system 
which may prove fatal. The writer has noticed many cases 
where patients enjoyed better health after measles, scarlet 
fever, or some other eruptive fevers. In one case a patient, 
after a severe attack of scarlet fever, got rid of his rheumatism 
from which he suffered for many years. So also pleurisy, 
pneumonia, gout, rheumatism, etc., may be looked upon as 
Nature's effort to get rid of some poison or toxin from the 
body. Only when the condition which first caused the 
mischief becomes persistent and permanent, and Nature's 
efforts become more and more feeble to remove the obstacle 
involving a change in the composition of the blood and the 
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constitution, can a state of pathological condition be said 
to arise. 

3· Tuberculosis can be truly called a physiological process 
at the beginning. The very fact that all the stages of the 
disease, including consolidation, breaking down, cavitation, 
fibrosis, and formation of cicatrices, can take place in the 
system silently, without any outward indication or symptoms, 
without even the knowledge of the patient, suggests its 
physiological character. Just as in a temporary financial 
breakdown of a firm the business goes on in the usual way 
as it has plenty of floating assets to draw from, and even its 
most intimate and confidential servants arc unaware of the 
crisis, so Nature cures and arrests the disease in tuberculous 
patients in thousands of cases without their knowing that 
there was anything wrong with them. Again, in the con­
dition known as scrofula, where there is low vitality, inflam­
matory state of the skin and mucous membrane, enlarged 
lymphatic glands, anremia, cachexia, thyroid deficiency, 
Nature succeeds in balancing the assets ~nd liabilities­
this condition can also be termed the physiological phase of 
tuberculosis, or better still, can be placed in the buffer state 
between physiology and pathology, where the majority of 
the children riddled with tuberculosis of glands seem to get 
welL What we instinctively and blindly ~ake out as a 
difference between infection and disease is in reality a 
difference between physiology and pathology. Tuberculosis 
is a lifelong process ; many crises, with or without manifest 
symptoms, may arise during the lifetime of civilized man, 
and at each successive time Nature makes greater and 
greater effort to overcome the abnormal condition, and so 
long as there is ample reserve of strength the signs and 
symptoms, such as temperature, nightsweats, breaking-down, 
caseation, and fibrosis, form part of the healing process, and 
the patient healed more than once. But if be still persists 
in his old vicious environment and pursues his strenuous life, 
his vital energy slows down, the physiological condition 
passes on to a pathological state. When the same symptoms 
appear in an aggravated form, he seeks ad¥ice of a physician 
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and enters a sanatorium, and open-air conditions give 
another opportunity for the organism to recuperate itself 
and repair the disease. 

4· Thus the course of the disease itself is one of the 
important conditions for healing-i.e., the law of healing is 
already present in disease like the embryo in the seed­
grain. 1 Inflammation and fever are a healing process of 
an active nature, and the very increase of heat is used 
by the organism for definite curative purpose. True, fever 
brings a greater disturbance in abnormal conditions than in 
health, just as there is a greater disturbance in running than 
in walking; but the point is, that the process of fever and 
inflammation are necessary for the arrest of disease, the 
danger arising only when Nature's activity ceases and 
temperature falls. Though the action of enzymes is not 
definitely known, and the myriad activities in Nature's secret 
laboratories are obscure, this much we do know through 
biochemistry-that physiological processes are marked by 
chemical actions and reactions, whereby the enzymes and 
ferments dissolve and digest the food materials, decompose, 
neutralize, and oxidize the by-products of digestion, render­
ing them inert or ready for assimilation ; and so in diseased 
conditions the organism using the same enzymes and ferment 
action against the toxic materials neutralize or oxidize them 
into harmless substances. Also inflammatory fluids and 
exudates are dissolved by autolytic enzymes which split 
them into various products before they are absorbed or 
eliminated from the system. So many of the chemical and 
physiological processes carried on in the body, though they 
seem complex and confusing, may be fundamentally iden­
tical. The chemical action may after all be very simple-the 
body receives food materials, the proteins split into diffusible 
and easily oxidizable forms, so that they may enter the cell 
and be built into cell protoplasm; the foreign proteins, 
disintegrated and digested in the alimentary canal through,. 
enzyme action, which also forms on the way new substances 
to defend the body against any toxins, and all the activities 
expressed in terms of antibodies, antigens, precipitin s 
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agglutinins, complements, etc., may be nothing more than 
results of digestion and' products of metabolism. Besides 
the inflammatory and enzyme action, the body may make 
use of bacteria in the process of repair and restoration. 
Bacteria themselves produce autolytic products which are 
powerfully bactericidal. 2 Possibly bacteria may be respon­
sible for the decomposition of the fats rather than the body 
lipase. a Knapp 4 holds that in pus the cocci and the enzymes 
they produce are responsible for much of the digestion. Pus 
cells alone do not undergo digestion so rapidly as when 
bacteria are present, and digestion is more rapid if bacteria 
are alive than when inhibited or killed by antiseptics­
showing that Nature utilizes the offices of bacteria to 
disintegrate pus cells, and to carry out the scavenging 
process of elimination. The very toxins of bacteria, like 
enzymes, may go to render substances inert, or split to form 
new compounds which are necessary for the animal economy. 
Anyhow, though the ways of Nature to establish equilibrium 
and harmony still seem mysterious, and though reacting 
substances are not accessible to chemical investigation, we 
know enough to affirm that the body processes of health and 
healing are largely a matter of enzyme action, alimentary 
digestion, and normal metabolism. 

s. Bacteriological and Biochemical Views of Disease.­
Such a chemical and physiological conception of diseased 
condition comes into sharp conflict with the b-acteriological 
view that disease is caused by a specific action of a micro­
organism, and that immunity both for cure and prevention 
can only be obtained by inoculation with a specific organism 
or specific antitoxin. As already shown, biochemistry has 
broadened our vision, enabling us to see that many of the 
chemical activities of the body cells in health and disease are 
due to the enzymes they contain, and that disease may be due 
to want of or inhibition of enzyme action, and that oxidation 

· is an important process in defending the body against toxins 
by makirtg them inert and harmless. Also, bactericidal 
substances may be products of digestion and metabolism, 
and chemical activities, such as oxidation, reduction, hydro-
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lysis, neutralization, etc., are Nature's means by which it 
meets all foreign proteins and toxins (including bacteria). 
Enzymes and toxins behave very much like each other 5 -

which makes us surmise that they are the products of the 
same cell from different stimuli, the healthy stimulus 
secreting an enzyme, and the unhealthy secreting toxin as 
the result of absence of an enzyme or of its inhibition by the 
sympathetic-in the same way that mammary cells which 
produce healthy milk at one time produce also toxic milk 
from an outburst of anger or fright. At any rate, whether 
the toxins are produced by the body or bacterial cells, they 
are likely to be destroyed in the alimentary tract by gastric 
juice, bile, pancreatic juice, etc., or undergo oxidation and 
neutralization, though we are in the dark as to how chemical 
oxidations are accomplished. 

So what is called bacterial action may be really chemical 
and biological, and the immunity reactions a process of 
enzyme action, of metabolism and digestion ; so also 
anaphylaxis is bnt an exaggeration of the normal process 
of defence of the body against foreign proteins (including 
bacteria) through digestion.6 There is no evidence that 
symptoms of disease are due to bacterial toxins, but there is 
evidence to show they are the effects of a greater activity of 
the organism to meet the increased resistance. The con ten­
tion that injection of bacteria or their toxin.:; induces fever 
and other constitutional symptoms is no proof of the specific 
activity of bacteria, as the injection of healthy enzymes, 
and for that matter, of any foreign protein, causes fever, 
trembling, hremorrhage, and even death. There is no proof 
that the organism creates specific substances to meet 
bacterial toxins; the reactions which it brings into play 
against toxins are developed against all foreign substances, 
whether they are animal, vegetable, or bacterial.? As we 
have seen, it treats bacteria as a foreign protein, and the 
animal body is continually receiving in its food foreign 
proteins against which it defends itself by enzyme action 
which disintegrates these proteins.8 The organism acquires 
tolerance to such drugs as morphia, alcohol, etc., but there 
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seems to be no special serum created to neutralize their toxic 
effects, and why should it treat bacteria in a different way? 
The immunity reactions are neither specific nor bacterial, 
but chemical and physiological. The organism can form a 
large quantity of antitoxin and yet have no immunity, and 
conversely, in cases of natural inherited immunity, no 
antitoxin at all is formed.9 So that the various processes 
by which the organism adapts itself in health and diseased 
condition should be interpreted in biochemical and biological 
rather than in bacterial terms. 

6. The Physiological Basis of Tuberculosis.-In construct­
ing the various physiological steps that lead to tubercles and 
tuberculosis from the findings of biochemistry and biology, 
we start with the effects of vitamine and food deficiency, 
impaired metabolism and malnutrition. 

(a) Impaired Nutrition.-Cow's milk, food deficient in 
vitamines, and dead foods when they cause toxic effects in 
the system, or the injection of tubercle bacilli-they all 
behave like foreign proteins. In children the gastric organs 
are ill-adapted to digest cows milk, and in old age the effects 
of feeble digestion are added to those of defective vitamine 
and food deficiency leading to gastric derangement. Many 
a gastric crisis in children from improper feeding and dis­
ordered nutrition ushers in meningeal tuberculo.sis, and 
tuberculosis in the adult and old age is very much associ­
ated and aggrayated by ·gastric trouble. Metabolism is also 
interfered with by bad hygienic and insanitary conditions, 
devitalized air, slums, overcrowding, etc. 

(b) Defective Blood Formation.-Stale air and stale food, 
defective food and vitamine supply, and defective nutrition, 
lead to defective blood formation, both in quantity and 
quality. That blood is the seat of life and vital resistance is 
the humoral theory of the Ancients. At least it is the 
reservoir of living fluid which supplies food and energizes 
every cell~ tissue, and organ. Nutrition and respiration 
combine to enrich blood for the distribution of oxygen to 
every cell of the body. Any impairment in its composition 
will affect the quality of its cellular or chemical element or 
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fibrin-forming substance, and especially the red corpuscle 
whose function of conveying oxygen will be imperfectly per­
formed ; and the first to suffer from the impaired quality are 
the blood-making and blood-renewing organs-the lymphatic 
glands, the liver, spleen, and bone marrow-together with 
endocrine glands. 

(c) Blood Dissolution and Disposal.-If the causes that 
bring about the alteration of blood continued, two sets of 
important changes would take place. (a) The altered quality 
of blood, decreased oxidation and accumulation of metabolites, 
including C02 , follow one another, and will lead to physical 
and chemical changes in the vessel wall, causing the softening 
of endothelium, dilatation of vessels, and slowing of circula­
tion, which will still more increase the disturbance of oxidation 
and accumulation of acids, producing swelling, viscosity of 
blood, arrest of circulation and stasis.10 (b) The red corpuscles 
owe their basicity to proteins,11 and if proteins are not well 
formed as a result of digestion, red cells cannot neutralize 
the acids which in turn lower their resistance, so that owing 
to their lowered resistance and imperfect formation the red 
cells become susceptible to phagocytosis. Nature tends to 
destroy anything that is badly formed, as in the case of a hen 
mother which kills the newly-hatched chicken if it is sickly 
or injured; so the injured red cells are pricked out of the 
blood chiefly by endothelial cells of liver, spleen, lymphatic 
glands, etc., where they undergo hremolysis.12 The stasis 
leads to congestion, thrombosis, hremorrhage, extravasation 
of blood, dissolution, and phagocytosis of red cells by leuco­
cytes, and endothelial cells of blood-forming organs. In 
this reduction (the obsolescent red discs are worked up in 
the laboratory of hepatic cells to form new combinations) 
their pigment is split up by the liver, the non-ferruginous 
part goes to form bile, and the pigment and the iron are 
used up to make new hremoglobin. The other residues of 
the red cells, together with the phagocytic cells which have 
engulfed them, go to form opaque granular epithelioids and 
giant cells, which eventually undergo caseous degeneration ; 
hence the origin of tubercles, epithelioid, and giant cel1s. 
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Tubercles, as Creighton13 pointed out, are therefore Nature's 
way of disposing of the remains of red cells and other detritus 
that are undesirable in the system, exactly as it casts off the 
skin eruptions, nettle rash, purpura, rashes in zymotic fevers, 
etc. Any serious disturbance in nutrition or abnormal state 
of blood may lead to a crisis and the formation of a crop of 
tubercles which the organism would dispose of in a natural 
way either by absorption or caseation, and many crises of a 
similar nature would tend to form in time a tubercular 
diathesis, and only when its strength begins to fail after a 
long-continued struggle to maintain health and equilibrium 
does physiology pass on to pathology. Such a physiological 
picture reconciles many biological and biochemical facts in 
connection with tuberculosis, and is the only rational mode 
of explaining the spontaneous arrest of tuberculosis, cases of 
hremorrhage in the early stage, the cure of advanced tuber­
cular peritonitis by opening the abdomen and letting out any 
fluid, and many other clinical facts. So the difference be­
tween health and disease, between physiology and pathology, 
is only one of degree, the pathological activities being more 
intense, though of the same kind. 
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CHAPTER X 

THE BIOLOGICAL, EPIDEMIOLOGICAL, 
PSYCHOLOGICAL. AND ETHICAL INTERPRE­

TATION OF TUBERCULOSIS 

'To explain mechanically means to explain by external causes.'­
KANT. 

'The effect can never be explained by outer causes nor Nature ever be 
interpreted by outer causes alone.'-HUME. 

WHEN the study of biology, with its law of evolution and 
development, is applied to diseased conditions and micro­
organisms, we seem to get a dearer insight into the etiology 
of tuberculosis. Biology lays down the broad principle that 
an organism is closely related to its environment-in fact, 
Haldane 1 asserts that environment is part of the organism­
that there is no permanency in the physical structure of a 
cell ; that life, from the highest to the lowest, is undergoing 
a perpetual change, and is constantly adapting itself to the 
varying conditions of environment. The mutation of micro­
organisms, which can be dernpnstrated in quite a number of 
instances, has made untenable the theory of Koch and 
other bacteriologists that pathogenic organisms are specific 
entities. On the other hand, biology has shown that micro­
orgamsms are subject to evolution and are influenced by 
the soil in which they are cultivated, and assume special 
proptrties according to environment. In fact, environment 
determines their shape, pigment production, virulence, and 
every other property. Since there can be no permanence in 
environment, there can be no constancy in specificity. The 
evolution of pathogenicity from the saprophytic stage is seen 
in such cases as the water spirillum or the harmless coli 
organisms becoming in course of time cholera or typhoid 
organisms, and the evolution into harmless saprophytes, as 
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in chicken cholera, demonstrated by Pasteur, when exposed 
for a long time to the air, or in many other cases through long­
continued cultivation, change of culture media, etc. We 
have already seen that man, through nutritional deficiency 
and impaired metabolism, creates a soil favourable for the 
growth and development of organisms within his body. 

_Plant Pathology.-In this connection it is interesting to 
observe the close analogy that exists between the vegetable 
and animal kingdoms. Nutrition influences both the health 
and the chemical composition of plants. Just as both 
poverty and plenty bring about an inefficiency which, in the 
long run, leads to tuberculosis, so the susceptibility to disease 
among plants can be brought about by want of, or excessive 
fertilization with nitrogenous manures. The resistance of 
the vegetable cell is lowered by adverse nutrition when its 
cell wall is softened, the old and fully developed cuticle of 
the plant is no longer proof against parasitic enzymes, and 
bacteria which actually exist upon the surface of the leaves 
in millions as saprophytes begin to injure the cells and 
favour disease. This finds a parallel in the animal cell, 
where vitamine deficiency causes increased permeability of 
the vessel walls, as in the case of scurvy. Laurent's 2 

researches with bacillus coli communis on potato tubers show 
that it is necessary for the tubers to be deprived of their 
resistance before the virulence of the organism can be 
induced, that the 'virulence is increased by their successive 
cultivation upon tubers of slight resistance, and disappears 
as soon as the organisms are cultivated on a living 
healthy tuber. The uninjured plants are quite impregnable 
to attacks of plant bacteria. Nutrition may so alter a 
facultative saprophyte that _it becomes a virulent parasite, 
which in turn may lose this virulence through other nutri­
tional changes. It is also shown that respiratory activity 
of injured cells is less than in uninjured cells, and that 
the increased production of C02 .at a wound was traced 
to the activity of bacteria living upon the uninjured cells. 
The fact that parasitic disease of plants is only brought 
about as a result of some altered nutrition, injury b their 



ITS ETIOLOGY AND TREATMENT 

cells, and lowered resistance, gives a clue that in the animal 
world also nutrition and vital resistance govern the develop­
ment of bacteria and disease. 

Epidemiology.-The study in the behaviour of the 
variation of micro-organisms and disease, including tuber­
culosis, leads us to inquire into the prevalence of epidemic.:; 
and the factors that produce them. The epidemiologists 
are not agreed as to the causation of epidemic visitations. 
The bacteriologists, of course, bring in their germ theory, 
and attribute all epidemics to contagion. The more pro­
gressive among them, recognizing the variable character of 
micro-organisms, hold that the periodicity of epidemics is 
due to some altered virulence of bacteria in different seasons 
and climates. Others do not hold with the contagion theory, 
and associate the prevalence to seasonal, climatic, and 
atmospheric conditions, while the sanitarians find the cause 
in insanitary and unhygienic conditions. Statistical and 
bacterial explanations are not reliable. The attempt to 
connect epidemics with specific micro-organisms has not 
been successful. We are so obsessed with the germ theory 
that we must drag it in even where there is no possible 
connection between disease andinfection. Farrand Simon8 

have showQ that conditions of human life--environmental 
and eug~nic-are quite as important as the matcrits morbi. 
The aerial transmission of disease is not so popular as once 
it was, and Hamer• has shown that the 'carrier' theory 
associated with typhoid has no scientific foundation. The 
spread of typhoid has long been attributed to infection by 
milk, and Hamer says that a careful enquiry in ' London 
during the last twenty-five years brought to light only one 
outbreak in which a prima facie case against milk was 
established, and even in that instance the conclusion cannot 
be regarded as free from doubt. He concludes that it is due 
to the consumption of polluted shell-fish and ungutted flat 
fish. Since they are generally bought by the poor for 
cheapness, typhoid becomes more an economic question 
than contagion as in many other epidemic~. In the case of 
puerperal outbreak, has not Semmelweis11 laid down the 
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principle that it is not contagious from one person to another, 
and that no disease could be the cause of puerperal fever 
unless it produced a decomposed animal matter which must 
be conveyed direct to the healthy puerpera? As for plague, 
Major Gloster and Major White,6 who investigated the 
spread of plague in the Central Provinces in India, have 
shown that humidity during winter months is so regularly 
associated with severe epidemics of plague, that they are 
fully justified in concluding that one stands to the other 
as cause and effect. It is curious that though the' black 
rat preponderates over the brown in the plague districts, 
the brown rat is more frequently affected than the black 
variety-showing that it is not because of less infectivity, as 
is alleged, but the greater resisting power of the black rat 
that immunizes them more than the brown. It is still more 
curious that the writer has seen outbreaks of plague in India 
in districts where there was not the slightest sign of a rat, 
and Dr. Farrar/ alluding to the Manchurian plague of Ign, 
also states that not a single infected rat was found in the 
invaded areas, though careful search had been made for such. 
Evidently we can have plague without rats in the same way 
that we can have tuberculosis without tubercle bacilli, or 
malaria without mosquitoes. 

When Sydenham 8 emphasized the •epidemic constitution' 
he must have believed that the prevalence of epidemics was 
due to the constitution of the atmosphere, seasonal varia­
tion, or some meteorological condition. When he defined 
epidemics ' as acute diseases generated by a secret and 
inexplicable alteration of the air infecting the bodies of 
mankind, and only conditioned by a peculiar crasis of the 
blood and humours,' he must have had an idea that epidemics 
had something to do with the changes in the condition of 
the blood. That the prevalence and spread of epidemics are 
largely influenced by filth, insanitation, and uncleanness is 
proved by the fact that they rage fiercely in poor, over­
crowded, and ill-ventilated districts and slums devoid of 
fresh air and sunlight;and that when such insanitary areas 
are cleared the epidemics lose their virulence and disappear. 
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Above. all, it is well known that plague and pestilence, 
typhus and cholera, follow the wake of wars and famines 
when there is much starvation and underfeeding. The 
widely prevalent typhus in Poland during the recent great 
war was shown to spread where there was dirt, destitution, 
and overcrowding. The writer has seen that virulent 
epidemics of plague and cholera were due to shocking 
insanitary conditions, overcrowded houses, and congested 
latrines prevailing in the poor Indian quarters, aggravated 
by poverty and unemployment. Creighton 9 raised the 
question whether some toxic property of the staple food 
might not have had an originating influence in the epidemic 
and psychopathic phenomena in the Middle Ages, and traced 
some epidemics in France (in the Middle Ages) to eating 
bread made of the c;poilt rye-crop or other grain. If a 
disease like scurvy is seen in an epidemic form, it may be 
due to an epidemic of some vitamine deficiency prevailing 
among a large number of people, as witnessed among groups 
of soldiers in the late war. So that while the origin of 
epidemics may still remain obscure we can recognize one 
or two conditions in which they arise. Social, economic, 
dietetic. and mental factors loom largely in some epidemics. 
There seem to be t~o sets of causes that operate on their 
prevalence--the external, such as the climatic, atmospheric, 
insanitary and unhygienic; the internal, such as want, 
destitution, and faulty nutrition : and both of them influence 
disease through impaired metabolism. The seasonal pre­
valence may be the effect of Nature to cleanse the system 
from toxins that have accumulated during the long winter 
from excessiYe consumption of nitrogenous foods, deficiency 
of vitamine or green foods, or from any other excess or fault 
in diet. At any rate, the condition of acidosis is a constant 
factor in all infectious fevers, ~nd in the great epidemic 
of influenza in rgr8 acidosis was particularly present­
resulting in impaired oxidation, acid intoxication, and faulty 
elimination of poisons which favour the soil for micro­
organisms and disease. Seasonal disease may therefore be 
due to seasonal variation in food and metabolism. In-

~ 
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flammatory and congested conditions, eruptive fevers, 
influenza! colds, bronchial catarrhs, etc., may be Nature's 
way of trying to remove the toxic condition of the blood, 
just as menstrual discharges are said to be the means by 
which a woman rids herself of poisonous matters from the 
blood-an ancient belief lately corroborated by Professor 
Schick 10 of Vienna; and- so epidemics may act like spring 
and autumn cleansing of 'the body. The thunder in the air 
causes the sourness of the milk, showing that atmospheric 
and electric conditions favour the growth of some bacteria. 
The seasonal variations of epidemics are therefore more likely 
to be influenced by man's external and intemal environment 
than by the biological variations of micro-organisms-rather, 
bacterial variations depend upon man's environment. In 
other words, the rise and fall of epidemics bas a closer 
relation to man's living conditions, his social habits and 
environment, his mental outlook and attitude, than to micro­
organisms. It is not so much the life-history of bacteria as 
the life-history of man that the mass phenomena of epidemics 
are concemed with. 

Brownlee's Epidemiology of Phthisis.U-In this connec­
tion we must draw the attention of the reader to John 
Brownlee's enquiry into the epidemiology of phthisis. His 
elaborate statistical research enables him to distinguish 
three types of the disease occurring in the adult, the middle, 
and late life, which correspond to three separate types of 
bacilli. To the clinical student tube~culosis presents, 

- instead of three, a great variety of types and phases which 
cannot be classified and tabulated under any definite groups. 
If the difference in the types of the disease corresponds to 
different age periods-the adult, middle, and old age--it is 
more likely due to man•s different social and economic 
environment, or to some want of right adjustment of the 
various endocrine organs in those age periods, than to 
various types of tubercle bacilli. Brownlee thinks that 
there is no evidence that diphtheria is either more prevalent 
or more fatal in crowded districts, and he even doubts 

-whether scarlet fever is more prevalent in poor districts ; but 
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Ewart,1ll who analyzed sixty-four rural districts in the Eastern 
Counties in xg:u-1:3, found a cdnsiderably positive correla­
tion between the attack rate of scarlet fever and the per­
centage of population living more than two to a room. In 
India it has been recognized that at least plague and cholera 
are more prevalent in crowded and insanitary areas than in 
other places. So also in tuberculosis there is a positive 
correlation between density and the death-rate. For 
instance in Dundee 13 the death-rate from pulmonary tuber­
culosis in houses of one room was 74·4 per Io,ooo; in two 
rooms, 64 per ro,ooo ; in three rooms, 55.2 per Io,ooo; in 
four rooms and upwards, 32 per xo,ooo. 

The apparent contradiction between Brownlee and Ewart 
can be reconciled by the assumption that overcrowding 
operates as a factor in the spread of a disease only when it 
is an index to poverty, poor nutrition, and lowered meta­
bolism. Brownlee further finds that in adults the phthisis 
death.: rate in the London boroughs is not positively correlated 
with hygienic surroundings, but it is with poor feeding and 
damp and wet conditions, because, it seems to us, ·that 
growing manhood would be sensitive to feeding and climatic 
conditions; it wants food more than fresh air, and when 
healthy nutrition is secured, the evils of overcrowding would 
take a secondary place in influencing the death-rate. 
Clinically we have seen not only in adults, but in middle­
age working-classes, that as long as they secured employ­
ment, good wages, and good nourishment, they were free 
from tuberculosis. That nutrition is a more important 
factor than overcrowding is, perhaps, the reason why in 
Christiania 14 the death-rate from tuberculosis has steadily 
diminished in spite of its shortage of houses and consequent 
overcrowding, while in thinly populated districts of Norway 14 

it is increasing at a tremendous rate. \Vhereas Brownlee's 
middle-age group, which has passed the stage of growth and 
development and fear of unemployment, and immuned to 
climatic conditions, would be likely to be affected by the 
growth of families, involving overcrowding and lowered 
hygiene. Again, Brownlee finds that the middle-age group 
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does not seem to be affected by wind. In London, for 
instance, there is no more phthisis on the high exposed 
parts. such as Hampstead, than in the more sheltered parts 
of the Thames Valley. But Gordon 15 of Exeter has collected 
a mass of evidence to prove that populations exposed to 
strong prevalent rain-bearing "\"\-inds tend to suffer consider­
ably more from phthisis than sheltered populations. In our 
own experience we :find that patients feel better when they 
are exposed to constant movement of air and cool bracing 
atmosphere, which improves their metabolism and well­
being, and as they improve in health they seem able to 
stand almost any ,..-ind, except, perhaps, moist or north­
easterly winds. It is, as Leonard Hill says, the exposure 
to warm, "\"\Wdless, or humid conditions of atmosphere that 
affect their spirit and lower their metabolism and health. 

The prevalence of a factor like strong winds need not 
necessarily be the cause of phthisis. \Yind exposure, as 
Hamar 16 has pointed out, would not only affect men but 
also the land, involving less fertility of the soil-as the land 
exposed to "-inds and high altitude ate not very productive 
-the decreas~ of the population, and many other social 
conditions. The factors in a disease like tuberculosis are 
so complex and interrelated that it 'vould be a fallacy to 
attribute the death-rate solely to one cause. Also, no 
statistics can bring out all the bearings of etiological factors. 
It cannot take into consideration all the human elements 
and the li,-ing issues "\"\-ith their endless varieties of conditions 
that make for disease. No two cases of tuberculosis are 
alike in history, temperament, resisting power, the course 
and extent of disease, and in the result. If men were so 
many uniform bricks we could calculate to a mathematical 
certainty the quantity of bricks required to build a wall. 
But life is intangible, and its operations are elusiYe and not 
uniform or :fixed so that it cannot lend itself to statistical 
analysis or mathematical tabulation. Brownlee himself sees 
the difficulty, and says that • statistics alone "-ill not give 
the solution.' It is the biologist, the biochemist, the psycho­
logist and the sociologist, rather than the bacteriologist and 
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the statistician, that can throw light on problems of tuber­
culosis. 

Tropical Races and Tuberculosis.-The spread of tuber­
culosis among the tropical races lends colour to the theory 
of contagiousness of phthisis. and seems to justify the term 
'epidemic, as applied to tuberculosis, but when the questi<;m 
is probed deeply we seem to get a different view. ·The dark 
races are simple children of Nature, living a primitive life 
on a lower plane, and blessed with an indolent peace and 
social freedom and absence of care in clothing, eating, and 
drinking ; but bring them into contact with the strenuous 
people of the West, take them out of the fresh air, rob them 
of their freedom and immure them in gold and diamond 
mines, dump among them speculators, planters, gold-diggers, 
convicts, and the refuse of European communities, debauch 
them with viCe and immorality, and rouse their primitive 
instincts by tempting them with rifles and drink-these 
unprotected people are unable to adapt themselves in such 
a bad atmosphere, their primitive moral habits are not 
strong enough to stand the strain of such a violent change 
of environment, and hence their floodgates are open to all 
the European vices, and they succumb to alcohol, syphilis, 
and tuberculosis. It is not the geographical position, or 
the heat, or the climate, or even sanitation, that can account 
for the spread of tuberculosis among the different races in 
the East, for they had ·all this physical environment before 
the \Vestern civilization came among them. The Samoans 17 

belong to a vigorous, robust, and well-developed race, and 
the American Samoan has very little tuberculosis, but his 
neighbours, the French Samoans, among whom the French 
have established a penal colony, is demoralized by coming 
into contact with the discharged convicts with their low 
morals, alcohol, prostitution, and other excesses, and hence 
is being decimated by tuberculosis. Even the current idea 
of a virgin soil as being the cause of the rapid spread of 
tuberculosis among the dark races should be imputed not 
to an impaired physical soil, but first to a depraved 
moral environment, brought on by the coliusion of two 
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different standards of living and thinking. Like children, 
the mental and moral qualities of the primitive races 
being undeveloped, they are easily influenced, and easily 
fall victims to a vicious environment imported by the 
Western people. Among them, as elsewhere, a disturbed 
mind causes impaired metabolism and nutrition and diseased 
conditions. If some races, such as the Africans, the Negroes, 
and Polynesians, are more prone to tuberculosis, it may be 
because of their racial emotional nature, which is not strong 
enough to have a controlling influence over the effects of 
the new ferment of Western thought. This emotional or 
psychological factor may be one of the reasons why, among 
the Europeans, the Celts, the Irish are more liable to 
tuberculosis than their Teutonic neighbours. The difference 
in the temperament and mental -and psychic outlook, 
by influencing metabolism and nutrition, would account 
for the difference in the clinical course of the disease 
among the various races rather than the different types 
of tubercle bacilli. It is only by studying tuberculosis 
from the human factor. rather than the germ factor. that 
we shall get a true insight into the cause of the disease 
among the tropical people as among the Western races. 

Tuberculosis in lndia.-In this connection, a word or 
two may be mentioned with regard to the prevalence of 
tuberculosis in India. In recent years tuberculosis has 
made considerable progress in India, especially in big con­
gested cities, in the large manufacturing, commercial, and 
religious centres, where poverty, overcrowding, and insanita­
tion prevail. In fact, the mortality in cities like Bombay 
and Calcutta is considerably higher than in Glasgow, Bir­
mingham, and Manchester.18 It is spreading into the 
villages, into educational and boarding institutions, among 
the poor living in mud houses or in slums and squalor of 
crowded towns, among the Parsees, Indian Christians, and 
students who have adopted Western customs with regard to 
food, clothing, etc., and among Anglo-Indians in humbler 
circumstances. It is more prevalent among the female than 
the male population, owing largely to vitiated and insanitary 
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conditions of the Zenanas. In all the big cities 1t IS esti­
mated that tuberculosis mortality varies from two to three 
(and more in some cities) per thousand.19 Basing our calcu­
lation on the lowest death-rate (two per x,ooo) of the popu­
lation of the whole of India {31:5 millions*) we obtain an 
annual death-rate of 63o,ooo. About half the total recorded 
deaths in India (about seven millions) is attributed to various 
fevers, of which, according to Sir Leonard Rogers and 
Stewart,:w 9 per cent. is due to tuberculosis, thus adding 
another 3I5,ooo deaths. So that we reckon the total annual 
death-rate from tuberculosis cannot be less than nine hundred 
thousand to a million in India. The factors that have brought 
such a widespread distribution of tuberculosis in India have 
a parallel in this country, when it became a victim to eco­
nomic and industrial revolution in the early fifties. The 
contact of the East with the West has cau!::ed great social, 
economic, industrial, moral, and spiritual upheavals, as seen 
in the growth of towns and cities, the expansion of trade and 
commerce, the depopulation of villages, decay of home 
industries, migration into towns, high rents and dear food, 
overcrowding and insanitation, poverty, want, intemperance, 
and degeneration. These have resulted in an insufficiency 
of light and fresh air, of food and accommodation, of rest 
and repose of mind, which have lowered the vital powers of 
the people and widely opened the door to tuberculosis. As 
regards milk, the prevalence of tuberculosis, in spite of the 
fact that bovine tuberculosis is extremely rare in India, that 
the majority of children are breast-fed, that millions of 
people do not take milk, and those who do boil it before use, 
shows that consumption of milk is not an important cause of 
tuberculosis in that country. So that the broad and general 
factors-social, economic, industrial. and hygienic-that 
made for the increase of tuberculosis in the 'Vest have also 
affected the East with one or two additions : The tropical 
dust and heat ; the debilitating effects of malaria and other 
fevers; the hopeless poverty of millions of the Indian poor, 
who are underfed and overworked ; the joint family system, 

* The present census is 319 millions. 
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which means living in crowded and insanitary houses; the 
purdah system, which secludes women in ill-lighted and ill­
ventilated parts of the house ; the custom of early marriage, 
which undermines the vitality of millions of youths and 
maidens (the latter of whom often succumb to tuberculosis 
after childbirth); and indiscriminate spitting-all have aggra­
vated the bad conditions and considerably helped to spread 
the disease.21 

The Psychology of Tuberculosis.-This brings us to 
consider the psychological aspect of tuberculosis, and to note 
that severe epidemics can also be brought about by the con­
tagious power of emotion. Nash22 observes that epidemics 
occur in times of great national emotion. As Le Bon ex­
presses it: "Ideas, sentiments, emotions, and beliefs, possess 
in crowds a contagious power as intense as that of microbes." 
Such a recognition opens another chapter in the etiology 
of disease process. It is .well known that violent mental 
emotions are followed by symptoms similar to those that 
occur in zymotic fevers. The writer has seen cases of 
cholera and bubonic plague occurring through sheer fright 
or nervous fear, and others have noticed that outbreaks of 
smallpox, measles, erysipelas, hydrophobia, etc.,23 have been 
propagated from grave nervous apprehension. The recog­
nition of psycho-therapy as a branch of medical therapeutics 
has brought home the importance of the mind factor in 
helping to cause functional and organic conditions. The 
various manifestations, such as psycho-neuroses, shell-shock, 
and other psychic disturbances following the horrors of the 
great war, have further drawn our attention to the interaction 
of the mind on the body, and the body on the mind. Many of 
the war neuroses, which appear to be purely functional, are 
really in a large measure due to organic lesions. Emotional 
reactions affect the mental state which influences the various 
organs and the vascular apparatus as shown by the inhibi­
tion of salivary and other secretions, rapid action of the 
heart, etc. 

The new psychology teaches us that the physical energy that 
is derived from the nutrition of food and air acts on the lower 
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plane, and that the real power that gives the driving force 
to our lives comes from the higher energies acting on the 
psychic plane, and that the body nutrition is only intended 
to keep the various organs and tissues in a healthy state so 
that those energies may freely flow through our beings. 

The increased demand for strength and power required to 
face the complex duties of civilization has no doubt placed a 
great strain on man's nervous system, and the more unnatural 
life he lives the greater the strain on his nervous and psychic 
mechanism. And constant effort to suppress the natural 
instincts and emotions tends to bring about an inner conflict 
between the instincts and the will or between the instincts 
themselves which, especially in weak natures, lead to mental 
exhaustion and various psychic and pathological conditions. 
The new psychology 24 further explains that in this mental 
conflict the mind is exhausted before the body, and that the 
most paralyzing of all emotions is fear, which was one of the 
most potent factors in the causation of war neuroses, and 
which has generally a depressing, paralyzing, exhausting, and 
inhibiting effect on body and mind. 

Deficiency of vitamines and other food accessory factors 
may produce degenerative changes in nerves, as polyneuritis 
in beri-beri. Many of the children's nervous complaints 
may be probably traced directly or indirectly to improper 
and vitamine deficiency foods. But strong emotions like 
fear may affect the nervous system directly, causing inhibi­
tion of gastric and other digestive functions. Nature has 
endowed the nervous system with such wonderful resisting 
and recuperative powers that it is not easily deranged 
or impaired. But the strenuous modern life entails con­
stant anxiety and fear-fear of poverty or sickness, fear of 
failure or unemployment, fear of fear and other fears­
which if allowed to operate for any length of time, or 
aggravated by insanitary conditions, wrong living, etc., 
would tend to depress the mind, lower the functions of the 
bowels, of skin, kidneys, lungs, liver, heart, and stomach, 
causing retention of waste products, intestinal stasis, and a 
long train of other evils. Nervous worry has been recognized 
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to have the effect of impairing gastric and secretory functions 
and of bringing about alimentary toxremia. The physical 
signs of fear~ which are similar to those of shock, act through 
the splanchnic nerves, and tend to cause paralysis of the 
walls of the intestines, causing the absorption of toxins into 
the blood. Nursing women are said to produce toxic ~ilk 
after an outburst of anger or fright, because their emotions 
give a wrong stimulus, so that the cell that secretes normal 
milk or normal enzyme secretes toxin instead, in the same way 
that the soldier who in times of peace helps in agricultural 
work, gathering the harvest, etc., does the opposite in times 
of war, and destroys, instead of gathering, the fruits of the 
earth, and kills instead of saving lives. 

Psychology and Tuberculosis.-These considerations will 
prepare us to understand the relation that exists. between 
emotional disturbance and tuberculosis as the following 
cases will show : 

Mrs. B., strong, healthy girl when married, shortly after 
marriage lost her husband in the war under shocking con­
ditions (he was blown to pieces by a bomb). Ever since she 
heard the news of his sudden death, she lost interest in life, 
her appetite failed, emaciation set in, cough and temperature 
appeared, and tuberculosis was diagnosed; when she came 
to our sanatorium she had attacks of vomiting and diarrhcea, 
which, though improved from time to time, never disappeared; 
she put on no weight, the temperature kept high, was in bed 
for three months, and as she made no improvement, but was 
getting steadily worse, she was sent home. 

Mr. H., a young lieutenant in the artillery, was sent to 
the front in the late war. The terrible sights he witnessed-

' the mutilation of his comrades, the stench of the trenches, 
the prevalence of vermin, the deafening noise all round, etc.-­
seemed to have unnerved him ; he was sent to the hospital 
several times for gastric trouble and rise of temperature, 
and a patch in the right lung was found after examination. 
The news of the death of his wife at home completely 
prostrated him; gastric symptoms became worse; came 
into our sanatorium with mischief in both lungs and severe 
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dyspepsia, greatly emaciated, and is under treatment with a 
poor prospect of complete recovery. 

Such cases can be multiplied: In civil life a young woman 
admitted to the $anatorium gave a history of tuberculosis, 
which she said she developed soon after the shock after an 
extraction of some teeth ; in another case the disease seems 
to have started after the shock of hearing the groaning of 
wounded men and seeing a mutilated body in the recent 
riots in Ireland. In all these cases one notices that 
pulmonary tuberculosis seems to appear after a great emo­
tional disturbance, causing gastric symptoms, nutritional 
disturbance, loss of appetite, constipation or diarrhcea, 
intestinal toxremia, as if the fear or shock had more or less 
inhibited the gastric functions. These cases may be latent 
tuberculosis that had developed active trouble as the result 
of mental shock, but recrudescence of an old disease does not 
necessarily mean activity of tubercle bacilli. These four 
cases were selected because they were perfectly strong and 
healthy before they were caught in the emotional storm and 
gave no. history of exposure to infection. In fact, the writer 
is convinced that some of the officers and soldiers he had 
examined who developed tuberculosis during the war service 
were perfectly healthy men when they joined the Army, and 
could find no history of contact infection after they had 
enlisted. The close connection of tuberculosis with the 
insane can only be explained by the fact that in many cases 
the disease developed as the result of the fires of life burning 
low, causing diminished vital resistance, asthenia, impaired 
metabolism, and malnutrition. So that we must honestly 
face the fact that sudden or slow affection of the mind of the 
soldiers or the insane has induced pathological conditions 
which resulted in producing tuberculosis, without, as far as 
one could judge, having any history of either latent or 
contact infection, and that when tubercle bacilli presented 
themselves they appeared as part of the pathological manifes­
tation and not as a cause provoking the disease. 

Ethics and Tuberculosis.-The contagion of ideas affecting 
mass movements and mass phenomena like epidemics operates 
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not only on the physical plane, but also on the moral. The 
belief among early peoples that evil is contagious has given 
strength to the present popular idea that micro-organisms 
are evil because they are contagious.. The teaching of the 
old theology that men are born in sin, and are the children 
of wrath, and deserve eternal punishment, finds an echo in 
the attitude of our moral code and medicine. While ethics 
says that evil is the cause of crime, medicine pronounces that 
micro-organisms are the cause of disease. In the treatment, 
while one would cure evil by prison and punishment, the 
other would treat disease by injecting more micro-organisms. 
But a change can already be perceived in both domains in 
their enlarged and sympathetic outlook. The doctrine of 
man's inherent evil nature, and the threat of eternal punish­
ment, has not helped to produce nobler lives and nobler 
deeds, while prison and gallows have not diminished crime 
and reformed criminals. So we have come to see that the 
doctrine of evil and the treatment based on it is wrong and 
unjust to all the higher instincts and purposes of man. We 
have also slowly come to recognize that man has something 
of a divine nature, that death and hell are not the ruling 
principles of the universe, that there is latent goodness in 
every soul, that all human actions are good so far as they 
are natural, and that evil which is greatly the result of 
vicious surroundings can only be arrested or cured by 
improving man's physical and moral environment, and by 
stimulating all that is best and noblest in him. So theology 
and philanthropy are busy in ameliorating the social condi­
tions of the people, and the introduction of more humane 
methods in the prison system, such as juvenile courts, the 
Borstal system in this country, and Sing Sing prison in New 
York, has helped to diminish crime and the number of 
criminals. 

So the parallel runs between theology and medicine in 
their belief in the reign of evil in man and microbes, and 
medicine has to meet the same conflict between the old and 
the new ideas. We argue that micro-organisms are not 
born pathogenic to hurt man, because we believe that man 
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is not born to evil and to sin ; that the evil of bacterial germs 
cannot be destroyed by injecting more germs, because we 
know that evil cannot be exorcised by evil. Thus the higher 
plane gives a clue to the lower. On the other hand, man is 
intended for a life of goodness and gladness in the same way 
that Nature has intended that man should lead a healthy 
and wholesome life, that sorrow and evil are a blight and an 
excrescence as disease is an accident and unnatural. The 
State is called upon to choose between punishing and 
penalizing, or humanizing and stimulating the good in the 
criminal, and so medicine will have to choose between 
lnJections of more micro-organisms or improving the 
resisting powers of the tuberculosis patient. Just as the 
success of the reformed methods in the treatment of 
criminals shows that crime is mostly the product of vicious 
environment, so the success of open-air measures indicates 
that tuberculosis is very much a disease of lowered nutrition 
and unhealthy surroundings. 
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CHAPTER XI 

HEREDITARY AND OTHER PREDISPOSING 
FACTORS 

'The past still travels from afar, 
And what we hal'e been makes us what we are.' 

From tlte East. 

'OuJ' acts our Angels are, or gOod or ill, 
Our fatal shadows that walk by us still.' 

143 

jOHN FLETCHER. 

LEAVING aside the bacteriological, biochemical, and bio­
logical factors of tuberculosis, we proceed to examine the 
social, the economic, and constitutional factors, to see if their 
true value can be assessed and a right perspective formed 
in the etiology of the disease. 

Environmental Factors. 
1. Climate, Soil, and Occupation.-Still, humid conditions 

of the atmosphere are said to favour respiratory disease, 
including phthisis. The health of the body seems to depend 
upon the skin and the body reaction to atmospheric, climatic, 
and soil environment. The action of climate on tissue 
change depends upon its heat abstracting·power, which in 
turn depends upon the temperature and the humidity of the 
air. If the air is charged with watery vapour, the body 
finds difficulty in getting rid of the heat as it is developed, 
and there is in consequence an indisposition to muscular and 
nervous action entailing lassitude and lack of energy. If 
exposure to strong winds has any relation to the prevalence 
of tuberculosis. as Dr. Gordon 1 affirms. it may be due to the 
moist conditions of the atmosphere rather than to the strong 
movement of the wind. \Ve find that our patients are 
affected by warm. humid conditions of the atmosphere rather 



144 PULMONARY TUBERCULOSIS 

than by the dry, bracing wind, except the north or north­
easterly wind, and even these winds do not seem to affect 
them if they have made considerable progress in their 
health. Dr. Huggard,2 from his experience of Swiss Alpine 
Resorts, finds that high altitudes with their low absolute 
humidity do not favour the prevalence of tuberculosis, and 
that tlie higher the altitude the less its prevalence, and 
vice versa, though the winds are more likely to prevail in the 
higher than in the lower altitudes. Brownlee3 shows that 
the southern half of Pembrokeshire in Wales has very much 
less phthisis than the northern half, though the exposure to 
wind is much the same in both parts, and that though the 
winds sweep over Bala Lake so strong as to flood the holms 
at the northern end, yet there is little phthisis in Bala. 

Soil.-It is found that phthisis is more prevalent among 
populations living on heavy, impermeable, and low-lying soils, 
which remain damp, than on light, porous, well-drained, 
and elevated soils, and that in those towns which show 
much drying of the subsoil as the result of drainage opera­
tions the death-rate from phthisis had decreased enormously. 
For instance, in Salisbury and Ely 4 the death-rate from this 
cause had diminished by 49 and 47 per cent. respectively, 
and in places where there was no fall of the death-rate there 
had arisen some other factors which had interfered. The 
investigations of Sir George Buchanan 5 in England and 
Dr. Bowditch6 in America have also shown that dampness 
of the soil predisposes to tuberculosis. Dr. Nash 7 thinks 
that the tubercle bacillus or streptothrix could be traced 
to a common mould. Whatever connection a mould has 
to tubercle bacillus, it is undoubtedly related to damp walls 
and phthisis, since its presence is an indication of dampness 
in houses which, as J aeger8 says. diminishes the constitutional 
strength of their occupants by interfering with the exhalation 
of moisture by tbe skin find the lungs. If • critical perspira­
tion' (withdrawal of water) is a sign of returning health, 
interference with the evaporation of moisture and exhalations 
from the skin and mucous, membrane would favour disease. 

Both the humidity of the atmosphere and the moisture of 
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the soil tend to give rise to a catarrhal state of the respiratory 
mucous membrane, but whether such a congestive state 
could give rise to phthisis by favouring the growth of micro­
organisms is open to question. '\Ve have already seen that 
inflammations are a physiological process, and congestions 
are efforts on the part of the organism to defend itself and 
to limit the assault of any micro-organism, and therefore 
inflamed tissues are not especially favourable soil for 
bacterial invasion-they are the very reverse, they are points 
of unusual resistance.9 If, therefore, the dampness of soil and 
climate are associated with the growth of phthisis, it is more. 
likely due to their effect on body metabolism and the nervous 
system. The humidity would increase the difficulty of 
getting rid of surplus heat, and would retard all vital, 
chemical, and electrical action in the body, and thus inter-. 
fere with healthy metabolism. Brownlee 10 finds in Wales a: 
close interrelation between the amount of phthisis and th~ 
nature of the geological formation, but, as he says, the 
geological formation comes in as a factor only in so far as it 
influences the social conditions of the people. Those parts 
of Wales, such as Cardigan, Carmarthen, and Haverfordwest, 
which are geologically disposed to phthisis, are places whose 
houses are damp on account of the nature of the rock of which 
they are built, where there is much poverty, the people live 
hard lives, whose diet is unsatisfactory, or who rarely eat fresh 
meat; but in places like Pembrokeshire, Radnor, Merioneth, 
and Montgomery, where the soil is rich and fertile, the people 
have a high standard of living and feed well, and are pros-. 
perous, there is very little tuberculosis. _ 

Occupation.-Occupation involving the inhalation of hard 
particles of dust, as among tin and gold-miners, grinders, etc., 
seems to predispose to lung disease. Dr. Tatham 11 has 
shown that the death-rate from phthisis among potters, lead­
miners, cutlers, and file-makers, was three and four times that 
of agricultural labourers, and among tin-miners five times as 
great. The coal-miners are remarkably free from tuber­
culosis of the lungs. The coal dust seems to stimulate the 
lining cells of the respiratory passages, which purify the lungs 

JO 
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by their phagocytic action. Even the dust, composed of-silica 
and iron, as Professor Leonard Hill has pointed out, is only 
harmful when inhaled for a long period and in highly c<;>n­
centrated doses, which produce among the workers in flint, 
ganister, granite, and quartz fibroid phthisis much more fre­
quently than pulmonary tuberculosis. The irritation caused 
by mineral or metallic particles, if long continued, would 
inflame and damage the alveolar tissue, reduce oxidation and 
interfere with healthy metabolism. The fact that the wives 
of tin-miners and grit-stone workers do not get tuberculosis, 
though their husbands occupy the same room and expector­
ate sputum loaded with tubercle bacilli, 12 shows that the 
tubercle virus does not take a prominent part in the spread 
of the disease among the mining household. If printers and 
compositors suffer from tubercl?losis, it is not because they 
inhale the silica dust, as those who use the public roads and 
the road sweepers who inhale clouds of granite dust never 
seem to get silicosis in their lungs; it is because their 
occupation involves working in confined places, in stagnant 
overheated atmosphere, and in artificially-lit places which 
lower their metabolism and the vitality of the body. If 
occupation is studied from the point of view of wages, it 
would bring out more clearly its relationship to the mor­
bidity of the disease. It would then be-seen that the largest 
death-rate from tuberculosis (except those whose unhealthy 
occupation involves a mechanical irritation of the lungs and 
acute forms of fibrosis) falls upon the group of workers who 
are among the most poorly paid, such a labourers (except 
agricultural labourers), book-keepers, clerks, dress-makers, 
garment workers, female textile workers, cabinet workers, 
upholsterers, hair-dressers, etc., and the lowest death-rate 
falls upon the decidedly well-paid occupation groups, headed 
by bankers, Government officials, manufacturers, farmers, 
physicians, clergymen, and lawyers. 

2. Insanitary and Unhygienic Conditions, Overcrowd­
ing.-Dr. Farr was the first to establish the association of 
increased morbidity and mortality with overcrowding. In 
Edinburgh,13 when certain insanitary areas were replaced by 
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new dwellings which were provided with plenty of air and 
light and sunshine, the general death-rate fell from 45 to 15 
per I,ooo, and the phthisis rate from 3·8 to o·4. So in 
Liverpool,14 when the death-rate of tuberculosis was 4 
per x,ooo, in the new healthy areas with practically the same 
population it fell to I"g. The relation to overcrowding can 
be seen in the industrial cities of every civilized State. 

That in London the death-rate from consumption is 
directly associated with overcrowding, as pointed out by Sir 
Shirley Murphy, is seen by the following table15 {based on two 
persons living per room in five-room tenements: 

LONDON, 1901-1909. 

PHTHISIS DEATH-RATE IN RELATION TO OVERCROWDING. 

Proportion of 
Overcrowdtog in Each 

Group of Sanitary 
Areas. 

--------
Under 7"5 per cent. 
7"5 to IZ"5 ., 
12·5 to :zo·o , 

Crude 
Phthisis Standard 

Death-Rate Death· 
PP~= Rate.. 

I Living. 

Factor for I 
Correction for 
Age and Sex 

1

. 
Distribution. 

i 
Corrected I Corrected 
Death-Rate Death· 

IP!r~~"= i cz!-~t:n> 
Living. per I,ooo. 

~ "718~--1.009;-1-1-.-0-4-44-

~:~~~ ~:~;~~~ Iii ~:~~~ 
709 
912 
941 

2o·o to 27·5 .. 

:::::·· ..... ···I 

1"034 
I"J20 
1"413 
1"924 
1"953 

1"472 

1"805 0"96124 1"850 
1"651 1"05090 2"052 

1"735 1"00000 1"472 

1,256 
1,394 

I 1,000 

From which we see that while the death-rate for phthisis in 
London was ro44 when overcrowding was under 7•5 
per cent., it reached 2"052 when there was 27"5 or more 
overcrowding. 

In Glasgow: 

Size of Houses. Death-Rate of all Phthisis Death-Rat~ 
Ages. of all Ages for Males. 

- --·----------- -
One ap:trtment ... . .. ... 23"3 r69 
Two apartments ... . .. . .. 18"9 1"30 
Three .. ... . .. . .. 14"3 o·94 
Fom· .. . .. . .. . .. 127 077 
----- -~ 

From Medical Research Committee's Report, No. 48, Part 3· 
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So that it is clear that the death-rate of phthisis increases on 
the whole with the density of the population. However, if 
we look into the matter a little more carefully, we shall find, 
as in the first group of factors, that here also insanitation 
and overcrowding are related to social conditions. The poor 
crowd together in slums and insanitary areas because of their 
limited means and poverty. That ~he ill-effects of congestion 
and bad hygienic conditions are due to attendant poverty 
conditions is brought out by many facts. Brownlee has 
shown that among the 'adult type' the phthisis death-rate in 
the London boroughs was not positively correlated, because 
we think that the good earning capacity of the adults has 
neutralized the evils of overcrowding. It has been our own 
experience among the London working-classes that as long 
as they had employment and good wages they suffered very 
little from phthisis in spite of their living in badinsanitary 
conditions. B.S. \Varren,16 studying the life of the workers 
in the United States Government printing and engraving 
plants, says that, despite the fact they are badly crowded and 
ill-ventilated, the mortality of the workers from tuberculosis 
is very low, because, he says, they receive good wages. Simi­
larly he finds a disparity between the number of male deaths 
from tuberculosis (I4"7 per cent.) as reported by the Censor 
Bureau, Igog, when compared to deaths among females 
(:zo•g) owing to the inadequate wages "paid to women workers. 
So that overcrowding and insanitation operate as factors of 
tuberculosis only so far as they are the index to poverty and 
destitution. 

3· Poverty, Unemployment, Low Wages, Alcohol.-Pul­
monary tuberculosis claims its victims mainly from the 
p_oorly fed, poorly clothed, and badly housed members of a 
community. B. S. Warren, in common with many other 
observers, finds that l0w wages go hand in hand with high 
tuberculosis mortality. We have already seen that the 
death-rate from consumption varies according to the social 
position of the people of the country, falling most lightly 
upon the highest and wealthiest classes, and most heavily 
upon the lowest and the poorest. Every big city, such as 
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London, Paris, New York, tells the same tale-that the dis­
tricts occupied by the rich and the well-to-do classes show 
an exceedingly low death-rate, while those inhabited by 
artisans, labourers, and the poor are thickly studded with 
cases of tuberculosis.17 Comparing the mortality from 
phthisis in the most congested and poor parts of London 
with the healthy and rich parts, we find that Finsbury claims 
more than three times the number of deaths as Hampstead. 

Death-rates for all ages and both sexes for phthisis in 
London boroughs, 1:907 to xgn {Medical Research Com­
mittee's Report, No. 48, Part 3): 

Finsbury ••• 2"14 Kensington .•• o·92 
Shoreditch •.. 1"<)0 Wandsworth o·88 
Southwark •.• r9o Lewisham ... o"75 
Bermondsey r85 Hampstead ... o·63 

In Edinburgh, as in Glasgow, Dundee (see Chapter X.), and 
London, the mortality from tuberculosis increases in pro­
portion as the house accommodation becomes limited, being 
greater in families occupying one room than two rooms, 
greater in the two than in three rooms, greater in the three 
than in four rooms. In Edinburgh, Maxwell Williamson18 

found that 70 to So per cent. of cases of pulmonary tuber­
culosis occurred in houses of three rooms and under. Good 
wages or income mean good food, better house accommoda­
tion, better sanitary and healthful surroundings, the com­
mand of more amenities of life, less care and worry with 
regard to living, whereas poor wages or lack of income mean 
poor food and poor surroundings, constant anxiety to feed 
the family and make both ends meet. Deficient food supply 
involves deficiency both in quality and quantity of food 
taken. The poor mostly live on tea, margarine, and white 
bread, which have very little nutr:itive value. Besides, they 
largely partake of stale food, tinned, frozen, and cheap food, 
which are not only deficient in vitamines, but being cheap 
and stale are polluted and contaminated, containing toxins 
which poison the system and open the_door to disease con­
ditions. \Vhen the quality of food is impaired, its power of 
assimilation is also lowered, and both deficiency in quality 
and assimilative power lead to deficient nutrition. 
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All the three groups of factors we have been discussing are 
related to each other and to the nervous system. Only the 
poor care to live in exposed parts and damp districts and 
unhygienic conditions. Where there is poverty, there is 
overcrowding and insanitation.· If hygiene pmmotes mental 
efficiency, dirt, slums, and over.:rowding bring about mental 
depression and impaired metabolism, which in turn lead to 
impaired efficiency, greater unemployment and poverty, and 
alcohol joins the vicious circle to intensify the effects of 
poverty and overcrowding. 

4· Physical and Mental Fatigue, Overwork and Excess of 
all Kinds.-Under civilized conditions man leads a strenuous 
life, working late and long hours, and exposing himself to 
physical and mental strain-all of which tend to lower his 
vitality and depress his metabolism. Many a tuberculous 
patient staying at different sanatoria at the present time has 
been brought to ill-health by working long hours during the 
stress of the great war. Civilization also creates poverty 
and plenty, and both tend to result in impaired efficiency. 
"\Vhile poverty leads to deficient nutrition through lack of food 
and assimilation, wealth, by tempting with a larger quantity 
of food than can be assimilated by the system, brings about, 
as Leonard Hill 19 pointed out, bacterial decomposition, 
absorption of toxins, and food deficiency through destruction 
of essential food principles. Thus both classes suffer in the 
end from the effect of food deficiency, and alcohol comes as a 
sinister figure to stir up the fires of toxic formation and 
impaired metabolism. Hence the explanation that excess 
of all kinds-food, alcoholic, sexual and emotional excess­
leads to tuberculosis. When sedentary life is added to over­
indulgence in food and alcohol, you get the story of many .a 
city man debilitated by a confined indoor life, poisoned by 
gastric disturbance and predisposed to tuberculous, or, if not, 
to some other diathesis-rheumatic, gouty, alcoholic, or 
cancerous diathesis. 

S· Nervous Anxiety, Shock, Accident, and Injury.­
Pulmonary tuberculosis is closely associated with mental 
strain and depression. While worry and anxiety incident to 
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civilized life slowly sap the vigour and impair the bodily 
activities, sudden shock or accident acts with a tremendous 
force on the nervous system, inhibiting and paralyzing 
almost all the functions of the body. The effects of injury 
or accident are partly due to shock-mild or serious according 
to the extent of the injury-which causes mental depression 
and reduces the vital powers of the organism. Many a case 
of pulmonary tuberculosis begins after a severe domestic 
grief,. which acts like a slight continuous shock on the system. 
The writer has been greatly impressed with a number of 
acute forms of tuberculosis, brought on through war shock or 
accident, or sudden fright. The usual explanation that 
fright or accident has roused the activity of tubercle bacilli, 
which were lying latent in the body, is a rather pious pre­
sumption, and does not accord with the past history or the 
clinical facts of the case. Whatever be the explanation, this 
much we do know clinically, that consumption shows itself 
through some disturbance of the nervous system or the 
digestive organs in persons who never had a day's illness 
and were strong and healthy before they were unfortunately 
struck down by shock or fright. Because we are material­
istic in thought, we cannot recognize that the contagion of 
fear can cause bodily disease, including tuberculosis, without 
the intervention of micro-organisms. We have known 
Indians, who from sheer mental depression sat down and 
died, because they did not want to live. There are more 
things happening within and without the body than come 
under the cognizance of bacteriology. 

6. Deranged Mental Conditions, Feeble-mindedness, In­
sanity.-Tuberculosis as an effect of feeble-mindedness has 
been frequently observed. There is a close relationship 
between poor and improper nourishment and mental condi­
tion of children, and with proper nutrition their irritability 
and nervousness have been noticed to disappear. Mental 
defective conditions and tuberculosis in adults are related 
to each other in more ways than one. Both are produced by 
defective social conditions, and both have some stigmata of 
degeneration attached to them, and in both there is some 
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defective functioning of endocrine glands. There is a heavy 
incidence and mortality from tuberculosis among the insane. 
It is reckoned that of the total deaths in the Prussian 
asylums, 36·3 per cent. were from lung disease, of which 16 
per cent. were due to pull'I1onary tuberculosis.20 ,Clouston21 

states that two-thirds of the deaths among idiots result from 
tuberculosis. Rivers 22 reckons that 93 per cent. of Mon­
golian idiots at Earlswood die of tuberculosis. Cretinism 
and myxcedema are closely associated with thyroid insuffi­
ciency, which in turn leads to defective nutrition, lowered 
metabolism, and tuberculosis. The increase of phthisis 
among the insane during the late war time was attributed to 
a greater congestion in the asylums and greater contact with 
infection. But as Tylec'ote 23 points out, the insane tuber­
culous patient has very rarely any expectoration, and there­
fore sputum cannot be the source of infection ; he attributes 
the increase in mortality to diminished resistances from poor 
food and rationed deficiency of fats,· sugar, etc. Mott 24 

observes that in one-half at least of cases of dementia prrecox 
there is complete regressive atrophy of the testes, leading to 
diminished vital resistance and tuberculosis from which a 
vast majority of these cases die. Charles Mercier25 draws 
attention to the great importance of diet in the causation of 
mental disease, and considers that cretinism and myxcedema 
are due to defects in certain constituents of the blood. He 
finds that mental disorders are often accompanied by a 
deficiency of meat or excess of fat, sugar, or starch, and 
reports case• of recovery .or improvement when the diet was 
rectified. He rightly argues that articles of diet should 
influence the mental health no less profoundly than physical 
health. The very fact- that a great majority of the insane 
come from the poorer classes shows the real connection 
between insanity, lowered nutrition (acquired or hereditary), 
and tuberculosis. 

Tubercle Infection.-From the study of the above pre­
disposing factors of tuberculosis, an unbiassed reader will not 
fail to notice that they all primarily affect the nervous system, 
nutrition, and metabolism. Nutritional deficiency, either 
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through the deficiency of endocrine glands or through the 
influence of the nervous system, leads to deranged metabolism, 
which in turn produces pathological changes and diseased 
tuberculous processes. Such observations are in accord with 
biochemical facts, already noticed, that abnormal physio­
logical and chemical changes from deficiency of vitamine and 
other food accessory factors result in deficiency diseases, and 
any micro-organisms found in connection with them appear 
as the result of such pathological and chemical changes. 
Tuberculosis, whether in the poor or the well-to-do classes, 
is also a deficiency disease. Whether the deficiency be 
nervous, dietetic, biochemical, or nutritional, the predisposing 
factors lead to abnormal changes, which may become patho­
logical and create tuberculous soil. This tuberculous soil 
manifests itself in various ways : In poor and abnormal con­
dition of the blood, as anremia, enlarged glands, small and 
feeble heart, epistaxis, early hremoptysis; in changes of the 
skin, as icthyosis, lupus, etc.; in the weakened condition of 
the mucous membrane, as rhinitis, ozrena, ear discharges, 
adenoids ; changes in bone and cartilage, as nasal and t!Jor­
acic deformity, spinal deformity, dental deformity, rickets; 
in the nervous system, as mental weakness, feeble-mindedness, 
insanity. All these changes or predispositions are the result 
of constitutional diathesis or weakened vitality, and, as 
Rivers26 truly says, by no stretch of imagination can they 
be said to be caused by tuberculo-toxremia; this theory of 
bacillary-toxic origin seems to cover a multitude of awkward 
facts which cannot be explained away. Mott 27 observes 
that when a chronic disease like tuberculosis is associated 
with the arrest of spermatogenesis, it is not due to any toxin, 
but to undeveloped testes, which goes first, and is already 
undeveloped before the disease makes its appearance-which 
shows that low vitality precedes the advent of tuberculosis. 
It would be much more true to speak of deranged metabolic 
toxin than microbic toxin as the cause of tuberculosis. These 
constitutional changes are the result of poverty, malnutrition, 
vitamine deficiency, and weakened constitution. And tubercle 
bacilli also appear as the result of such a soil. \Vithout a 
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tuberculous soil the tubercle bacillus can have no power to 
grow or develop in the human body. We cannot strictly 
make a distinction between the seed and soil, between the 
exciting and predisposing causes as regards tuberculosis. 
'\Vhat is predisposing may become an exciting cause, and 
what we call an exciting cause may also be a predisposing 
cause. Clinical experience corroborates both historical and 
biochemical facts in that in pretuberculous and early stages 
of tuberculosis no tubercle bacilli can be demonstrated. 
Patients kept under observation from the very earliest stages 
show no tubercle bacilli, and as the disease develops they 
may make their appearance slowly and gradually. In one 
case pneumococci were seen persistently for many months 
before tubercle bacilli made their appearance in the expec­
toration, and if the disease does not develop there may be no 
bacilli present at all. Such cases are called abortive tuber­
culosis by Bard and Fishberg. All this proves that tubercle 
bacilli are the expression of a tuberculous soil. How they 
arrive, and what part they play, we must leave to discuss in 
the next chapter. Meanwhile we may conclude that tubercle 
bacilli do not create a tuberculous soil, but appear as the 
result of it. 

Environment and Heredity.-So far we have been con­
sidering environmental factors in relation to the etiology of 
tuberculosis. But environment alone is not sufficient to 
explain all that pertains to tuberculosis. Environment 
affects the soil, and the soil goes to form a diathesis of pre­
disposition through some 'inborn errors of metabolism,' to 
use the classic phrase of Sir Archibald Garrod. And if the 
metabolic errors, due to lack of some intracellular ferments, 
or to some other biochemical deficiency·or excess, persist in 
the blood, the predisposition goes further to form heredity. 

In the lowest and simplest organisms, such as the unicel­
lular asexual bacteria, we have the evidence of the influence of 
environment and evolution of heredity presenting themselves 
without any complicating factor. As we have already seen, 
alteration in the environment of bacteria, such as tempera­
ture, culture media, air and sunlight, etc., is quite sufficient 
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to bring about a modification in their form and growth, 
virulence, pathogenicity, etc., the variations impressing them­
selves in successive races and generations. But the factor 
of mind steps in in the case of higher organisms, and as it 
develops, its influence is more and more felt as we ascend 
the scale of organic life, till in man, in whom the mind is 
brought to the highest point of development, we have to 
reckon with a third factor-consciousness and personality­
in dealing with his complex activities and with his health 
and disease processes. 

As environment persists and develops, it makes for in­
heritance. Here we must avoid the errors of the two extreme 
parties-those who deny the facts of heredity, and those who 
explain that like produces the like. Heredity is a fact which 
cannot be gainsaid or controverted. The remat·kable pre­
servation of species of animals for hundreds of years, the 
physical and mental characteristics of families, races, and 
nations, the various predispositions to such conditions as 
gout, rheumatism. tuberculosis, syphilis, etc .• testify to the 
part that inheritance plays in the life of lower and higher 
organisms. On the other hand, while each offspring inherits 
some qualities from its parents, it also adds some elements 
of its own, and both combining somewhere in Nature's 
laboratory give it a new individuality, so that it can be called 
a new creature.28 

Acquired and Hereditary Characters.-The question of 
the relation between acquired and hereditary characters is 
not so formidable as it seems at the outset. It is known 
that germinal qualities can be influenced by conditions of 
nurture. If, then, an external stimulus can provoke germinal 
variation, it must influence the germ plasm, especially if the 
stimulus is persistent. It is not possible to draw a hard­
and-fast line between exogenous and endogenous, between 
somatic and germinal, between acquired and hereditary 
charac:ters. Dame Nature does not work in water-tight 
compartments. Nurture to-day may become nature to­
morrow, provided there is no other influence to intervene. 
Heredity is not a fixed quantity that is unmoved by outside 
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influence, but, like life itself, varies, its variation depending 
upon external environment. Nurture, if persistent, can 
change the physical and mental characters of nature. The 
operation of persistent environment, such- as nutrition, 
climate, education, etc., must in the long run lead to a varia­
tion in the germ cell. Alcohol, lead and other intoxications, 
gout, rheumatic and other diathetic conditions, the dis­
turbance in the secretion of endocrine glands, are all capable 
of affecting the parental germ plasm and thus influence the 
offspring. So that it is not difficult to understand that • con­
ditions acquired by the parents reproduce themselves in, and 
become inherited by; the offspring.''29 The question of 
transmission or heredity depends upon the strength of 
environment. Non-inheritance of a quality is not to be in­
terpreted as being exogenous or somatic, for some other 
and stronger influence may have neutralized or counteracted 
its operation, or it may be lying latent to become active in 
another generation. The effects of environment may not be 
seen for a long time, or may be eclipsed- by some other in­
fluence, such as personality. Acquired characters, such as 
poverty, alcohol, etc., may not be inherited in the first 
generation, but if persistent in more than one generation 
must affect the germ cells and cause hereditary changes. So 
that the whole question c:>f heredity depends upon whether 
the intensity or persistence of environment has caused the 
toxin or the poison of the parent to saturate the system so 
as to affect the germ cells. An intense environment leads to 
predisposition, and an intense predisposition will in time 
bring about heredity. 

Therefore the difference between acquired and inborn 
characters is one of degree rather than of kind. If the pre­
disposition is intense it must affect the germ cells whether 
in one or more 'generations ; if slight, it may not become 
hereditary, but all hereditary qualities must have once (in 
previous generations) been acquired. In this way we can 
reconcile the attitude of both the Mendelians and Darwinians. 
The germ cell does not stand so imperially isolated as the 
Mendelians affirm. If the changes in the parent organism 
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can influence the germ cell-it is known they do-the 
acquired characters must be capable of hereditary transmis­
sion. When there is persistent environment or adaptation 
the functional changes go on to structural characters, which 
in turn lead to heredity. But man is not a slave of heredity. 
He is greater than his environment, because a third factor, 
which we shall presently consider, dominates both environ­
ment and heredity. The development of mind to the point 
of consciousness has not only separated him from the lower 
organisms, but has placed him in a higher category as well, 
and has made his inheritance, instead of being a mechanical 
thing, into something belonging to a higher plane. 

Environment, Heredity, and Personality.-Environment 
and heredity alone cannot explain all the phenomena of 
human activities. There is a third factor-a dynamic force 
which the scientists have ignored, but which bridges the 
hitherto unexplained gaps seen in the biological study of 
man. Both those who believe that man is a product of 
environment and education, and those who think that 
heredity is everything, forget that personality exerts a pro­
found influence over environment and heredity. Human 
personality is not absolutely determined by the parental 
germ cells, but stands on a higher plane, is intangible, and 
resides in the soil as the fragrance of a rose permeates 
the flower. It gives power to the will, gathers its own 
environment, shapes heredity, and linked with the higher 
energies, such as the instinctive emotions (fear, reverence, 
affection, love. faith, confidence), becomes the unknown factor 
which must be reckoned with in all our calculations of bio­
chemical, biological, and psychological phenomena in the 
human organism. In fact, it is the driving force of life 
which distinguishes man from man, woman from woman. 
Personality ·coming in the domain of environment and 
heredity can correct their evil or stimulate their good effects 
just as Nature holds· the fine balance of a salt like sodium 
chloride in the blood, by withholding it from being secreted 
if it is scanty or passing it freely in the urine if abundant. If 
personality is weak, the evil effects of environment and 
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heredity can overwhelm the human being; if it is strong, it 
can influence the soil so that even a vicious environment 
cannot cause infection ; in the same way a man of strong 
character does not become bad by moving in bad company. 
Successive bad environment and heredity may go to weaken 
personality, and successive good personality· may help to 
weaken the effects of bad environment and heredity, whereas 
the influence of a good environment may go a long way to 
strengthen a weak personality: 

The strength of the predisposition to inheritance depends 
upon nutritional and other environmental factors and per­
sonality. These two working together can wash off a taint 
in successive generations by operating through the soil. 
Nurture and personality can inhibit the full expression of 
the undesirable elements in the herited nature. Heredity is 
more than a descent of qualities from parent to offspring. It 
includes variation, fluctuation, and mutation. \Vhen per­
sonality comes, the sphere of heredity becomes more com­
plex. If a few elements are transmitfed from one generation 
to another, there are other elements that make for variation, 
and personality makes for a still greater variation. One does 
not know whether personality alone can account for all the 
variations, or whether the living organism carries with it poten­
tialities for variation. '\Vhere there is life there is diversity, 
elusiveness, and as we ascend the scale the operation of 
mind comes in as a third factor to take a prominent part, 
standing alone and still influencing environment and heredity. 

It is here necessary to briefly examine the views of those 
who believe that tuberculosis in parents confers immunity to 
their children, and those who hold the opposite, that it 
makes them more susceptible to the disease. In support of 
the first, Carriere, 30 inoculating a series of male and female 
guinea-pigs with tuberculin, found, as a result, a heavy mor­
tality in their offspring and a great number of still-births. 
Lustig/31 by inoculating chickens, and Watson32 guinea-pigs, 
with the phytotoxin, abrin, obtained in their offspring results 
of diminished fertility, and an increase in the number of still­
births. Professor Stockard/3 by subjecting male and female 
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guinea-pigs to the fumes of alcohol, obtained similar results 
of degeneration in their offspring-viz .• a greater number of 
abortions and still-births, and demonstrated that under the 
influence of paternal alcoholism twenty-four matings only 
produced as many surviving young as might be expected 
from a single pairing of healthy guinea-pigs. In the case 
of workers exposed to the fumes of nitrate of mercury, 
Lize34 found a similar result-i.e., a greater number of abor­
tions and still-births than was at all normal. In support of 
the second view, clinical experience has shown that some 
children born of tubercular parents are not only stronger 
than their fathers and mothers, but escape consumption 
altogether. These two schools can be reconciled by the 
assumption that a higher law is also in operation than that 
working in the lower plane. In the cases of guinea-pigs the 
influence of conscious mind is more or less in abeyance, thus 
allowing the full effects of the environment. In workers 
exposed to the metallic fumes, the personality is, perhaps, 
weakened by a strong unhealthy environment, such as 
poverty, overcrowding, etc., and weakened constitution. But 
in the healthy children of tubercular parents their _personality 
or dynamic energy was in full force which neutralized and 
conquered the evil influence of heredity. 

Heredity is not only what is made for us through the 
ages, but also what we make ourselves through our own en­
vironment and personality. Inheritance does not altogether 
rest upon a physical basis. Man is more than his germ 
cells as he is more than microbes. It is possible that he, 
through the birth of consciousness and personality, and 
instinctive emotions such as faith and love, can acquire 
a new life, a new individuality, that is able to counteract 
the evil effects of the heredity, and thus take away the 
sting of despair and pessimism that clings round the fact 
of his inheritance. If it were not so, human life would be 
the most miserable, the most terrible of all existence in the 
universe. We ourselves have seen that under the Divine 
impulse, men and women have been 'born again,' the 
drunkard cured, the dissolute changed, the evil habits and 
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tendencies of a lifetime forsaken, and the seed of a new life 
implanted as if by a !Diracle. Nature alone can accomplish 
a great deal in this respect, by extinguishing a life full of 
taint, in the first instance, as seen in inherited syphilis, and 
neutralize the poison in successive generations till the stain 
is washed away. The Divine energy coming into human 
life can strengthen a weak personality, and repair the broken 
edifice of evil inheritance, and build a foundation of a 
new type, not by doing away with the evil effects of a bad 
heredity, but by overwhelming it in the same way that 
a man holding a stone in his hand does · not destroy the 
force of gravity, but overpowers it by his higher energy. 

Yet, in spite of all that has been said and written, we must 
confess we cannot attempt to dictate any final conclusions on 
the laws and operations of heredity. Man, being ultimately 
a spiritual being, is like 'the wind that bloweth where it 
listeth, and thou hearest the sound thereof, but canst not tell 
whence it cometh, and whither it goeth.' 

Heredity and Tuberculosis.-These considerations will 
help us to understand the relation between heredity and 
tuberculosis. Bacteriologists, in their enthusiasm to prove 
the germ theory of disease, may be inclined to ignore all 
arguments that bear on inheritance. But heredity is too 
impor;tant a biological factor to be set aside in the etiology 
of tuberculosis. The researches of Pearson, Pear1,35 and 
others bring out clearly the factor of heredity in the develop­
ment of tuberculosis. Pearl studied the family histories of 
the blood relatives of 38 tuberculous and I9 non-tuberculous 
persons who numbered more than s,ooo, distributed over five 
generations. He found that a tuberculous person has 7 per 
cent. of his or her blood relatives tuberculous, whereas a 
non-tuberculous person, chosen at random, has only r2 per 
cent. of his or her blood relatives tuberculous. vVe inherit 
for good or evil at least some of the qualities of our parents. 
For all practical purposes we may say that all constitutional 
diatheses affect the germ plasm and are therefore more 
or less hereditary. Micro-organisms have no place in 
heredity. Biologists cannot recognize that a microbe 
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can form a part of the organization of the germ-plasm,36 so 
that what is inherited is not a specific disease, but a weakened 
constitution or will power, a lack of moral sense or control, an 
abnormal susceptibility or lowered vital resistance, a con­
stitutional defect or diathesis. Here, again, whether the 
diathesis can develop into a disease in the offspring depends 
upon the strength of environment and personality. 

Heredity is stronger than environment, in the same way 
that a rope made of many strands is stronger than a single 
strand. Just as the power C?f resisting attacks of yellow 
rust on wheat and mildew on barley is a heritable character, 
and that resisting plants breed true in this feature in the 
next and succeeding generations, so good heredity can 
counteract the effects of bad environment and resist tubercu­
losis. But · if environment is atrociously bad, it may 
neutralize the effects of good heredity and provoke tubercu­
losis. A race is endowed with traits and characteristics 
that are inborn for many generations, so that generations of 
racial predisposition to tuberculosis may not be wiped off by 
good environment of a single generation. On the other hand, 
a strong racial heredity against tuberculosis need not provoke 
the disease even through a bad environment. This may be 
the reason that in the community at Framingham,87 in 
America, it was found that the Italians living in the poorest 
district (of Framingham) and in the lowest hygienic con­
dition had only about one-tenth as much tuberculosis as their 
more fortunately ·placed-hygienically ·and economically­
Irish brethren. Here we see that bad environment is not 
sufficient to cause tuberculosis, and that a good environment 
is not enough to prevent the disease, because it seems that 
racial heredity is stronger than good or bad economic 
conditions. The Italian race stock had the lowest death-rate 
in spite of poor economic conditions, while one of the highest 
death-rates was found in the best residential section of 
Framingham community. Another explanation which is 
offered is that better economic conditions of the Irish had to 
be obtained by working harder and longer hours, and this 
overwork and anxiety entailed physical and mental strain 

I[ 
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causing a greater incidence of tuberculosis, whereas the 
Italians were content to live humbly and cheaply, and had 
less nervous strain and less tuberculosis. Whatever be the 
-explanation, it is certain that economic factors play a minor 
part when compared with hereditary factors which are cumu­
lative in their effects in both individuals and races. 

The history of mortality of the Jewish race from 
-consumption offers another instance of the importance of 
inheritance in the etiology of phthisis. Feldman 38 says that 
statistics co11ected from diffe~ent parts of the world go to 
show that, though the 1 ews are mostly town dwellers (four­
fifths of the 1 ews live in cities), undersized, and narrow­
chested, have been subject to ceaseless persecution and 
privation for many centuries, and largely engaged in indoor 
occupations, such as tailoring, bootmaking, etc., their mor­
tality from tuberculosis is everywhere less than that of the 
people amongst whom they live, as seen in the following table: 

MORTALITY OF JEWS (PER 10,000 POPULATION) FROM TUBERCULOSIS 

COMPARED WITH THAT OF OTHER NATIONS. 

Place. Period. Jews. Non-Jews. 

Berlin •.• , ... ... 1905 9"8 :ZI"6 
Budapest ... ... 1905 21"9 46·o 
Bucharest ... ... 1905 25"6 387 
Cracow ... . .. !896-1900 20"5 66·4 
Lemberg ... . .. 1897-1902 30"6 63"5 
London ... . .. 1901-1906 13"3 17"9 
New York ... . .. 19o6 13"5 23"9 
Tunis (Algeria) ... 1894-1900 7"5 51"3 
Vienna ... . .. 1901-1903 13"1 24"6-38"8 . 

The 1 ews are generally an abstemious race, and are more 
or less free from alcoholic and other vices. Another impor­
tant factor that has contributed to their relative immunity is 
the sound foundation that is laid during their childhood. 
The 1 ewish mother suckles her children, and knows better 
than her Gentile neighbour how to feed them with good and 
nourishing food, and surround them with every care and 
attention in their tender years. There is no doubt that the 
devotion and solicitude in feeding and looking after them in 
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the days of childhood forms an important basis in rearing a 
healthy manhood and womanhood, and in helping to maintain 
the vigour and vitality of the race. If we compare the 
mortal.ity of Jewish with non-Jewish infants in any city like 
London or Manchester, we shall find that, although both of 
them breathe the same air, the mortality among Gentile 
infants is in general about twice that among the Jewish 
infants, showing that hereditary and antenatal factors 
favourably influence the Jewish race.39 

The strength of the family predisposition to tuberculosis 
is illustrated in the following cases taken from our sanatorium 
records. About ten years ago we had admitted into our 
sanatorium two sisters who, one after another, had fallen ill 
with pulmonary tuberculosis. The father was a builder in 
North London, the mother had hip disease, while a child 
suffered from enlarged glands and other signs of scrofula. 
They had three children-two girls and a boy. The parents 
were in easy circumstances, and brought up their children 
with every comfort. All the children were attacked with 
phthisis when they reached between nineteen and twenty-one 
years of age, while pursuing their studies at different places ; 
and all of them commenced sanatorium treatment (the boy 
went to another sanatorium) as soon as the disease was 
diagnosed, and in spite of everything that was done they all 
died before they reached twenty-four. In another case, there 
were two brothers, both tall, and stood over six feet. Both 
of them were brought up exactly alike, both occupied the 
same bedroom, and both went to the same office to work, 
but one fell a victim to consumption at twenty-three in spite 
of sanatorium treatment, and the other escaped and is still 
keeping strong and well. The mother had died of pulmonary 
tuberculosis. Here are two among many instances where 
the family taint had helped to develop tuberculosis among 
the children who, in spite of good living and open-air treat­
ment. died of the disease. In the second case, one of the 
brothers, perhaps, brought with him something besides 
hereditary qualities which was strong enough to overcome 
the predisposition to tuberculosis. 
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Though statistical evidence of heredity cannot alto­
gether be relied upon, it may help us to form some 
general conclusions. Dr. C. J. B. Williams and Dr. 
Theodore Williams, 40 after investigating a thousand records 
of their private patients, found that I2 per cent. gave a 
history of 'direct hereditary predisposition' and 48 per 
cent. had family predisposition to tuberculosis. From our 
own sanatorium we gather that, out of a record of r,or4 
patients admitted during the last twenty-two years, 33 per 
cent. gave a history of tuberculosis in the family, of which, 
in roper cent., one of the parents was affected, or died of 
tuberculosis. So that one cannot help agreeing with Pro­
fessor Carl Pearson 41 that 'the diathesis of pulmonary 
tuberculosis is certainly inherited.' 

Since tuberculosis is such a widespread disease in civilized 
countries, even in acquired tuberculosis there would very 
likely be a weak disposition which has been helped by a 
strong, bad environment, as poverty, insanitation, · etc. 
Especially in children (as exemplified on a large scale in 
Germany, Austria, and other mid-European countries as the 
result of the war), in backward races and among lower 
classes in whom the mind is not fully developed or brought 
into full operation so that personality can assert itself, a 
strong adverse environment, as chronic starvation, chronic 
ill-feeding, malnutrition, etc., can provoke tuberculosis within 
a few weeks or months. 

The serious part of the family taint or predisposition is 
that when it is strong it weakens will and personality, so 
that the offspring may suffer in two ways-by the strength 
of the poison, and by the weakening of its vital force and 
energy. Long ages of drink and poverty, bustle and excite­
ment, toil and anxiety, must tell upon succeeding generations 
with greater and greater ·intensity, preparing the soil more 
and more for disease and· degeneration. But we must not 
fall into the error of thinking that, because heredity is a 
factor to be reckoned with, it cannot be overcome by good 
environment-at least, so far as tuberculosis is concerned. 
Man is above heredity, and Nature can so work as to over-
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come many obstacles, and convert the inherited weakness 
into strength, if she has something to work upon. If the 
open-air movement becomes more and more a power for 
good, in creating a healthy environment in the social and 
national life, the influence of heredity as a predisposing factor 
of tuberculosis would most likely become more and more 
weakened, especially if strong personality joins hands with 
good environment. 
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CHAPTER XII 

GENERAL CONCLUSION 

• Yet I doubt not through the ages one increasing purpose runs, 
And the thoughts of men are widened with the _process of the suns.' 

TENNYSON. 

IN the foregoing chapters we have briefly examined the 
etiology of tuberculosis from many points ofview and from 
many fields of thought, and we may now proceed to sum up 
our general impressions and conclusions. A careful survey 
of the whole question shows at the very outset that tubercu­
losis, in spite of widespread research and strenuous campaign 
against the disease, is still with us in as great a force as it 
was twenty years ago, and presents many problems that still 
remain unsolved. The knowledge that we know so little, 
that life is a mystery, and its unknown factors meet us at 
every turn, should tend to create a spirit of modesty and 
humility, which is a right attitude with which to approach the 
investigation of such questions as are connected with tuber­
culosis. The roots of disease seem to lie deep like the roots 
of a tree. Man is a complex being, composed as he is of 
visible and invisible elements, both of which go to make up 
his life, growth, and development, and hence his disease 
processes cannot be measured or valued by merely what can 
be seen or handled. 

Bacteriology.-The germ theory of tuberculosis has rather 
increased than solved the problems that surround the causa­
tion of the disease. The principles on which bacteriology 
rests are-that at least as far as can be inferred from physio­
logical and pathological experiments, the lower animals, such 
as rabbits and guinea-pigs, can be relied upon to yield results 
which can be equally applied to man; that disease is mainly 
caused by bacteria and their toxins ; that pathogenic organ-
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isms produce specific disease ; and that natural and artificial 
infections are necessary for conferring immunity on man and 
animals. But we have seen that mutation of bacteria and 
the untenability of stability and specificity of micro-organisms 
have greatly weakened the position of bacteriology, that 
aerial infection cannot be maintained in. many cases, that 
pathogenic bacteria have not been demonstrated in the 
atmosphere, and that Romer1 was nearer the truth when he 
laid aside both the respiratory and the alimentary routes as 
channels of infection. If we do not know how tubercle 
bacilli get into the body, it is perhaps because in the 
majority of cases they do not enter fro£1? the_ 9!!t.~de at all, but 
are forme.:l_withi_n the body. We have also seen that the 
results of artificial infection cannot be applied to ordinary life­
as for instance, we can artificially infect the egg With tubercle 
bacilli, but in natural conditions fretal infection does not 
generally take place in man or animals. The theories of 
contact and conjugal infection, of meat and milk infection, 
have proved unsatisfactory, and are opposed to clinical ex­
perience obtained on a large scale. The spread of tuber­
culosis through contact, conjugal, or epidemic sources, when 
it does occur, can be largely explained by the fact that groups 
of individuals similarly placed show similar symptoms and 
therefore produce similar disease. The association of a 
micro-organism in connection with a disease does not prove 
that it is the cause of it. Especially when that association 
is not constant, or when the disease is present in its absence, 
there is still more doubt as to its causal relation with the 
disease. Further, the application of the germ theory to 
explain the. doctrine of immunity and the decrease of mor­
tality rate among civilized people has rather confused than 
clarified the clinical problems. If the decrease of the mor­
tality rate among civilized people be due to their exposure to 
tuberculous infection, why should those who live secluded 
liv~s. like nuns in a convent, prisoners in cells, and others 
who are most carefully shielded from opportunities of infec­
tion, get tuberculosis, while those exposed to infection, such 
as doctors, laryngologists, mothers and wives of consumptives, 
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have less tuberculosis if anything than others, and why should 
prisoners in solitary confinement be more subject to the 
disease than other prisoners ? Baers, 2 an experienced prison 
physician, says that the frequency of phthisis among prisoners 
cannot be explained alone by direct infection. If prophylaxis 
against the disease is to be obtained by coming into contact 
with tubercle bacilli, and that immunity is cpnditional to 
exposure to tuberculous infection,3 what is the sense of this 
vigorous campaign against the spread of tuberculosis ? If 
tuberculosis immunizes the children, why legislate against 
tuberculous milk? If consumption is not infectious for those 
who have had tuberculosis, and if everyone, as Opie4 has shown 
by radiograph, is tuberculous, what need is there for notifica­
tion, segregation, and disinfection ? Calmette5 carried this doc­
trine to its logical length when he said that since tuberculous 
infection is necessary for the prophylaxis of tuberculosis, the 
eradication of tuberculous infection is not desirable. So that 
all measures taken against the arrest and prevention of the 
disease are wrong because they hinder the tuberculization of 
the people ; and the Americans, Canadians, and Australians, 
who prevent consumptive emigrants from reaching their 
shores, to keep their countries free from tuberculous infection, 
are working against the interests of their country, as by 
their restrictive legislation they are preventing the tubercle 
bacilli from travelling abroad and tuberculizing their people. 
If consumption provides an immunity which prevents the 
race from perishing,6 what is the meaning of the thousands 
upon thousands who still get the disease and die in civilized 
countries? If immunity has failed to tuberculize in such a 
large number of people, its efficacy in protecting the people 
against reinfection is very doubtful. To such confusion and 
contradiction are we led by the germ theory and its applica­
tion to everyday life. 

But the age of bacteriology is passing. \Ve are beginning 
to see that man is profoundly different from the lower 
animals, that contact or contamination with micro-organisms 
can no more cause disease than contact with evil can make 
us evil, that acid-fast organisms can be present in tissues 
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without causing any clinical symptoms of tuberculosis in 
man or animals, that man creates conditions of pathogenicity 
for micro-organisms by his own vicious environment, and that 
immunity is a physiological and biochemical process residing 
in the cells and tissues of healthy individuals and is not 
dependent upon bacterial infection. The reign of microbes 
is due to man's fear and lack of knowledge-fear lest lurking 
in the air he breathes and the food he eats they would cause 
his destruction, and that in his attempt to kill them by 
boiling and sterilizing his food through lack of knowledge he 
destroys the very vital elements that make for his nutrition and 
life. The theory that the widespread prevalence of tuber­
culosis is caused by universal infection with tubercle bacilli is 
broken down in so many places that we shall have to con­
struct a new line of thought that will satisfy the findings of 
modern thought and clinical experience. Here biochemistry 
comes to our help. 

Biochemistry.-The marvellous strides made by physio­
logical and pathological chemistry during recent years, and 
the far-reaching discoveries made in connection with 
endocrine glands and their secretions, have shifted the angle 
of vision from bacteriology to biochemistry and endocrin­
ology which have revolutionized our ideas concerning the 
causation of disease processes-so much so that it is im­
possible to realize or foresee at present the full consequence 
of . this research and revelation. They have shown that 
dietetic, endocrine, and vitamine deficiencies impair the 
nutrition of the body, and that the absence of vitamine 
essence in the food, and the presence of toxins from impaired 
metabolism consequent on such an absence, produce a 
pathological soil which is favourable to disease conditions, 
and the growth and virulence of micro-organisms. They 
also suggest that the number of affections, such as scurvy, 
beri-beri, pellagra, rickets, keratomalacia, myxredema, and 
cretinism, which are already recognized as deficiency diseases, 
will have to be extended to diabetes, dysentery, cancer, 
leprosy, tuberculosis, anremia, and still further to neuroses, 
cardiac affections, disorders of the skin and hair, of caries of 
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teeth, intestinal stasis, toxremia, constipation, and many 
more vague and ill-pronounced disturbances of the nervous, 
circulatory, and digestive systems produced . by improper 
food and faulty nutrition. The researches of biochemistry 
and endocrinology will help still further to see that functional 
and organic disorders are rather associated with some bio­
chemical excess or deficiency than with bacterial infection, 
and that specific conditions of disease are due to specific 
metabolic disorders creating a variety-in number and 
intensity-of toxins rather than to specific organisms. 

Side by side with the revelation that a large number of 
diseases are the outcome of nutritional,. endocrine, and 
vitamine deficiencies, should be placed Nature's experiments 
made on a large scale on children and adults of Central 
Europe, which have shown that underfeeding and starvation, 
as the result of the Great War, have brought about a whole­
sale calamity of scurvy,. rickets, and tuberculosis. On the 
other hand, clinical experience has shown that patients 
suffering from scrofula with sore eyes, enlarged glands, 
adenoids, and adult tuberculosis with emaciation, anremia, 
cough, and fever, recover more or less completely under 
fresh air, food, and rest in the open air. All these factors 
justify us in claiming tuberculosis as a deficiency disease, 
a disease ~nutriti~!f . .J_ow_ered -v_li~J!y. beginning 
at the tender years of childhood from improper and artificial 
feeding, and intensified by faulty economic and insanitary 
environment, especially during the periods of adolescence, 
middle and old ages-critical periods when endocrine glands 
with their activities more or less adjust themselves in their 
relation to one another. And any disturbance in their new 
adjustments~ or any weakening of their system from other 
diseases, would still more intensify and precipitate a tuber­
culous condition which was lying dormant-thus accounting 
for Brownlee's classification of phthisis into adult, middle 
and old age periods. The universality of tuberculosis in civi­
lized countries, and the phenomena of extensive tuberculous 
changes taking place silently in the lung~ without interfering 
with the patient's health or his occupation, or showing any 
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clinical symptoms, go to prove that_!?'I?_E?!.~~}'?-si:;I_at ~-~~~t-i~ ~ts 
early phase, cannot be called a disease in the ordinary accepted 
sens;,- "a:nd is more . physiologi~~l than pathological. The 
absence of micro-organisms in many diseases, such as hydro­
phobia, measles, whooping cough, smallpox, etc., and some­
times even in tuberculosis, syphilis, malaria, influenza, etc., 
suggest that disease processes and symptoms are independent 
of the presence or absence of specific organisms, or if they 
are present, they may be in such a cyclical stage as to elude 
the microscope. Again, take another group of facts. There 
is no evidence that pathogenic tubercle bacilli under natural 
conditions get into the system through the respiratory or 
alimentary channels in the majority of cases, that infection 
is related to nutrition rather than to a bacterial organism 
which appears as the result of metabolic changes as seen in 
insufficiency diseases, and that tubercle organism and 
malarial parasite often appear long after clinical symptoms 
have manifested themselves. These facts give a clue that 
when tubercle bacilli appear on the scene, they do so as the 
effect of a cause, as the product of vicious environment; or 
if they have entered as a saprophyte (clinical experience 
shows that the majority of them do), their pathogenicity is the 
result of deranged nutrition. The time is soon coming when 
we shall see clearly, what we now see only dimly, that all 
pathogeJ:lic organisn:1s_ ar~ simply abnormal development~ 
~P~i!)'tes, which in the natural conditions are har~less 
and may even be beneficial to man. 

This brings us to the crucial question, Whence and in what 
form do micro-organisms originate ? What is their relation 
to the living cells of the body r The morphological or bio­
chemical mutation of bacteria, as demonstrated by Hort, 
Twort, Penfold; the· suggestion of Young,7 of acid-fast bacilli 
arising from sporocysts, and her demonstration of the forma­
tion of cocci, etc., from bovine bacilli; the reproduction of 
tuberculosis from the injection of caseous material which 
contained no tubercle bacilli, as proved by Roux,s and gram­
positive granules seen in caseous material, as demonstrated 
by Adami ;9 the presence of micrococci, or of streptococci and 
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staphylococci in the sputum of consumptive patients many 
months before the appearance of tubercle bacilli; and the fact 
that tubercle bacilli may be caused to enter the blood stream 
by tuberculin injection, or by the use of chemo-therapeutic 
preparations, as pointed out by Rabinowitsch,10 all suggest 
that tubercle bacilli are not specific entities, but may arise from 
coccal forms, or from necros1s0f tuberculous tissue as the 
result of tuberculin reaction or tuberculous process. Maher, 11 

experimenting in his laboratory in America, has shown that 
when ordinary pathogenic human tubercle bacilli are grown 
in glycerine-broth potato for long periods, they acquire the 
power to grow at the room temperature, gradually lose their 
acid resistance and their bacillary form, and become coccoid 
and non-pathogenic and do not cause tuberculosis. All 
these observed facts, together with the presence of filter­
passing, or ultra-microscopic germs, seen in connection with 
intJuenza, yellow' fever, poliomyelitis, by many expert 
observers, compel us to infer that micro-organisms undergo 
a process of evolution in the healthy or altered juices of the 
body, and originate from still smaller bodies. Are these 
elusive minute bodies, as Adami 12 calls them, or scintillating 
corpuscles, as described by Pasteur, or globoid bodies found 
by Noguchii3 in poliomyelitis, formed from some changes in 
the blood or tissue cells? Are the pseudo-parasites seen in 
malaria long before Laveran's bodies14 make their appear­
ance in malarial blood transformed blood corpuscles ? Can 
the granules of protein described by Arkwright Ia in connec­
tion with influenza cases, or minute granules seen in Hodg­
kin's disease,16 or the physiological units of Spencer, be traced 
to living, or degenerative, or ferment cells? J. B. Burke's17 

radiobes, found from chemical action of a catalytic nature, 
and Charles Bastian's experiments on histogenesis, foretold 
the evolution of germs from minute pre-existing life. As far 
back as I875 Wilks and Moxon 18 reported having 'seen 
appearances that would indicate, but not quite certainly, 
that the bacteria in the products of inflammation, and to a 
less degree in the blood, arise from disintegration of white 
blood cells or of pus cells.' This was confirmed many years 
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later by C. H. Collings/9 who, working in the laboratory of 
Clinical Research, demonstrated the gradual disintegration 
of leucocytes and pus cells into various stages, and at last 
into bacteria, as illustrated in the accompanying diagram 
(Fig. II). These experimental findings throw: a new light on 
the life-history of bacteria, which seem to arise from pre­
existing cells. The researches ofYoung,20 which have shown 
the deve lopment of a few dancing granules, seen in the serum 
t a ken from rheumatic subjects, into a further stage of bright 
a nd fl occulent masses, which give rise to sporoblasts (nu­
cleated bodies about the size of red corpuscles), which in turn 
form cocci and bacilli of various kinds, open up possibilities 
of the origin of micro-organjsms from ~om_e_l\)tered conditiOJl 
o f the blood. But it is not till we come to Bechamp,:u 
professor of-medical chemistry in the Montpelier University, 
France, and the contemporary of Pasteur, that our doubts 
are set aside, and many of the problems connected with 
bacterial evolution that puzzled the biologists and patholo­
gists for yeacs satisfactorily explained and solved. 

According to Bechamp the cells of the body are composed 
· of still smaller living elements known as microbes, or germs, 
which are made up of spores, or anatomical units, called 

. microzymes, which are the ultimate atom, or the indestruc-

. tible unit of life. These microzymes exist always in every 
part of every organism, and in every phase of its· existence, 
and are an essential element of life, of disease, and of our 
bodily destruction. They are no more alien to the human 
organism than the liver or any other organ. They are living 
ferments, and accomplish the process of nutrition, and there­
fort! fermentation is proved to be the phenomena of nutrition. 
If th~ machinery of. the body is d isturbed by some p~isqn, 
cold, depression, physical injury, or shock, they · h~come 
morbid microiymes, and, in their altered state of bacteria~­
carry on the benevolent work of destroying the organic 
matter on the death of the body, and when the destruction 
is complete, or when the diseased body returns to its normal 
health, they recover in the pure air their normal character 
of microzymes. B~champ found that calcareous rocks yielded 
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microzymes, the remains of life in the remote zoological past, 
which he proved by experiments to be living ferments. So 
that they are not only· the living remnants of dead bodies, 
but are also parts of actual living bodies. He further taught 
that bacteria are simply microzymes in evolution and do not 
attack us from without, that disease mainly arises from 
ourselves and in ourselves,22 and that bacteria are of our own 
manufacture and are but the morbid for~--s-of the- be~evolent 
microzymes which are essential to our existence. So they 
are not the cause, but _Qnl_y_the ~ffect. of disease.28 Such an 
explanation of th~ -phenomena of the living organism recon­
ciles many bacteriological, biochemical, and biological facts 
we have already considered, and explains many clinical 
observations, such as why micro-organisms are found both 
in health and disease, why pathogenic bacteria disappear 
when health returns after disease, etc. Also Bechamp's 
discovery years ago that microzymes, the unit of life, are 
living ferments, and that fermentation is nutrition, is in 
keeping with the findings of modern biochemistry, that cell 
life is more or less entirely a matter of enzymic activity. 
Further, Bechamp's teaching was anticipated by Pidoux, the 
friend of Trousseau, when he said that ' diseases are born of 
us and in us,' and Hippocrates, who, in his famous aphorism, 
spoke for all time-' Quce faciuut in homine sau.o actiones sa1tas, 
eadem in cegroto morbosas • (The things which in the healthy 
man produce healthy and useful actions, in the sick noxious 
symptoms). All the pieces of suggestive evidence we have 
thus brought forward from various sources, when put together, 
give us the right to surmise: 

r. That micro-organisms arise for the most part from 
within from the altered condition of the blood. 

2. That this altered state of the blood has been brought 
about by a vicious environment-nutritional, metabolic, and 
hygienic-causing the saprophytes to take on pathogenic 
properties which make for disease processes. 

3· That in turn these pathogenic organisms, by a more 
favourable environment, can become saprophytes and harm­
less, which coincides with a return of health. 
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4· That Bechamp explained these phenomena by pointing 
out that both tissue and blood cells on the one hand and 
microbes on the other are one and the same, only in altered 
forms brought on by man's changed environmental conditions. 

Such a rational conclusion is surely more in keeping with 
the advanced knowledge of higher physiology, biochemistry, 
and biology than the present-day teaching of bacteriology. 

Moreover, the doctrine that diseased conditions are within 
us bears a close analogy to the moral and philosophic idea 
that we carry within us potentialities for good or evil-a 
thought which the poet has beautifully rendered in the 
immortal verse: 

'Our acts our Angels are, or good or ill 
Our fatal shadows that walk by us still.' 

Biology.-After biochemistry has explained the process of 
metabolism and nutrition in relation to health and disease, 
biology takes us further and reveals the wonderful adapta­
tion of Nature to changing conditions of environment. 
Metabolic variation gives rise to biologic variation in man 
and micro-organism. Life is maintained by a continuous 
adj '-lstment to varying conditions of its surroundings. 
Nature is incessantly working to bring about an organic 
equilibrium and order. That • My Father worketh hitherto, 
and I work ' is a scientific truth. The more one contem­
plates Nature the more one is profoundly impressed with her 
numerous laboratories and workshops, her hundred and one 
activities, her army of enzymes and catalysts, her myriad 
chemical and oxidative processes, her constant efforts to 
regulate the delicate respiratory exchanges, and the exact 
chemical composition of the blood to maintain normal 
metabolism. These biological adjustments are carried on 
even in abnormal conditions. There is no frontier line 
between physiology and pathology which is really con­
tinuous with biology. Virchow was right when he said that 

;-
1 
disease does not differ: in principle from Jife. The symptoms 
of disease are part of the healing process. Hyperremia, 
inflammation, fever, various exudations and secretions, and 
even acidosis, may be more physiological than pathological 
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activities employed by Nature to restore health. Looked at 
in this way hyperremia and early ha:moptysis have a healing 
purpose in pulmonary tuberculosis. Behind the formation 
of tubercle is the altered blood condition, the congestion of 
bloodvessels, the exudation, the formation of new tissue and 
the breaking down-to clear the body of everything detri­
mental to the system and bring about a cure or arrest of 
disease. Even micro-organisms in their biologic evolution 
seem to carry out the beneficent action of Nature. 
\Vhether we consider them as healthy or morbid living 
ceUules of the body as Bechamp taught, or as saprophytes 
or pathogenic organisms, they help man in health and 
disease, just as in the moral world both good and evil have 
their part to play in building character. Behind all the 
apparent chaos and confusion in Nature's manifold activities 
there seems to exist a definite purpose, a foresight, a design 
to bring harmony and to restore order. 

Psychology.-Behind microbes there is metabolism, and 
behind metabolism there is mind. So fr-om biology ~e 
ascend to a still higher ground to see a wider range of 
reality in psychology. \Vhile biochemical and biological 
activities influence and are influenced by the sympathetic, 
the mental and the emotional part of man from a higher 
plane keeps watch over life's processes and cell metabolism 
through the nervous system. The influence of mind through 
the endocrine glands is a profound factor in the etiology and 
treatment of tuberculosis. All the predisposing factors we 
have considered may be enhanced or neutralized in their 
effects to produce tuberculosis by the psychic and other 
higher influences. Mental shock and depression can cause 
such abnormal changes in the body metabolism, that cases 
of consumption caused by some mental disturbance present 
a grave prognosis. On the other hand, man's dynamic 
energy and strong personality can neutralize any amount of 
toxins and ward off many an attack of disease. From 
psychology to such higher energies as faith, confidence, 
hope, and love, is only a step, and all the operations of the 
mind a.nd spirit ·over the body, and vice versa, go to play their 

11 
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paft in making the constitution of rrra_n. The soil. is ·~or~ 
than food and drink, more than hormones and vttarrnnes~ 
It is a blend of body, mind, and. sgirit. Just as b~hind 
proteins- and carbohydrates there' linger the salts. and 
unknown vitamines which give the finishing touch to 
nutrition, growth, and development, so behind the body 
there lie the influences of all the planes-the genius of the 
past, the glory of the present, the passionate yearnings and 
aspirations, the laughter and the tears, the hopes ·and the 
fears, the environment and· the personality, the moral and 
the spiritual, the social and the industrial elements. · All 
these go to make up the soil of man-Nature's sanctuary 
which she keeps guard over with jealous care, and works to 
the last to maintain its purity and healthfuln.ess. 

The parable of the sower is a sCientific document. There 
one sees that while the seed sown is just the same on 
different grounds, the soil in which it has fallen is varied, 
which has made all the difference between sterility and 
fertility. So even granting that tubercle bacilli and tuber­
culosis stand in relation as seed and soil, the presence of 

! tubercle bacilli does not produce tuberculosis because the 
l soil governs the operations of the seed and -nullifies its 
: effects·: so that the seed does not create the soil as the old 
·school of contagionists affirms, but the soil gives rise to the 
. development or the pathogenicity of the seed, which, there­
. fore, is the consequence rather than the-cause, the product 
rather than the producer of the morbid soil. Wherefore the 
tubercle bacillus is an expression of some disorder of 
metabolism and not the cause of it, in the same way that 
the presence of a physician in a house is an indication that 
there is sickness in the family, and not that he is the cause 
of that sickness • 
. In summing up the main causative factors of tuberculosis, 

we find that not only deficient food and vitamine conditions, 
but also excessive physical and mental strain can induce 
chemical changes which impair normal metabolism, and 
weaken the defensive powers of the body. Hence poverty 
a~? insanitation with their associated evils on the onenand~ 
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mental stress and an~iety_ on the other, by cau-sing faulty 
nutnbon, become the chief factors of tubercuiosis. · How? 
Herethere are three schoolS oftho~ght t~~laim our atten­
tion. The orthodox believers in ·contagion affirm that the 
seed creates the soil,24 and that tubercle bacilli cause impaired 
metabolism and tuberculosis. The more progressive among 
them, taking their clue from biochemical and biological find­
ings, assert that disorders of nutrition bring about abnormal 
tissue conditions and render them susceptible to the invasion 
of tubercle bacilli from without. A still more advanced 
school believes with Bechamp that such abnormal meta­
bolism gives rise to changes in the tissue cells, which them­
selves become morbid bacteria, and thus micro-organisms are 
the products of the body. Anyhow, all_z:oags of etiology lead. 
to deranged metabolism in tuberculosis. and if micro-organ­
isms are the prod~~t--;:;{~~~·s social environment as we 
have shown, poverty and underfeeding, worry and anxiety, 
social and economic considerations, far outweigh as causa­
tiv~ factors the theory of bacillary infection. As for tuber­
culosis of cows, it can be explained that just as food factors 
induce tuberculosis in man, so prolonged and unnatural 
lactation, and poor fodder, and unhygienic environment have 
pr.oduced conditions of deficiency and tuberculosis in milch 
cows, and it is possible for the hand-reared infant to get 
the disease as the result of being fed on such innutritious 
milk. Tuberculosis in cows is therefore the expression of 
poor soil and poor nutrition rather than of infection. Both 
the calf and the infant begin life free from tuberculosis, and 
the older they grow in deficient and unhealthy environment 
the more likely will they be affected by tuberculosis. 

Diathesis.-The soil would make for diathesis in the same 
or the following generation. The various dietetic. endocrin­
ous, and vitamine deficiencies would create a variety of 
metabolic errors or abnormal conditions, and would group 
themselves in certain disorders or diatheses. Some metabolic 
disturbance, followed by a dyscrasic state of the blood, seems 
to be a common factor in tuberculosis, cancer, alcoholism, 
gout, rheumatism, etc. There seems to be some interl:-ela. 
tion between various diatheses as there is an interrelation 
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between micro-organisms. It is well known that tuberculosis 
is associated with diabetes, alcohol, syphilis, etc., and that 
syphilis is an undoubted- factor in cancer of the t ongue. 
Many forms of tuberculosis, especially scrofula, develop most 
often in syph~litic soil, and Sergent asks whether it is not 
often the indirect result of inheritance of a syphilitic soil. 
Scrofulous families are specially liable to cancer, though not 
in the same generation. Creighton,25 in his recent book, 
gives an instance of a scrofulous strain leading to cancer in 
four members of the same family; of another case where 
cancer of the stomach was preceded by chronic alcoholism. 
Also, he found the same thrombotic blocking of blood vessels, 
epithelioids, and giant cells in many forms of cancer as in 
tubercle. Both in syphilis and tubercJe there seems to be 
the same suprarenal,_ -thyroid, and pituitary insufficiency_.26 

In fact, Hertoghe-27 thinks that syphilitic, tuberculous, 
alcoholic, and malarial conditions or degeneracies, when 
traced to their ultimate cause, will be found to be the out­
come of thyroid insufficiency, and thus an etiological unity 
may be seen among their morbid conditions through some 
endocrine deficiency. The difference in the diatheses would 
be influenced by the difference in the more or less extent of 
lesions in the endocrine organs, or in their want o f adjust­
ment with one another. And these differences, bringing 
about complex changes in the chemistry of the bcdy, would 
produce a variety of metabolic disorders and p athological 
processes, which offer a better explanation of diathetic and 
diseased states than that of bac terial origin. 

The Ultimate Triumph.-After diathesis comes heredity. 
The strength of heredity lies in the strength of diathesis. 
So tuberculosis can be traced to environment, soil, diathesis, 
heredity, and personality, and whatever be the factors m an 
meets on the road, h e speaks the last word in the causation of 
the disease. At birth be brings his tools with him to build 
his palace, and thereafter he works till the evening to finish 
his task. Environment cannot c ripple him, heredity cannot 
m aster him. There is an inherent Law of Life which knows 

j no defect or defeat. \Vith a soil composed of nothing better 
\ than three-fourths of water and common salt it has produced 
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the eloquence of Demosthenes, the philosophy of Aristotle, 
the poetry of Shakespeare, the music of Beethoven, the art 
of Michael Angelo, the genius of Darwin, and so it will 
produce miracles throughout the way and come out 
triumphant.. It may be soiled by diathesis and seared by 
crime; but suffering and tears will only ennoble it, the fall 
and stain will only purify it, if not in one generation, in 
subsequent generations_ · 

'There shall ne,·er be one lost good! what was, shall live as before; 
The evil is null, is naught, is silence implying 5ound; 

What was good shall be good, with. for evil, so much good more ; 
On the earth the broken arcs ; in the heaven, a perfect round.' 

We may not know all its ways, or follow all its intricate 
methods, but it is certain it will lure us to final victory over 
disea~e and crime, over time and death. True, ~eanwhile 
we are groping in the dark, we see truth only in hints and 
suggestions, in glimpses and metaphors, and the vision of 
absolute reality is beyond us. In spite of all that has been 
written, the problem of tuberculosis may remain a mystery 
and may need diligent search in the future. The charm of 
medicine bas always been its endless quest after the 
unknown, But let it pronounce it has found the microbe 
or has discovered the cause, it will cover itself with false­
hood. For throughout the ages the medicine man has been 
the mystery man, and ' the best is yet to be.' _ 

But life becomes false when custom gets crystallized into 
a cut-and-dried method or a rule-of-thumb policy. Let 
medicine try to diagnose the presence of syphilis by the 
vVassermann reaction, or of consumption by the presence of 
tubercle bacilli; let theology declare that when a set of 
prayers is read or hymns sung, there is religion ; let law and 
morality pronounce that when a loaf of bread is stolen, 
there is crime irrespective of any consideration of the 
human factor such as hunger, etc.-there orthodoxy mani­
fests itself to stifle truth. But as biology finds a place for 
periodical mutations to break the monotonous level of 
heredity, so the appearance of spurts and variatjons, of i 
rebels ,and heretics, in medicine, theology, and morality, 
brings a breath of fresh air to blow away the cobwebs that ; 
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man weaves round to enslave truth, converting heterodoxy of 
to-day into orthodoxy of to-morrow. So evolution proceeds 
with the progress of knowledge, and truth ever marches 
onward widening the thoughts of men in every generation. 

If the wider conception we have sketched in the foregoing 
chapters of disease processes of the role played by bacterial 
germs or by the living organism in maintaining health and 
restoring order be recognized, it would give a new interpreta­
tion of life, it would open a new era in medicine. It would 
enable medicine to stand on a higher ground than the 
material plane, and view the morbid world with a clearer 
view and truer perspective: it would alter its ·methods of 
treatment in conformity to Nature's ways and to the moral 
and social environment of man. It is because the open-air 
treatment has dimly followed the lines of the new interpreta­
tion that its success in the past can be explained and its 
promise of the future can be assured. 

REFERENCES. 

1 Romer, Pulmonary Tuberculosis, by Fishberg, p. 37, 41. 
2 , 3 , ", ~>, 6 Epidemiology of Tuberculosis, by George E. Bushnell. 
7 _ 'Some Modifications of Common Bacteria,' by C. W. Young. Paper 

read at Annual Meeting, Brjtish Medical Association, July, 1914. 
s, 9, 12, 16 Brit. Med.Journal, October 14, 1916, p. 526. 
10 Transactions of National Association for Prevention of Tuberculosi;, 

1913, p. 48· 
11 Maher,' How Tuberculosis Schemes fail and Why,' Medical Record, 

New York, December ~1, 1920. 
13 Modern Medicine, February, 1920. 
H The Lancet, February 28, 1920, p. 519. 
1-> Arkwright, B1it. llfed.Journal, August 23, 1919, p. 235. 
17 Burke's Radiobes, The Lancet, July 26, 1919, p. 175. 
18 Pathological Conditions, by \Vilks and Moxon, 1875, p. 624. -
19 The Cause and Cure of Consumption, by Valentine Knaggs, p. 50. 
2t! Young, Bri't. Me d. Journal, October 24, 1914, p. 710. 
21 Les Micr-ozymes, by A. Bechamp._ 22 Ibid., p. 8o4. 
23 Comptes Rendus, t. lxvi., p. 863. · 
24 Pulmonary Tuberculosis in General Practice, by Halliday Sutherland. 
25 Some Conc1usions in Cancer, by Creighton. -
26 Hutinel, 'Syphilitic Dystrophies of Infants,' Archives de Me'decine 

des Enfants, January, 1920. 
27 Hertoghe, 'Thyroid Insufficiency.' The Practitioner, January, 1915, 

p. 64. 



ITS ETIOLOGY AND TREATMENT 

CHAPTER XIII 

SOME CLINICAL POINTS IN THE EARLY 
DIAGNOSIS, SYMPTOMS, AND PROGNOSIS OF 

PULMONARY TUBERCULOSIS 

• There is a depth below the depth, 
And a height above the height ; -

Our hearing is not hearing, 
And our seeing is not sight.' 

THE !:~rly_~iagnosis of pulmonary tuberculosis is one of the 
most important and responsible tasks that fall upori .a 
phys!Cian,-since- upon_ his correct· diagnosis and decision de­
pend the future of many a precious life and many a promising 
career. The knowledge of the early symptoms and physical 
signs and their correct interpretation are beset with many 
difficulties which· demand much patience "irurexperleilce~ 
fOreslght,-and intuition before they can be~successfully over­
come. It is such -a protean disease that we are l!.?t in ::l_g~-~~: 
ment as to what an early stage of the disease means, or when 
it begins. It makes its appearance in a variety of ways, 
involving a variety of symptoms in- -different patients. It is 
8_ften such-;- chronic affection that its beginning may be 
traced to childhood. -followed by many exacerbations and 
intervals of quiescence, ~r it may present a ~idespread in­
volvement ,of lungs without any __ con;espopding symptoms, 
and even without . the knowledge of the patient himself. 
Also, when it begins,- its symptoms~may not have the same 
significance in different patients. In s'om~ the dic:gnosis and 
prognosis may depend more upon their vital resistance than 
upor, the extent of the lesion, or the presence or absence _of 
symptoms and signs. It is only by taking into consideration 
all the available antecedent and clinical factors; and placing 
them according to their right value ar,d perspective, Ulat a 



PULMONARY TUBERCULOSIS 

true picture of each case can be constructed and a correct 
diagnosis made. 

At the beginning of the open-air movement the complaint 
was loudly made that patients were not diagnosed early 
enough to get the full benefit of the sanatorium treatment; 
but now the tendency is to cry -out that refined methods of 
examination have brought into the sanatorium many non­
tubercular cases. When is a case said to be tuberculous or 
non-tuberculous, and what are the symptoms and signs that 
go to decide a positive diagnosis ? Here, again, the etiology 
of the disease that has been presented in the- previous pages 
would helj) us in forming a more or less right decision. 
-Th~ -~10~X i~portant aids to earlydiagnosi_s in vogue_ at the 

present day are-: Tuberculin reaction, X-ray examination, 
the presence of the tubercle bacillus, and physical symptoms 
and signs. 
- Tuberculin Reaction.-No reliance can be placed on the 
diagnostic value of tuberculin-in adults or even in children. 
The positive reaction cannot indicate whether the lesion is 
active or of long-standing, nor can it give a decided certainty 
of the presence of the disease in otherwise doubtful cases. 
In a study of 460 children under seven years of age with 
tuberculin, 33'3 per cent. were found to be reactors. Two 
and a half years later, of these 1:50 reactors only one is 
known to have developed any form of tuberculous disease1-

showing that even in children tuberculin reaction does not 
mean that there is any tuberculous disease, and that mal­
~_utrition alone can cause a positive reaction. · -- --

Again, as Wells 2 observes, beginning -with the classical 
observation of l.1atthes that the tuberculin reaction could be 
produced with deutero-albumose, many similar non-specific 
reactions have been observed. Particularly the sharp re­
action in typhoid patients, following intravenous injections 
of killed typhoid bacilli, has been found equally well if' colon 
bacilli are used, or deutero-albumose. Dr. Addgren,3 of 
Stockholm, states that tuberculous individuals often respond 
quickly to injections of milk by a local and general reaction. 
So that we cannot tell what a positive tuberculin reaction 
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signifies clinically. Besides there is a distinct element of 
danger of tuberculin lighting up an old focusor-r~using into 
aCtivity- a latenf fuberculosis:- -The-wrlterhas seen a focal 
reaction provoke an extension of the disease, hremorrhage, 
high fever, which took months to subside; therefore he quite 
agrees with Sahli 4 that • the use of tuberculin for diagnostic 
purposes ought to be condemned. It is unreliable, both posi­
tively and negatively. D1agnostic injections are dangerous! 
Lydia Rabinowitsch 5 also warns us that through the diag­
nostic use of tuberculin virulent tubercle bacilli may be 
caused to enter the blood stream. 

X-ray examination may show shadows, mottlings, and 
opacities at the apex, the hilus, and the roots of the lungs, in­
dicating airless or fibrous tissue, but they are not pathogno­
monic of phthisis. These abnormalities havebeen equally 
observed in thickened pleura, healed tubercle, peribronchial 
thickening, enlarged and calcified glands, as well as in active 
tuberculosis. It does not enable us to distinguish an active 
mischief from an healed lesion. Besides, as Pottenger6 

observes, small early lesions may not always cast a shadow 
to be recognized in the X-ray plate, so that the skiagraph 
alone is of no value_ in the diagnosis of incipient cases or 
recent. tuberculous infiltrations. It may be useful to verify 
well-markeg_pathQ!og!c~l changes, and be of assistance w~~n 
taken in conjunction with --constitutional symptoms and 
physical signs; but if clinicarexiininaHo-n-fails, it cannot 
help in clearing up a doubtful diagnosis of early cases. 

Tubercle bacilli do not appear in the very early stag_e of 
pulmonary tuberculosis.- To wait fo_r_ their presence in the 
sputum is to wait for the softening and breaking down of the 
tuberculous focus, which surely endangers the chances of 
early recovery of the patient. Further, the negative evidence 
does not indicate the absence of the disease.About athird 
of ourpatients- at the :Meiidip Hills- Sanatorium, who had 
clinical symptoms of phthisis, had either no sputum or 
sputum containing no tubercle bacilli. Klotz 7 says that 
medical reports of numerous tuberculosis sanatoria show an 
average of only 50 per cent. of cases, including all stages in 

----- --
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which tubercle bacilli are found in the sput~!I}· Watson,8 of 
Mount Regis Sanatorium, _states that out of fifty-nine 
incipient cases admitted into that sanatorium -only two 
showed positive sputum after repeated examinations. Even 
positive evidence does not mea11 that the patie11t is suffer}_l!g 
from-active- filherpllo...SJ?__._- As already pointed out, ex­
sanatorium patients who have returned to active work may 
bring up tubercle bacilli for a long time after they have left 
the institution. Again, Boston 9 found in patients suffering 
from acute_ colds and influenza acid-fast bacilli which dis­
appear during convalescence. So the microscopical exami­
nation does not help us very much in the diagnosis of early 
incipient phthisis. No case can be called non-tuberculous 
from mere absence of tubercle bacilli, as in the great majority 
of ea~ly cases they- are absent. Unle.?!i_ we secognize_ that 
phthisis can be present yvitho_ut !.!ll>t:<rcle__b(l.cil!t we are sure 
to mi~s early cases or-~ake a wrong diagnosis from negative 
evidence. -- --

Physical Examination.-One or all of the above inethods 
may help or fail the physician in forming his diagnosis. But 
the decision must come from him, based mi the clinical 
sy~ptc;m;;nd signs he has observed by the bedside •. rr"h~ 
cultivates th-;-f;~~ty of hearing, the power of observation and 
the USe of the steth_2sc~he Will be sure to d_~~~t the early 
presence of the disease ".Yith_o_ut having to resort to -~~ide 
~vidence. The writer would emphasize, as he has already 
done many years ago in his former volume, that the physical 
examination of the lungs by the trained eye and ear of the 
physician gives important evidence which can _be more or 
Jess relied upon in the early diagnosis of pulmon~ry tuber­
culosis. -

Stigmata, Predisposition,_ etc.-Before_ the examination 
of the Jllngs the physician would get some information by 
going over the pa_ti_ent~s -~t__ecedents. A h~~t0!}'_9Lr.ic;:~e~s, 
of SFrofula, enl_arged glands, of hremoptysis, pleurisy, or any 
f~mily_ predisposition should be taken-note of. -A history-of 
re_peated attacks of colc!s, i!l~uenza, of domestic grief; shock, 
business W:C>_rry, etc., would goto helpTn the- diag-~osis. 
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Ichthyosis is often associated with tuberculosis. All nasal 
cfefects,-·as Rivers 10 pointed out, septal deformity, chr'Oiilc 
rhinft-~. predispose to the development of tuberculosis. 
Congenital-defectS; like cardiac malformation, congenital 
idiocy. (Mongolian type), hypothyroidism, or endocrine 
deficiencies, are relatively common in tuberculous subjects. 
Bl2e veins upon the anterior thoracic parietes, p_!:lthisical 
complexion, smooth skiii, blue eyes; blonde-hair, etc., and 
the--phthisical chest ~f Hippocrates, which--includes flat or 
pigeon chest anaofher deformities, b~!ray_ a strong predis­
position to tuberculosis. Charrin 11 describes malformations 
like p~lydactyly, spina bifida, hare lip, club footas-occurring 
noticeably in the descendants of tuberculous persons. All 
these abnormalities and degenerations are in the first place 
due to nutritional disturbance, which in course of time 
become the cause or the effect of the predisposition to 
tuberculosis. 

Early Symptoms.~Pulmonary tuberculosis in the in­
cipient stage presents a wide variety of types and symptoms. 
There may be at the begim1ing nothing more noticeable than 
a r~_:-~own_Je~ing,g~neral ~la~se, ~ssi!'!.de, a feeling of 
f~tigu~ on ~omparatively ;;ligb.! -~~ertio~, which surprises the 
patient, and which he says he cannot account for, as he 
always felt well before. Or some ~t!Jc _disturbal!ce, 
anremia, symptoms of chronic toxremia from constipation or 
some intestinal stasis, Ia;Jguor, debility, loss of weight with 
in~:eased Pt:l_se_ rate, and-possiblya slight!'ise of tempera­
ture-; are very common symptoms in a large number of cases. 
Or the -patient complains of nervous symptoms, such as 
neurasthenia, irritability, insomnia. Sometimes what the 
patient-first notices wrong ~ith him is neuralgia, rheumatic 
pains, c!'test and shoulder pains, with or- without so~;; func­
tional heart disturbance. At other times there is hoarseness, 
tickling -in the -throat, tightness in the chest, dri cough o~ 
asthma. Often the patie-nt gives a history of repeated chills 
and -colds, bronchitis, nasal obstruction, anremia and dis­
turbed menstrq.ation in women. If there is fever; the patient! 
feels flushed in the afternoon with redness of cheeks followed 
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by night sweats and subnO_E'E._?-1.. ~~~P~!'5J.tur~: in the morning. 
In oth;:;:-·ca_ses a slight-attack. of hremoptysis attracts the 
attention of both the patient and his~pbysic~an, which leads 
to the patient being sent away for a change of air and rest, 
and to the arrest of the disease. Or an attack of e.!_eurisy or 
apical pneumonia, which does not clear up, rouses the 
suspicion of the physician. 

Examination for Physical Signs.-The physical examina­
tion consists of inspection, palpation, percussion, and 
auscultation. The patient should be examined in a warm, 
well-lighted roo m and in 'silent surroundings. He should be 
stripped to the waist, he should assume a natural position, 
and hold his b ead in the middle line ; he should sit (the 
writer's method) on a stool or chair raised on a platform, so 
that the light may fall full on his face and chest from a side 
window, and in order that the physician need not stoop and 
be at ease during the examination. 

The Inspection would show up any signs of old rickets, 
d eformity of the spine, dr~2E~ng of the sh9.1!lders, rs'l;r.ac;.tion 
or fla1!ening of the che!'!t, or a~_<phy of_ the muscles of the 
neck and chest, or. any depression from cicatrizatio n of the 
lun"i~~- fEni~~ti_o_n_ q f_ t~~=·~_iieit-.. m2_~~~~nt; also a ny facial 
expression, such as p_allgr, hecti_<2__-!_l~sh, prominent mala~ 
bones, sunke n cheeks, etc. The writer lays great stress on 
the compar1s-;~· ~fthe distance be tween the lower .margr.;-~F 
the clavicle and the nipple of both sides. Any old mischief 
is almost sure to show itself by the s~~~ne~ dista,n~~--of th~ 
affected _s_i~e as compared with the healthy side ; also by 
atrophy of the chest muscles, flattening, etc. 

Palpation reveals a l~sene<J .mobility of the affected side 
of the chest and in_c~ease _i~_ J.be VQ~_~!_fr~I!!it:gs. owing to 
some consolidation of the lung. In ea rly lesions the upper 
part of the affected side lags behind in expansion as com­
p ared with the normal side; and in advanced cases the 
movement of the chest becomes s till more limited. When in 
b ilateral lesions both sides exhibit a limited expansion there 
may be some difficulty in detecting this change in the chest. 
It was Pottenger t2 who, first p ointed out that the limited 
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respiratory movement of the affected side may also be due to 
spasm and tonic contraction of the muscles of the neck and 
chest, which give a feeling of firmness and increased tension 
to the touch, and that this spasmodic contraction and 
prominence depend upon a reflex action of the nerves caused 
by the inflamed lung and pleura. In advanced cases these 
muscles and subcutaneous tissue show signs of atrophy, 
degeneration, and flattening. 

Percussion.-The patient sits on a raised chair with arms 
hanging loosely by his side to allow complete relaxation of 
chest and shoulder muscles, and his arms folded each on the 
opposite shoulder when the back is examined. The percus­
sion should be light, the stroke gentle to bring out the 
delicate shades of resonance and dulness in the small affected 
areas in early cases. Heavy percussion is only necessary to 
bring out the dulness of deeper parts or extensive lesion. 
Only one finger should be used as a pleximeter, which should 
be in light contact with the chest to prevent the tension of 
intercostal muscles and placed parallel to the ribs, and the 
patient percussed from below up~ards to ·bring out the 
normal before elicitlng-the abn~rmal sound.at the apices. The 
writer uses the left forefinger as a pleximeter and the 'right 
middle finger as the percussion finger. If there is any doubt 
about the resonance or dulness, or if the chest muscles are 
not relaxed enough when examined in the erect position, the 
patient may he placed in the recumbent position for the 
examination of the front part of the chest. 

I~ incipient cases_ the dulness is discovered mos!!YJ?~Jpw 
the inner third of the clavicle in the first intercostal space 
eXtenaiaig to -fhe margin of the sternum anteriorly, and 
ov~r the supraspinous fossa above the spine of t)Je __ sc~pula 
p2_sterio_r5;which .co~responds. to the alarm zone of Sergent, 
which is situated midway between the tubercle of the 
trapezius and the space between the spinous processes of the 
seventh cervical and first dorsal vertebrre. This •dulness 
may extend outwards, downwards, and above the clavicle 
anteriorly and to the upper part of half of the scapula 
posteriorly. 
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The diagnostic importance of percussion should not -be 
exaggerated. -There are niany conditions that modify pul­
monary sounds. The changes in the percussion note can be 
of real value in the diagnosis· of early cases, but as they 
advance defective resonance or dulness may be brought about 
by many other affections besides active tuberculosis, such as 
chronic pneumonia, apical pleurisy, thickened pleura, en­
larged glands, minor degrees of curvature-of the spine, etc. 
Also dulness over the right apex inay be physiological in 
children, mouth breathers, in apical catarrh; and collapse­
induration, etc. -Percussion· over -thick muscles -in stout 
persons, or muscles thrown· into spasm or contraction by 
reflex action or heavy thumping, may yield a certain amount 
of dulness which must not be taken for disease. On the 
other hand, absence of dulness does not indicate an absence 
of the disease.--Cas~s ~f dis~eminat-ed tubercles i~ the eariy 
stage~ some -cases of acute or extensive softening and emphy­
sematous apex in the chronic stage, :etc., may present a 
higher resonant note. So that_ percussion findings should be 
studied and valued in conjunction with otlier physical signs, 
especially auscultation. -
~Ausculfation:--= Auscultation gives much more correct in· 

formation than percussion. Dividing th~lassicalfirst--stage 
into three periods (a), we find- that- the changes In- the In~ 
spiraiory note-]liark the. (irst p_eriod- Weak or rougli inspira­
t10n ana cogwheel breathing over the dull areas mentioned 
before are th~_ ~~rljest__!Uanifestations of inci{;i;nt phthisis. 
The weak inspiration is cause-d -by the plasmodial growth 
(formed from the exudation from thrombosed vessels into the 
surrounding peribronchial areas) forming tubercles pressing 
upon the bronchioles. The greater the- compression the 
more feeble becomes the inspiratory murmur. The ..ro_ugh 
breathing, ~!"_granular_ breathipg, as Fish berg -and others 
have correctly expressed it, is due to the tuberculous infiltra­
tion invading the air cells and causing an inflammatory 
condition and roughening of their walls. The cogwheel 
breathing is caused by the inrush of air separating one by 
one the inflamed and sticky walls of air cells. The cogwheel 



= :: :: - : : = - = - - = -

.. 
= - - = - - = - - - = - - - - - - - -

" = - - - - = -Mi~f.=~=~=~~=~-~-~-+-=+~-f=~-~-~=~=~-~-~=~=~-~-~~~~~-~-~ 
~--- ~ =-- - -- =:: - - ~ ~ ~ -- :: = I ~ - = -

FIG. 12.-SHOWS THE RI SE OF TEMPERATURE IN THE EARLY PERIODS 
OF THE FIRST STAGE. 

To face page 190. 



ITS ETIOLOGY AND TREATMENT 

or wavy inspiration heard- all over the lung in nervous 
patients; or when patients are -first examined. must not be 
mistaken for the same sound found in early phthisis which is 
localized and heard only over the affected areas. 

_(b) Expira!()ry ch~ng~__s manifest themselves i.!!._.!h~cond 
period. \Vith feeble, or rou_g_h and cogwheel breathing, the 
expiration becornes-r~ugh and prolonged. -Thi~- harsh, 
expiratory -murmur- develops into bronchial breathing 'if the 
dulness is more pronounced, and into high pitched and 
blowing sounds as the consolidation of the lung becomes 
more advanced. · 

{c) With changes in the breath sounds <!r_y_r_;1l{!s_ make 
their appearance at the third period. They are dry, crepitant, 
or crackling_!ales (like thorns crackling when ;et on fire), or 
bright clicks heard . at the end of inspiration ; they are the 
indication of early softening or (lulC'areas, and are caused 
by the forcil:>le opening_of the vi~~id walls of the air cells by 
the inspired air. · 

At the end of the third period, or the beginning of the 
classical second-stage, "tbe .. dry rales become moist or sub­
crepitant, owing to greater softeci~g of the tubercul~us areas 
when tubercle bacilli appear in the sputum. 
To~r~~~!at~ _l>ri~fly the symptoms and signs of early 

phthisis: Take note of a ~~Y- of early hremoptysis or 
pleurisy, or physical and mental strain, business worry, 
domestic grief, etc. First period _of the first _stag<!_js Jnarked 
_by more or Jess n~gati~e symp!_oms: no dulness or crepita­
tion, no cough or expectoration. The p~ti~!:lt__is_ out of sorts, 
suffers from dyspepsia; there may be evening __ ris~ to 99° F., 
or 99· 4-° F., especially after the evening '"eXercise. The oral 
method (of taking temperature) ~ften shows a lo-wer temper­
ature if taken immediately after the evening exercise. There­
fore the temperature should be taken before, and an hour 
after, the evening walk, and the difference noted. Pulse is 
inclined to be quick. There may be s9m~ functional d1Sorder 
oi..!!?.~_.hc:~rt. Tneins_pj_r_a~io_!l is_ ~eak· or ro·u-gh, and cogwheel 
breathing is heard below the inner third of the clavicle in 
front and between the tubercle of the spine and first, second, 
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a nd third d orsal vertebrre at the back. ~cond period: 
Symptoms of the first period ~~a!~e.ci· ~_ve-~ing tem­
peraXure may go up to ~oo0_ F., or more; pulse qutck, there 
may be E_alpitation of the h eart, gas~-~~c, a~d _ n ervous 
symptoms. "f mprured resonance, w~a~ __ <?!:. r~:mg4__br~a!'\1iQg, 
llar"sb-and p~oiOn_ied expirat~n h eard over a larger area than 
in the first period. Thjrd perio~ : Symptoms of the second 
period more marked. The patient is easily fatigued, feels 
hot and flushed in the afternoon, evening temperature rises 
to from Ioo° F. to I02° F., pulse rate is increased, there is_4_ry 
or hacking cough. Dulness and impaired movement, harsh 
or -bronchial breathing, expiration prolonged; dry crepitation 
or crackling rales over affected areas . First period of the 
second stage: Dulness and impaired movement m ore m a rked, 
harsh, bronchial, or tubular brea thing, expiration harsh and 
prolonged, m oist crepitation; the sputum may contain 
tubercle bacilli. . . 

These perio~~ .'::"~L_not _h.~ ~i_st~!l_ct, bu~ may ove·r1ap one 
another, or the symptoms and physical signs of the first and 
second periods of the first stage may be present at the same 
time at different parts of the same or opposite lung ; also 
those of the third . period of the first stage and the first period 
of the second stage may go t ogether, as indicated by dry 
crackling rales at one part, and moist rales at another part, 
of the lung. Or these periods may have long intervals of 
many weeks or months between them, or the interval may be 
so short that they may follow one anothe r at_lightn~peed, 
as in acute pulmonary tuberc-:-ulosis : Or th~ disease m ay stop 
shor t at the first or second periods w hen the patient recovers , 
leaving behind practically no physical s ig ns, or, at m ost, harsh 
breathing. Or the disease may go on to the third period and 
get well,. when one finds a certain a mount of dulness a nd 
harsh and prolonged expiration. Or there m ay be no 
temperature during a ny of the three periods, especialJy if the 

', early disease is a recrudescence of an old lesion, or there may 
be temperature a t n ight followed by night sweats and sub­
normal t emperature in the morni ng. But the question that 
most concerns the physician is n ot the theoretical difference 



FIG. I j. 

1 1'. Areas of dulness in incipient phthisis commenc­
ing anteriorly at the first intercostal space be/oil' the inner third of the clavicle. 

Fir;, 14. 

1. The ",\Jann i::one" of Sergent where phthisis commences posteriorly. 

2. The space between the spinous processes of the 
serenth cerdcaJ anrl first dorsal vertebra:. 

3 The tubercle of the trapezius. 
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in the signs and symptoms that accompany the various 
periods ; but can the physical signs in the different periods 
be made out in every-day practice? What do they signify? 
What is the value and interpretation of these abnormal 
respiratory sounds in the diagnosis and prognosis of every 
case of pulmonary tuberculosis ? If the trai1;1ed eye and ear 
of the physician is necessary to detect the various shades of 
breath and adventitious sounds, it would require a trained 
experience as well to interpret correctly their meaning and 
significance in the diagnosis of the disease. 

Wl!at_ one sees in clinical_ prac:;tice !s an ~aren!_ irr.~g~­
larity, i':l~~st~~_~_~nd confusion in the various periods and 
stages, and i~~g'~an~_!)ymptoEts. There seems to be no 
time limit or regularity in the appearance of various respira­
tory sounds. Nature does not seem to work in water-tight 
compartments. The moist rates sometimes appear before 
the dry, and the dry rales before the altered breath sounds. 
Or the physical signs of all the three periods seem to be 
present at the same time in the same or different parts of the 
lung. Or the patient has dulness and harsh breath sounds 
over the right apex for years, and no other signs and symptoms 
follow, and he keeps in perfect health. Or the patient comes 
with a history of incipient phthisis when the physical signs 
indicate that he has had the disease for many years. Or he 
may have extensive area of dulness and crepitation, but he 
has no shortness of breath or a rise of temperature or pulse. 
Or he may have a high temperature and rapid pulse and 
other symptoms of pulmonary tuberculosis, but no physical 
signs or tubercle bacilli. If the reader would study the 
etiology of the disease in the light presented in this volume 
and keep in mind the following points, they would greatly 
help him to understand the apparent confusion and contra­
diction of physical signs and symptoms as seen in the 
ordinary practice. · 

:r. ~utritional deficiency and lowered vitality_ alone. are 
sufficient to produce symptoms and signs of pulmonary 
tuberculosis, which- at· first is--physiological, and becomes 

IJ 
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pathological, when the disease persists, owing to the_ lowered 
vital powers of the patient. 

_ 2. Most of the incipient cases that are seen in practiCe are 
a recniaescerice oC an old lesion perhaps dating back from 
chi1dhood:·--sC>me vicious -e~vironment or wrong living has 
revived the old mischief in the same part, or caused fresh 
trouble in a new part of the lung. 

3· So that when physical signs belonging to different 
periods appear at the same time, it is because lesions of 
different periods are present in different parts of the lung; or 
when rales seem to appear before altered breath sounds, it 
is either because the patient was seen for the first time in 
the late periods of the disease, or because the harsh and pro­
longed expiration is a sign of both recent and old lesion. 

4· Therefore do not make your diagnosis and prognosis by 
the extent of the presence or absence of signs and symptoms, 
but rather interpret the signs and symptoms of the patient 
by the condition of his health, by his vital capacity and 
resisting energy. 

x. These points require some explanation. In strumous 
children brought up on poor and insufficient food and in 
poor surroundings, in mouth breathers with nasal deformity, 
nasal obstruction, adenoids, who are unable to breathe 
properly, and among those living in bad economic and 
insanitary environment, there is seen an unhea1thy condition 
of the mucous membrane of the nasal, bronchial, and upper 
air passages, brought on by lack of fresh air and food, and 
constitutional weakness, and producing an inflammatory 
condition and catarrh of the apex of the lungs-especially 
the right side-dulness, lack of resonance, harsh breathing, 
and even a rise of temperature, bronchial breathing, and dry 
crackling rales. In fact, these are all the symptoms of early 
pulmonary tuberculosis, which. may end in collapse-indura­
tion, or shade off into early phthisis. A little further on in the 
story of tuberculosis we come across what Bard described as 
'tuberculose abortive,' what Fishberg13 calls • abortive tuber­
culosis,' and what has also been mentioned by men like 
Piery and Bezanc;on, as a condition a little more severe than 
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the tuberculosis of the strumous kind described above, and 
having all the symptoms of incipient tuberculosis-viz., 
dulness at the apex, impaired movement, dry and moist 
rales, cough and expectoration, increased pulse rate, and even 
hremoptysis, but very often without tubercle bacilli. Again, 
in many cases of incipient phthisis the patient exhibits all 
the symptoms and physical signs of "abortive tuberculosis, 
but perhaps with more likelihood of tubercle bacilli being 
present than in the abortive kind. Looking from a broad 
point of view, it is impossible to see any vital difference 
between these three varieties-the strumous, the abortive, 
and the incipient. Any difference among them is one of de­
gree rather than of kind. They all have more or less the 
same symptoms and signs in different degrees of severity, 
and get well spontaneously or under the same improved 
nutritional and hygienic surroundings, and they all leave 
behind a certain amount of dulness, more on the right side, 
impaired movement, and harsh breathing. All these varieties 
may rightly be called phases of benign or physiological 
tuberculosis, and are not pathological. Between these three 
varieties (these divisions are only arbitrary) there may be 
many shades of early phthisis presenting themselves in clinical 
practice. If a patient persists in living in vicious surround­
ings, keeping late and long hours, bearing physical and 
mental strain, there would be more than one crisis in his 
life leading to more than one exacerbation of the disease, 
and the strumous variety may be followed by the abortive or 
incipient kind and an arrest of the disease, or a fresh attack 
may be grafted on an old lesion, leaving behind an increase 
of fibrous tissue, dulness, and altered broncho-vesicular 
breathing in the affected parts. If we study tuberculosis 
from the biochemical and nutritional point of view, we shall 
see that the symptoms, physical signs, and the arrest of 
pulmonary disease depend upon the extent of nutritional and 
hygienic disturbance, and the resisting power of the patient. 

These many phases of physiological tuberculosis are a 
puzzle and enigma to those who hold the contagion theory, 
as they cannot understand the presence of symptoms of 
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pulmonary tuberculosis without tubercle bacilli. <?li_n!cally 
we must recognize that the presence of tubercle bac1lh 1s not 
necessary for the diagnosis of phthisis; that symptoms of 
the disease occur long before tubercle bacilli make their 
appearance, and that the disease may stop short of their 
appearance with clinical sy~ptoms alone, and get well or go 
on to a further stage, ·when tubercle bacilli may or may not 
be demonstrated. If we rightly understand the etiology of 
the disease and the biological phases of tubercle organisms, 
the presence of the bacilli would not make us any more sure, 
or their absence any the less sure, of the presence of tuber­
culosis. It is because our reliance on the laboratory evidence 
has dulled the faculties of mental perception of seeing and 
hearing that percussion and auscultation do not very much 
help us in early diagnosis. 

2. Since man in civilized countries does not live on an ideal 
diet, there must exist some nutritional deficiency among all 
civilized beings. The smaller the departure from a physio­
logical diet and natural living, the smaller will be the mani­
festation of a lesion in the lung, and the more readily will 
Nature be able to arrest the disease. It is quite possible for 
a patient to recover completely, even after the third period 
of the first stage, without a trace of physical signs being left 
behind. Many an early case of this kind is viewed by the 
physician as a vague indisposition or illness which recovers 
after a change of air and rest in the country, without the 
patient or the physician suspecting the nature of the illness. 
From a long experience the writer is convinced that the large 
majority of such cases presenting dulness, impaired move­
ment, harsh breath sounds, more often on the right than on 
the left apex, are an indication of early phthisis (physiological 
tuberculosis). He is glad to note that Bushnell14 also is 
' inclined to grant a frequent benignity to apical tuberculosis, 
and to suppose that many of the so-called non-tuberculous 
induration of this region are really ab origine tuberculous.' 
The classification of tuberculosis into physiological and 
pathological, rather than tuberculous and non-tuberculous, 
as done by Kronig and many others after him~ would avoid 



ITS ETIOLOGY AND TREATMENT 197 

error and confusion, and would be more in accordance with 
wider clinical facts and observation, and with the teaching 
of biochemistry and physiology. 

3· There is a ~ffer~nce of opir1ion a.!!!Qn~xrun physicians 
as to the earliest physical signs that manifest themselves in 
rnc1pient phthisis.---Some believe with Laennec, Cabot, 
Goldscheider, and Bushnell, 15 that rales and crepitations are 
the earliest physical signs of incipient disease, and that dry 
sounds are signs of apical induration or fibrosis. But 
Grancher18 taught that weak or harsh inspiration, and after 
that harsh expiration at the apices of the lungs, are the very 
first indications of incipient pulmonary disease, and are 
followed by moist rales caused by the softening of the tuber­
culous focus. Osler17 also says that feeble breath sounds and 
prolonged expiration are most characteristic of early signs, 
and harsh, rude, respiratory murmur in other cases. This 
difference of belief in the order of physical signs among the 
workers arises from want of agreement as to what an early 
lesion means, and from confounding primary with incipient 
tuberculosis. The disease that is commonly seen for the 
first time in daily practice is not a primary lesion, but very 
frequently a recrudescence of an old lesion. In many cases 
that enter a sanatorium the patient shows dry signs on the 
right and moist rales on the left apex. The dry sounds may 
be elicited both in the early periods of the first stage and in 
old lesions; both yield dulness, impaired movement, harsh 
breathing, and prolonged expiration. But in chronic lesions 
the side that is affected is generally shorter in the line 
between clavicle and the nipple, and, owing to greater 
conductivity of sound from the presence of fibrous tissue and 
induration, the dulness is more marked, and the broncho­
vesicular breathing and prolonged expiration are much 
harsher. If the breath sounds are somewhat weakened 
from the compression of bronchioles and air vesicles by dense 
fibrous tissue, it would be difficult to diagnose chronic from 
fresh incipient lesion by the dry sounds alone ; but the 
inspection of the chest, the shortened clavicle-nipple line 
when it exists (it does in many cases), and flatness, depres-
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sions, and other deformities would point out that we are 
dealing with an old healed lesion. . 

An early case recently sent by Dr. Butler, of Castleford, 
will illustrate some of the points under discussion. The 
patient, a young student, aged twenty, studying at Leeds 
University, was taken queer about Christmas, I92o, when he 
complained of feeling tired and fatigued, loss of appetite, 
pains in the knees, dry_ cough, and loss of weight. His 
temperature went up to 99° F. during early January, 1:921', 
He began his term on January II, and after ten days he felt 
ill, had to give up his study and take to bed, when the 
temperature went up to IOI° F. It came down to normal 
during the first week in February, and he was admitted into 
the sanatorium on the IIth. On examinatio1;1, there was 
dulness and harsh breathing over the right apex, the clavicle­
nipple line was half an inch shorter on the right side, there 
was dulness on the left side, but not so marked as on the 
right, rough breathing, cogwheel, dry crepitation, no expec­
toration. The patient made uninterrupted progress, the 
temperature and pulse kept normal, he put on weight, the 
physical signs slowly cleared, and he left the sanatorium in 
June, I92I. This is evidently a case of an old lesion on the 
right side and commencing mischief-about the third period 
of the first stage-over the left apex. Unfortunately the 
physician does not often get an opportunity to see patients 
in such early periods of the first stage. If be does, be will 

1 agree with Grancher that altered inspiratory and expiratory 
murmur are the earliest signs of pulmonary tuberculosis. It 

·is because cases generally present themselves for the first 
time in the stage of crackling or moist rales that Bushnell 
and others interpret them as the earliest manifestation of 
pulmonary disease. The real confusion will arise when the 
patient gets a fresh attack on the same side as he bad the 
chronic lesion, when the presence of dry signs will be masked 
by moist rales caused by the fresh mischief. Here we get a 
condition of mixed lesion-of fresh exacerbation grafted 
upon a healed lesion. Unless the physician is prepared to 
recognize that pulmonary tuberculosis is not like a zymotic 
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disease that once appears and does not return again, but 
presents many exacerbations produced by m~ny crises in the 
patient's daily life, and is followed by many periods of 
quiescence, he will not understand fully the significance of the 
various physical signs that manifest themselves in the course 
of the disease. Each exacerbation-as seen by symptoms 
of feverish attack, a feeling of fatigue, general malaise, cough 
and expectoration, etc.-may, like the mark left on the sea­
shore by the receding waves, leave behind some morbid 
condition, some extension of the disease, or an increase of 
fibrous tissue if the resisting powers are good. In the latter 
case, one would notice in patients who are under observation 
for a long time, a gradual shrinking of the affected side as 
seen by the gradual shortening of the clavicula-nipple line. 
But if the exacerbation has been slight or the patient has 
plenty of vital reserve, there may be no sign of any lesion or 
contraction of the affected side. 

Another kind of difficulty in the diagnosis may arise when 
chronic lesions are accompanied with little or no physical 
signs, when they do not seem to correspond to the different 
periods or stages, when dry rales are present in patients 
under: observation for many years, and when even moist rales, 
whic}) come and go, are heard over the base of the lungs in 
those who are healthy. How shall we diagnose these cases? 
Bushnell18 finds that, in the absence of other symptoms and 
signs, sounds and crepitations heard over the sternum, over 
the costa-sternal articulation, in the right axilla (the writer 
has found more often in the -left ·axilla), or the left base, or 
the angle of the scapula, are not pathological. The presence 
of impaired resonance, harsh breath sounds, and even rales, 
may be consistent with perfect health. It is very difficult to 
draw a line between sounds heard in benign and pathological 
tuberculosis. Again, in ill-fed children and in strumous 
conditions, where there is gastric derangement with fever, 
furred tongue, constipation, etc., an inflammatory condition 
of the apex may be found associated with rales, which 
disappear when the patient is put under a proper diet, a 
course of salts and anti-dyspeptic treatment, and a life in the 
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open air. We know that a severe gastric crisis in children 
may be followed by an attack of tub~rcular meningitis. _All 
these ill-defined and dyspeptic cases suggest that there Is a 
close connection between early tuberculosis and gastric 
disturbance. Has not Arbuthnot Lane 19 pointed out the 
association of thyroid deficiency and intestinal stasis with 
tubercle? 

+ Above all, in the diagnosis of pulmonary tuberculosis, 
the· significance of the presence or absence of physical signs 
and symptoms depends upon the condition of the patient 
rather than upon the character and extent of the lesion he 
presents. Even moist rales and other physical signs will not 
be of much consequence if the patient is in robust health, 
and their absence will be of serious import if he is weak and 
running a temperature. So the val~!!. of t}le ph~~~<:al sign~ 
should be measured by the man and not man by the sigg_? 
and symptoms.···----···-·---~- . ~ _---- -·---- .. -- ---

Symptoms and Progress.-;-A ~~~ger ___ nl!_rr,tber of cases of 
pulmonary tuberculosis take the form of chronic phthisis, 
develop slowly and insidiously, with ill-defined-symptoms, 
such as fatigue and tired feeling on the slightest exertion, 
loss of weight, fever, etc., go through many remissions and 
exacerbations, or remain at the incipient stage for a long 
time and get well ; or some physical and mental strain, ex­
haustion, accident, or an attack of hremoptysis may cause the 
disease to flare up, when it may then take an acute or gal­
loping form and end fatally. It has been pointed out before 
that early symptoms of consumption, such as hremoptysis, 
pleurisy, fever, cough, and expectoration, are part of the 
efforts of Nature to bring about healing. The pyrexia is not 
due to bacterial toxins, as there are as many non-febrile cases 
of tuberculosis with active mischief as those attended with 
fever. The temperature is rather an expression of Nature's 
healing efforts as seen in all conditions of hyperremia and in­
flammation. Fever and inflammation mean that life is 
trying to eliminate the disease. As Adami20 says, the inflam­
matory process tends towards repair. The symptoms of 
phthisis make for healing and are physiological if the 
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patient's vital resistance is good, or they may tend ulti­
mately to become pathological if his resistance is poor. 
Early phthisis may sometimes take an afebrile course from 
the first period, or there may be temperature during the first 
and second period and not afterwards; or it may show itself 
by repeated colds and recurrent fever. If the temperature 
does not go up in active disease, it means that either Nature's 
ordinary efforts are quite sufficient to deal with the disease 
and -to bring about recovery, or it has spent its resources and 
has not much strength to continue the struggle. For all 
ordinary purposes the oral method of taking the temperature 
is quite efficient, provided the patient rests from half to an 
hour before taking it, and keeps his lips closed for a few 
minutes and then takes the temperature with a half minute 
clinical thermometer for about three to five minutes. 
Generally speaking, the temperature more truly indicates the 
state of the lung and the system in early cases of pulmonary 
tuberculosis than when it reaches an advanced stage or a 
chronic condition. A rise in the evening, however small­
to 99° F. or xoo° F.-and continued every day for a week, 
together with early physical signs, is quite sufficient to justify 
a positive diagnosis. The state of the pulse often gives a 
truer indication of the progress of the disease than -the 
temper'!ture. -In some early cases the quickness of the pulse 
may be the onlysympfom to -make the physician suspicious 
of the cominencing lung trouble. When the disease-passes 
on from the first to second and third stages it gets compli­
cated during its course with many other intercurrent affec­
tions, such as sore throat, pharyngeal and bronchial catarrh. 
indigestion, constipation, diarrhrea, influenza. pleurisy, 
pneumonia, etc., any one of which may cause a- rise of 
temperature, which therefore cannot be relied upon as an 
index to the condition of the lungs or the extent of the 
disease in the late stages. As the disease progresses, other 
parts of the body. such as the larynx or the intestines, may 
get involved, the patient's nervous system becomes increas­
ingly sensitive. the t~mperature easily loses its balance and 
goes up for trivial causes, such as an attack of pain# a fit of 
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coughing, a restless night, constipation, a little extra exertion, 
etc. Thus the disease that has existed for some m<;mths or 
years maypass on from the physiological to the pathological 
phase, when the bacterial poisons get mixed up with those of 
the patient, and the cause and effect of symptoms act and 
react on the body, undermining its remaining strength. 
Even at this extremity man's vital powers stand guard unto 
the last to save the flickering life, if at all possible. 

Prognosis.-The prognosis of pulmonary tuberculosis 
depends m_ainly up2n three factors-the ~arly _c:liagno!?is, the 
patient's environm~nt and heredity, above all upon his own 
vital resistance. 

(a) Early Diagnosis.-It is quite true that in a large majority 
of incipient cases, early diagnosis ensures a sure and speedy 
recovery; but it is not so always. A certain proportion of early 
cases get steadily worse in spite of all that is done for them. 
Looking at the prognosis from an economic point of view, 
we find that the well-to-do classes have an advantage over 
the poor, in that they can provide means -to carry out the 
open-air treatment for a sufficiently long time without any 
anxiety, and by so doing they secure a better chance of 
arrest of the disease. So that the successful response to 
early treatment depends upon man's vital as well as physical 
~esources. 

. (b) Environment, etc.-The prognosis is greatly affected 
by the patient's environment and heredity. Both nature and 
n'{lrture can influence his progress adversely or otherwise. 
Living_ in unhealthy and overcrowded tenements and slums, 
poverty, _alcohol, a bard and strenuous life, late and long 
hours, a life of constant fatigue, exertion and excitement, 
hereditary weakness, previous_ illness-all tend to drain the 
vitality of the patient, and lead to an unfavourable prognosis. 
Manu says that a man can never deny his ancestry. A 
patient with a bad family predisposition is more handicapped 
in his recovery than one who has a good family record. 
Adami21 also holds that the children of those suffering from 
advancing tuberculosis are more liable to succumb to tuber­
culosis than_ are those of healthy individuals. This experi-
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ence may seem to contradict the report of Dr. Bardswell and 
Mr. John Thompson,22 who say that 'patients with a con­
sumptive family history enjoy the same chance of recovery 
as those who have no such history.' In reality there is no 
contradiction. If a patient's personality and his vital resist­
ance are stronger than heredity, he can overcome a bad 
inheritance and get well. But if bad heredity is stronger 
than his personality or even good environment, it would 
adversely influence the course of the disease. The prognosis 
very much depends upon the relative strength of the three 
factors-personality, heredity, and environment-which we 
have already discussed (Chapter XI.). 

Abortive tuberculosis is an incipient lesion of short dura­
tion which more or less quickly heals up, thus offering a 
good chance of complete recovery. Fibroid phthisis gener­
ally occurs in the middle age among those engaged in dusty 
occupations, and is often associated with chronic bronchitis, 
emphysema, thickened pleura, asthma, much expectoration 
which may not always contain tubercle bacilli, takes a 
chronic course, and, except for shortness of breath, the 
patient feels tolerably well and may live for many years. 

The dis~ase ~stays its hand during pregnancy, but may 
take a rapid-course afterwards in some cases. It is a moot 
question- whether the activity of tuberculosis after child birth 
is due to pregnancy or to worry and anxiety entailed by 
motherhood. At any rate, the writer is most reluctant to 
advocate the induction of artificial abortion in tuberculous 
women who have become pregnant. He doubts very much 
if induced abortion can favourably influence the course of 
active tuberculosis. Professor Forssner,23 of Stockholm, is 
right when he says that induction of abortion is a step in 
the dark. If the prognosis is worse for the pregnant than 
for the non-pregnant patient, it is more likely due to her 
social and economic rather than to her physiological 
handicap. Therefore, if the patient's system could be forti­
fied by good living and improved hygienic conditions, or by 
entering a sanatorium from the first month of her pregnancy 
and continuing the treatment for a few months, the chances 
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of escape from the disease for both mother and child are 
great. In our experience the open-air treatment affects 
pregnancy very favourably. 

The prognosis of the congestive type of pulmonary tuber­
culosis is more hopeful than the chronic and anaemic kind. 
Children between seven and fourteen do well. Tall young 
men who have suddenly sprung up into maturity find diffi­
culty in overcoming the disease. The prognosis is serious 
when consumption attacks young people at the time of their 
adolescence when Nature's increased activities at that period 
make a heavy demand upon their vital force, but as they 
ward off the disease every year after twenty the prognosis 
becomes brighter. Young anxious mothers with large families, 
mothers nursing their children, wives with family cares and 
responsibilities, are ill-prepared to meet the disease, and 
their progress under sanatorium treatment is not so good as 
that of men who, as bread-winners and feeling that a family 
is dependent upon them, try everything in their power to get 
well. The prognosis is bad in acute miliary tuberculosis, 
acute pneumonic phthisis, and in those cases which can be 
traced to shock and terrible domestic grief. While care and 
anxiety retard, a calm and placid temperament helps the 
healing process of the lung. , Provided there is resistance 
behind, acut~ forms of tuberculosis, such as those which 
begin with pneumonia, are more satisfactory and heal more 
quickly than those which begin as non-febrile cases, and tend 
to take a chronic course. Cli~~ally speaking, the p~~gnosis 
very much depends up_>tQ the efficient working of the heart 
and stomach. \Vithout their aid, the physician and. the 
patient are lielpless. 

The di~~~s~ _i:; _generally _more_e.Ktensive than physical signs 
indicate. The ri9_!:tt sid~ is m~e oftel!_ affected at first than 
the left, though i!J. women the left apex seems to be more 
often affected thanthe-right~--This apparent frequency on 
the left side, in some cases at least, may, be explained by the 
fact that the right side is more easily cured than the left, 
and often little or no trace is left behind, whereas on the 
left side the disease is more persistent, and more readily 
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detected. Sometimes, if not always, the symptoms are a 
more accurate guide to the activity of the disease than 
physical signs. The fever in the physiological stage is a 
beneficent reaction, and therefore favourable to the arrest of 
the disease; but in the pathological stage, when the bacterial 
and the body toxins poison the system, it is a bad omen, 
especially when accompanied with a rapid pulse. A wiry, 
soft, and rapid pulse, especially in the morning, is a bad sign 
-the more frequent the pulse the graver the prognosis. But 
as it comes down in frequency during treatment, the prog­
nosis becomes more and more hopeful. Hence the pulse 
is often a surer gauge of the patient's condition and progress 
than the temperature. Even the pulse in some cases may 
be normal, and yet there may be active disease. In the 
prognosis of quiescent or ex-sanatorium cases, symptoms are 
a better guide than physical signs. If the patient's tem­
perature and pulse keep normal, his sleep and appetite good, 
he has little or no cough, and is able to carry on his daily 
work, he can be assured he is doing well, even though he 
has a few physical signs and is inclined to lose weight­
especially if he lives the open-air life and has learnt to take 
care of himself. 

(c) Vital Force.-Above all. it is not so much the extent 
of the lesion or the stage in which the disease is found out, as 
the patient's staying powers, his force of character, his 
dynamic energy, that decide the prognosis. Given a good 
resistance man can conquer even a bad and vicious environ­
ment. This is why some early cases with few physical signs 
get steadily worse when there is poor stamina, while some 
advanced cases recover when there is plenty of reserve force. 
Those with indomitable will and perseverance seem to get 
well under the most adverse circumstances, unless their vital 
powers are undermined by some excess, OT physical or 
mental strain. On the other hand, those with a flabby nature, 
without pluck or energy or (what is expressive, though it 
may sound vulgar) • gumption,' do badly in spite of the best 
treatment. The disease begins from within. and prognosis 
depends upon the life-forces that are within. The golden 
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rule in both diagnosis and prognosis is to interpret the signs 
and symptoms of pulmonary tuberculosis by the character 
and personality of the patient, and not the patient by his 
signs and symptoms. -

But what is Resistance ? -All the time we have been 
writing about it we are either using the word in ignorance or 
in a wrong way. Life is not resistance any more than the 
flow of electricity is resistance. In the living organism 
resistance creates a living force. According to the measure 
of resistance is the amount of living force which Nature 
develops. Res1stance, therefore, is not the living force, but 
is the cause of it. Disease causes resistance, and Nature 
puts forth a living energy to overcome this resistance. It is 
because the amount of living force which Nature develops is 
according to the amount of resistance which life meets that 
we have called resistance the living force. In the lifeless 
world the greater the resistance the less work a machine is 
able to do, but in the living organism the greater the resist­
ance the greater the energy which it creates to overcome 
that resistance. Inflammation, fever, etc., are resistance, 
and Nature puts forth a healing process according to the 
resistance it meets. Therefore the process of disease becomes 
the process of healing so long as Nature is capable of de­
veloping this living force which we mistakenly call 
• resistance.' 

This living force which wells up as the effect of resistance 
is an unknown entity, and is not the same as physical energy. 
If so, the physically strong man would seldom have the 
disease, and the weak and the feeble would go under. 
Whereas some with robust frames and strong constitution 
dwindle ir;tto a shadow and succumb, while many a weakling 
survives. It seems to belong to a higher plane than physical 
energy, and is locked up in the hidden capacities of man, a 
force which the power of suggestion can reveal and the 
strength of faith can unlock. It ·is the operation or with­
holding of this invisible factor that adds an element of 
uncertainty in our prognosis of phthisis, when we are 
surprised at the recovery of some bad cases and are dis-
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appointed at the unfavourable turn taken by some early or 
hopeful cases. 

REFERENCES. 

1 'Certain Clinical Asp~ts of the Framingham Health Association,' by 
Arthur K. Stone, Modern Medicine, February, 1921, p. 134. 

11 Chemical Pathology, by G. \Veils, pp. 173, 174. 
3 Addgren, Medical RecD?'d, New York, editorial, January 17, 1920 . 

. 4 Sahli, Transactions of the National Association for Prevention of 
Consumption, 19r3, p. 57· 

6 Rabinowitsch, Ibid., p. 48. 
6 Pottenger,' Diagnosis and Treatment ofTuberculosis,'/ournal Iowa 

llfed. Soc., 1917, vol. vii., p. 329. 
7 Klotz, Mode1'n Medicine, December, 1920, p. 8r3, and (.alifornian 

State Journal o/ Medicine, 1918, vol. xvi., p. 82. 
8 Watson, 'Incipient Tuberculosis,' Va. Med., semi-month, 1917, 

voL xi., p. 451. 
11 Boston, Interstate llfed. /ounzal, 1914, vol. xxi., p. 330. 

to· Rivers, Three Clinical Studies. 
11 Charrin, Ibid., p. 30, and Semaine Medicate, December 17, 1902. 
12 Pottenger. Pulmonary Tuberculosis, by Fishberg, p. 248. 
13 Fishberg, Ibid., p. 365. 
u, u, 16, 17, lB Bushnell, 'Tuberculosis: Early Signs,' A mer. Rev. of 

Tuberculosis, August, 1917. 
111 Arbuthnot Lane, the Lancet, December 2o, 1919, p. 1123. 
20 Adami, Medical Contribution to the Study of Evolution, p. 162. 
:tl Ibid., p. 6 3· 
u 'Pulmonary Tuberculosis : Mortality after Sanatorium Treatment,' 

Medical Research Committee's Report, No. 33· 
23 Professor Forssner, 'Pregnancy and Pulmonary Tuberculosis,' 

Svenska Tryckeriaktiebolagef, 1917. 



PART II 

CHAPTER XIV 

A GENERAL SURVEY OF TREATMENT OF 
PULMONARY TUBERCULOSIS 

'All things which are done according to Nature are to be accounted 
for good.'-CICERO. . 

'Nature is only conquered by obeying her.'-BACON. 

THE universal suffering caused by tuberculosis has stimulated 
a world-wide interest in the search for remedies to stay its 
ravages. Since the discovery of the tubercle bacillus, and 
especially after the introduction of the open-air treatment 
which has reversed the old belief in the incurability of con­
sumption, the list of remedies that have claimed to be 
certain cu.res has been rapidly growing, till at present it is 
only possible to enumerate a small fraction of them. And 
commercial enterprise, which takes advantage of every 
scientific discovery. has still further increased the list of 
cures, many of which, if not all of them, would have died a 
natural death had they not been supported by persistent 
advertisement and by selfish exploitation of man's credulity. 
So that one. can sympathize with the physician and the 
patient when they stand bewildered before a host of remedies 
all of which profess to be infallible cures of the disease. 
Looking over the list, we first catch sight of the claims of 
various injections-tuberculin injections in various strengths, 
injection of formalin and other antiseptics, of cinnamic acid, 
of xylol, arsenic, sodium morrhuate, .mercury, etc.; then we 
come across serum and vaccine therapy ; Von Behring's 
tulase ; treatment by X rays, violet rays, or exposure to 
Finsen's rays and heliotherapy; radium treatment, sugar 
treatment; the milk and the whey cure; the song cure, etc. 

14 



210 PULMONARY TUBERCULOSIS 

From Germany comes the cure by the injection of turtle 
tubercle bacilli by Friedmann; from Italy the vaccine serum 
of Maragliano ; from France the vaccine of a virulent 
living tubercle bacilli by Calmette; Spahlinger's remedy 
from Geneva; the grape cure from Meran; the koumiss treat­
ment from Russia ; a plant remedy from Africa ; the garlic 
cure from ancient India. Or the treatment by drugs, such as 
calcium, creasote, ichthyol, cinnamic acid, iodine, mercury, 
dioradin and pneumosan ; or the inhalation treatment by 
formalin, pine, eucalyptus, guaiacol, iodine, etc. Also the 
claims of various climatic and health resorts. Lastly 
artificial pneumothorax which is becoming as popular as 
tuberculin was a few years ago;.. or surgical treatment by 
thoracoplastic or of endopleural operations. Many of these 
remedies, if not all of them, have, no doubt, obtained a cer­
tain amount of success, and can produce their votaries and 
enthusiasts in their support. We cannot assess their merit 
by setting up any standard of judgment or even by the cures 
they profess to bring about, as the fact of spontaneous arrest 
of the disease vitiates all their claims of successful results. 
The fact is that Nature is tolerant with our mistakes and 
can dispense with our methods of treatment and bring about 
healing in spite of our blunders and remedies. As in etiology, 
the main lines of treatment which we shall consider here can 
be grouped more or less on the contagious or constitutional 
theory of tuberculosis. 

:r. Principles of treatment based on the germ theory: 
Notification, segregation, tuberculin injection, vaccine 
therapy. Artificial pneumothorax. 

2. Remedies based on constitutional theory and con­
sidered in the following order : 

{ 

(a) Fresh air. 
Sanatorium (b) Rest. 
treatment (c) Exercise. 

(d) Diet. 
{e) Drug and inhalation treatment. 
(f) Psycho-therapy. 
(g) Results of treatment ; climate ; after-care, 
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I. Notification.-Those who advocated the notification 
of consumption in the belief that it would help in dis­
covering incipient cases for early treatment and thus would 
prevent the spread of the disease will be disappointed at 
the results as seen by the small ratio between the number of 
notifications and the actual number of deaths recorded in 
many English counties. For instance, one county in Eng­
land showed that for every xoo deaths there were only 104 
notifications, another county registered 128, another 130, 
and still another 136 to every Ioo deaths, so that as a writer 
in Tubercle says only a few more cases are notified than die 
in each year.1 Yea, more, the number of notifications as 
seen from the adjoining table were declining every year, 
while the number of deaths went up steadily from 1914 to 
1918. 

NOTIFICATION AND MORTALITY OF TUBERCULOSIS IN ENGLAND 

AND WALES. 

I 

I 
Standardized 

Notification of Notification Tuberculosis Phthisis Phthisis Death· 
Tuberculosis. of Phthisis. Mortality. Mortality. rate per rotooo 

Living. 

--- i 

1914 105,525 8r,r59 §0,298 38,637 9"93 
1915 96,402 73.538 53.562 41,050 11"53 
1916 96,256 72,479 §2,898 40,747 12"30 
1917 95.750 73,654 

I 
54.761 42,152 13"83 

1918 92,132 72,741 ss,o73 46,077 rs·zo* 
. 

From this table we learn that while the notification of 
phthisis had gone down from eighty-one thousand in 1914 to 
seventy-two thousand in 1918, the mortality of phthisis had 
gone up from thirty-eight to forty-six thousand during the 
same time. 

The failure of notification is not, as is alleged, due alto­
gether to want of time on the part of the physician, or his 
want of clinical ability, or unwillingness to notify. He is 
not sure of the grounds of notification. Should every case 

• The figures for 1919 are: Notification, 77,511 ; for 1920: Notifica­
tion, 73,332. Deaths from tuberculosis : 1919, 46,312; 1920, •12,545· 



212 PULMONARY TUBERCULOSIS 

of tuberculosis be notified? If early cases should be notified, 
how can they be recognized? The family physician may 
not be conversant with what the specialist would consider 
early signs of the disease. In some cases even specialists 

- themselves may diagnose differently; who, then, is to decide 
that the patient is suffering from consumption ? If the 
presence of tubercle bacilli is to be the deciding factor of 
notification, clinical symptoms may be accompanied by no 
sputum or tubercle bacilli for months or even years, or the 
case may be a closed tuberculosis, or tubercle bacilli may 
be present one day and absent for many days even after a 
careful search ; would these be considered free from con­
sumption ? While writing these lines a case is seen where 
the patient gives a history of cough, expectoration, emacia­
tion, general debility for some months, and on examination 
there is found old mischief on the right apex with dulness, 
harsh and prolonged respiration, crepitant rales more marked 
on the right than on the left apex above and below the 
claviCle, ~but-no fever -and very-little expectoration__:a case of 
chronic pulmonary tuberculosis grafted on an old lesion 
which is neither active nor quiescent. The patient and her 
friends would naturally resent being -told that she is con­
sumptive, as she feels well and goes about her daily work 
without inconvenience, and the lung trouble does not show 
itself in active clinical symptoms. This is typical of a very 
large number of chronic cases which .do not generally come 
under the physician's notice; should these be notified ? 
The absence of tubercle bacilli is not necessarily a proof 
against the presence of active tuberculosis, and their 
presence does not necessarily make a man an invalid or 
preclude him from going about and doing his daily work. It 
is futile to base notification on the presence or absence 
of tubercle bacilli, and even clinical symptoms may not be 
marked in many semi-active cases. 
. Ano:h~r reason for the failure of notification of early cases 
Is that 1t IS but human for the consumptive patient to put off 
going to see the physician to the last moment from fear of 
his true condition being found out and of his being subjected 
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to ostracism and social boycott. For the panic-mongers 
have kept up an ignorant agitation about the contagiousness 
of phthisis, and have frightened the public into the belief 
that every consumptive is a hot-bed of infection· to be 
avoided at all costs. This senseless propaganda has been so 
successful that men have been turned out of an hotel for a 
mere innocent cough~ and employers and even relatives and 
friends have been known to treat the cured patients as social 
outcasts and lepers. 

But the most important reason of all is that all anti­
tuberculous measures based on the germ theory have not been 
a success. Professor U go Mariotti,2 of Rome, speaking at the 
recent Congress of Hygiene at Trieste, • mercilessly exposed 
the fallacy of regarding notification as a useful measure in 
the absence of a concerted programme of dealing with 
tuberculosis,' and said that as an 'antimicrobic prophylaxis, 
whatever its theoretical justification, it is devoid of actual 
practical value.' And Bracken 3 says that notification would 
not even have a theoretical value. It only causes, as the 
writer foretold eleven years ago, unnecessary vexation and 
distress to the unfortunate sufferers who are already handi­
capped in life with a terrible disease. No wonder some of the 
Latin countries do not favourably regard compulsory notifi­
cation, which, when introduced in France. met with almost 
unanimous opposition from the medical men. 

Segregation.-So also there is no justification for the 
belief that segregation would help to diminish the spread of 
tuberculosis. \,Vith the decline in the belief of aerial trans­
mission of zymotic fevers the policy of segregating those 
who are suffering from them is also doubted at the present 
day. Dr. James and Dr. Killick Millard4 have shown that 
isolation has failed to reduce materially the prevalence of 
typhoid, and that measles and scarlet fever have rather 
increased in spite of notification and isolation. Segregation 
took no part in the decline of tuberculosis in the past, and 
therefore it should not be invoked as a measure that would 
prevent its spread in the future. Dr. James \,Vheatley,6 the 
medical officer for Salop, was driven to the conclusion that 
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the isolation in asylums and workhouses has not been a 
prominent factor in the decline of phthisis in Shropshire 
during fifty years. Dr. Niven/ of Manchester, is also unable 
to accept the view that the great reduction in the phthisis 
death-rate is due to segregation, and points out that if the 
three divisions of the city (Manchester).be compared over a 
long period of years, there is but little improvement in the 
phthisis death-rate in the Manchester township, the poorest 
area, in which segregation has been far the most largely 
employed. Dr. Menzies,7 in his report on tuberculosis in 
London, 1919, draws attention to Bulstrode's Supplement to 
the Local Government Board Report, :rgo7-o8, and says that 
the evidence up to the year Igo8 clearly suggested that if 
segregation was to be credited with a share in bringing 
about a decline of the phthisis death-rate, the rate of that 
decline should be augmented during the next ten years 
(Igo8-I8) ; that in fact the reverse of this has proved to be 
the case, the rate of decline instead of increasing has slowed 
down and apparently is now rising. Segregation may be 
justified in advanced cases occurring among the con­
sumptive ·poor, who live in crowded tenements and un­
hygienic conditions, with no one to look after and nurse 
them; but we know that isolation of such advanced cases, 
when home conditions are unfavourable, is difficult to carry 
out as a practical measure. 

But those who believe in contagion are in a dilemma at 
present. While some of them believe that exposure to 
tuberculous infection is dangerous, others say it is bene­
ficial. They really cannot have it both ways. If the 
exposure to infection is beneficial, because it leads to the 
production of immunity, why segregate ? Besides, tuber­
culosis, according to Calmette, can be spread by healthy 
people who can become carriers of infection, and since the 
whole civilized world is potentially tuberculous there must 
be some thousands of healthy carriers-whom are you going 
to segregate ? When isolation was the only weapon 
available, as in scarlet fever, measles, etc., epidemics were 
as common as ever. 8 As we have already seen, stringent 

~\ 
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notification and segregation of consumptives were tried two 
or three centuries ago on the Continent, but they achieved 
no success in the prevention of the disease. 

Again, when the contagionists in their enthusiasm preached 
a holy crusade against consumption, the public believed them, 
and, taking them at their word, shunned every consumptive 
and barred the door against him in hotels, boarding-houses. 
and even private houses, and would not let him live near 
them or sell a piece of land to any tuberculous institution. 
The contagionists, alarmed at the mischief they have created. 
are now trying to calm the fears of the public by saying 
almost the opposite to what they declared before-viz., that 
the disease is not so contagious and that there is not much 
danger of living near consumptives, etc. What can the 
world believe? The mischief has already been done by 
creating unnecessary suffering and wretchedness to 
thousands of innocent victims of phthisis. So the world 
moves, spending half its energy in creating evil and pain, 
and the other half in trying to rectify them. 

Not only has segregation brought no benefit in the past, 
but psychologically it is a wrong step to apply it to con­
sumptive patients. To segregat~_is~~i~ake. In New 
York9 many blind children have been educated in ordinary 
schools with children who are not blind, and the experience 
has been so. favourable and advantageous that it is said that 
other communities have followed suit. In asylums for the 
mentally weak and insane, the curative influence of asso­
ciating the inmates with people with sound minds and 
sound bodies has been noticed and approved of by men like 
Bernard Hollander. It is equally important, from a psycho­
logical point of view, that a tuberculous patient should mix 
with healthy people and not be isolated in a consumptive 
institution or colony. Health breeds health, and sickness 
breeds sickness. Place an old woman to nurse a young 
child, the child will unconsciously imitate the nurse's old 
ways and will begin to look old. The very association of a 
consumptive with healthy and cheerful people will subcon­
sciously tend to buoy u,p his spirits and bring confidence and 
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health. This is why sanatorium doctors, nurses, and others 
attending tuberculous patients should be free from tuber­
culosis and should carry a healthy countenance and sunny 
disposition. · Health is contagious; the real contagion for 
good or evil is through the mind. If medical men are 
psychologists, they will not countenance for a moment any 
segregation of consumptive people, even if it bring any 
advantage. Since it brought no benefit in the past it is folly 
to continue with it. 

Tuberculin Treatment.-The experience of medical men 
gathered from many sources goes to show that tuberculin 
injection has no specific value in the treatment of tuber­
culosis. The "Kfedicaf~Research Committee, 10 from results 
obtained at King Edward Sanatorium, Midhurst, which 
covered a period of twelve years-a period which contained 
the most complete account of results of sanatorium treat­
ment that has been published-found that the evidence for 
the value of tuberculin treatment is completely negative. 
Lydia Rabinowitsch, 11 experimenting upon tuberculous 
rabbits and guinea-pigs, found that no curative value had 
been exercised by tuberculin. She goes further and says the 
tubercle bacilli may be caused to enter the blood stream by 
the injection of -t~berculin. Fishberg12 says th-~t i~- private 
practice, as well as in most tuberculosis clinics in American 
cities, attempts with tuberculin failed, evidently because 
good surroundings, fresh air, proper food, and regulation of 
exercise were of more importance than tuberculin. Sir 
James Kingston Fowler, 13 speaking from his experience at 
the London Brompton Hospital, says that 'tuberculin did 
not favourably influence the course of -the disease in the 
majority of cases.' Bardswell and Thompson, 14 in the report 
on 'Mortality after Sanatorium Treatment' at Midhurst, 
compare the results of ordinary sanatorium treatment with 
sanatorium treatment combined with the use of tuberculin, 
and find that the statistics reveal no appreciable effect for 
good or ill exerted by the injection. And we can multiply 
evidence from so many quarters that one-eannot help asking: 
"\Vhere are those who at one time proclaimed with every 
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breath the marvellous specific effects of tuberculin and con­
temptuously passed by those of us who timidly opposed its 
use? In some cases, 'the effects of tuberculin,' as Sir James 
Fowler says, 'were detrimental' and even dangerous by 
exciting a strong reaction, such as rigors, fever, hcemorrhage, 
and extension of the disease. \Vhen we realize that a great 
many people living in the towns are potentially tuberculous, 
we can understand that a dose of tuberculin_may, in some 
cases, be like setting a match to the fire that is already laid. 
Again, it is questionable how far it is right to impose upon a 
patient, who is already struggling against disease toxins, an 
additional burden by injecting more toxin into his system. 
Besides, how is it possible to expect an injection of a 
syringeful of emulsified bacilli to purify the whole current of 
living blood, and regenerate a constitution that has been 
going wrong for many months and possibly many years ? 
To expect to raise the patient's resisting powers by a course 
of tuberculin, when his health is broken down and his vital 
powers lowered, is like trying to squeeze money out of a 
bankrupt, or whipping a tired and hungry horse to do more 
work. Further, it does not seem to be reasonable to inject i 
back into the system what Nature has thrown out as poison. i 
Lastly, looking from an ethical point of view, if man is more 
than a rabbit or guinea-pig, if his body is a temple of the 
indwelling Spirit, is it not doing violence to his higher self 
by polluting such a sacred body with inoculations which 
savour more of witches' concoctions of the crude Middle 
Ages ? What is ethically wrong cannot be scientifically 
right, and when both ethics and science are against the 
injection treatment, it cannot surely be justified. Our 
experience of tuberculin treatment has been so disappointing 
in the past that we have not used it for many years, and 
we are glad to find that it is being abandoned by tuber­
culosis officers, consumptive hospitals, and sanatoria in 
E ngla.nd and America. 

Vaccine Treatment.-So also the vaccine treatment, the 
se~m t~~atment of Maragliano, and of- ]\fannorek have 
produced very disappointing results.-· Immunity reactions 
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do not produce a cur~. The heavy mortality figures for 
Scotland, England, Germany, Ireland, and France (III, II6, 
142, 172, and I79• respectively, per IOo,ooo in I9I5) do not 
bear out MetchnikoiPs theory of immunization produced in 
thickly populated countries by means of a natural vaccina­
tion.15 Sir Almroth \Vright 16 sees many difficulties which 
stand in the way of accurately forecasting the effects of the 
inoculation of a bacterial vaccine. And Dr. Alexander 
Francis17 goes further and testifies that the continued use 
of vaccine does incalculable harm. The value of injection 
treatment may depend upon the psychic effects it pro­
duces upon the patient rather than on any specific efficacy 
inherent in its administration. Or any good results claimed 
by injection may have been produced by the spontaneous 
cure of the disease, or could be equally well obtained by 
open-air methods alone as we have proved in many cases 
besides pulmonary tuberculosis. One case stands vividly 
before our mind as we write-a case of tuberculosis of the 
kidney which the medical man sent suggesting a course of 
tuberculin injections, but which got quite well_ under the 
open-air treatment alone. All methods of treatment by 
injection are like working in the dark. The discoverers of 
various injections and vaccines have from time to time been 
startling the public with the ·cry~ 'lo here,' and' lo there,' 
and when sick humanity rushes eagerly after these remedies, 
it finds to its disappointment that they are only gaudy 
bubbles which vanish when they are pricked. N alure can­
not be tricked by these short cuts. We cannot exorcise 
evil by injecting more evil. It is not in the power of the 

r laboratory to renew life and healing. The development of 
vaccine therapy may prove to be, as Sir James Mackenzie18 

says, 'but a reversion to the empiricism of bygone times,'19 

and detrimental to the best interests of humanity •. --
Artificial Pneumothorax.-The recent development of 

artificial pneumothorax is still in its experimental stage, and, 
therefore, it is too soon to assign its true value and_ its right 
place in the treatment of pulmo~ary tuberculosis. One is a 
bit inclined to be sceptical of the high praises given to this 
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new treatment, as they remind one of tuberculin treatment 
in its popular days, which, with many other measures, has 
since fallen from its high pedestal. It may be useful in a 
small number of selected cases, although some enthusiasts 
are clamouring that its use should be extended even to early 
cases. If the main aim in the cure of tuberculosis is early 
diagnosis and early treatment, no case should be allowed to 
advance so far as to require any surgical interference. 
Besides, our contention is that tuberculosis is a constitu­
tional disease and requires constitutional treatment for its 
eradication ; and it is not in the province of artificial 
pneumothorax to increase man's vital force or strengthen 
his resisting power which really should be the basis of all 
treatment of pulmonary tuberculosis. 

There is no royal road to the_cure _and __ arres~ of tuber­
culosis. N ~ture's way of arrest is _Qw_ only _sure _and ceJ1:aif! 
way. Man cannot improve upon her methods. Just as in 
the opening chapter we alluded to the vigorous up-rush of 
the spring sap which slowly displaced the brown leaves that 
cumbered the tree so that its naked limbs were clothed with 
a mantle of living beauty, so Nature attempts to restore the 
patient's health and strength by bringing new blood and 
vitality into his withered frame. Hence the importance of 
the open-air treatment which was introduced into this 
country some twenty-four or twenty-five years ago and has 
revolutionized the entire outlook presented by tuberculosis. 
If the treatment of the disease has not progressed with our 
knowledge of the disease, it is because our etiology of the 
disease in the past was wrong. Nearly sixty years ago C. T. B. 
\Villiams in his Lumleian Lectures(x86 z) struck the right 
note when he said : 

'The more fully we recognize the relations of the disease 
to the general economy, and the less it is treated as a 
local affection, the more likely are we to progress. The 
proper treatment of phthisis seems to be that which is 
calculated to improve the nutrition, to elevate the con­
dition of health. For the fulfilment of this object we must 
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have an eye to the influence of food, clothing, and air, bodily 
and mental discipline.' 

'Vhen once it is realized that disease processes are within 
us, that tuberculosis is a disease of nutrition, of vicious, 

'social, and economic environment, medicine will begin a new 
· era, a new outlook ; and the treatment of the disease will 
:
1 
proceed on right lines. It will abandon all anti-bacillary 
measures, strengthen the hands of open-air and social 
movements, and concentrate its energies in improving the 
patient's living conditions and his physical and moral 
environment . 

. Open-air Treatment from Ancient Times.-The value of 
fresh air in health and disease has been recognized and 
understood from olden times. It is as old as the ancient 
Indians and Greeks, who live~ the Dpen~a1r '!_if~. and- whose 
public gatherings and, places of amusement were all in the 
open air. The a;:_cie!l! YE&~ in India believed that consump­
tion and other diseases were due to lowered vitality, brought 
about by breathing an insufficient amount of air, and therefore 
they paid great attention to correct habits_of b_r_~athiJl$· They 
also believed that breath was life-, and that fresh atmospheric 
air, in its freest state, was charged with a universal principle 
of life, or vital force, called prana, which is allied to the 
breath of life mentioned by the Hebrew writer of Genesis 
('And the Lord God ... oreathed into his nostrils the 
breath of life,' Gen. ii. 7), and which, when stored in the 
body, . radiates strength and vitality, and develops latent 
faculties and psychic powers. So great was their faith in 
fres}l air in health and disease that they gave minute 
practical instructions on various breathing exercises, and 
founded whole schools of philosophy on the science of 
breath. '\Ve read of Hippocrates recommending rides on 
horseback, and of Celsus advising sea-voyages. Coming 
nearer to our own times, we find Laennec advocating living by 
the sea in cases of phthisis. All these must have had an 
idea of the benefit of the open air. In I747 a Scotch 
physician is said to have written to his friends that the most 
important factor in the treatment of consumption was fresh 
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air and diet. In a treatise on • Domestic Medicine; Dr. 
\.Villiam Buchan, in r783, wrote that • on the first appearance 
of consumption, if the patient live in a large town or any 
place where the air is confined, he ought immediately to 
quit it, and to take choice of a situation in the country, where 
the air is pure and free.' The doctrine of the open window 
was taught by James Graham in 1:784, who recommmended 
people to sleep with all the windows of their rooms wide 
open. 

In x84o George Bodington, of Sutton Coldfield, England, 
read an essay on • The Cure of Pulmonary Consumption, • 
and tried to convince his medical brethren of the curability 
of the disease, and the importance of fresh air, day and 
night, and of nutrition and of easily digested food in its 
treatment. He may be rightly called the father of the open­
air movement. Other prophets of fresh air arose in turn, 
chief among whom may be mentioned the names of Dr. 
Henry McCormac, of Belfastp and Sir Benjamin Ward 
Richardson, of London, who shared the same fate of ridicule 
and contempt of their brethren for their opinions and 
enthusiasm. 

In :r859 Hermann Brehmer, in spite of great opposition, 
gave practical expression to his open-air views by building 
the first sanatorium for frc!sh-air treatment at Gorbersdorf, 
in the Waldenburg Mountains, and he thus became the 
father of the sanatorium treatment of consumption.* He 
was followed, among others, by Dettweiler, of Falkenstein, 
Trudeau in the United States, Carl Spengler at Davos, 
and Otto Walther, of Nordrach, who popularized and 
worked out the details of the treatment. Their success 
spread all over Europe, and at last England caught their 
inspiration, with the result that within twenty-five years of 
its inception sanatorium institutions have become an im­
portant part of the treatment of tuberculosis. 

* Prior to Brehmer, Bodington is said to have opened an establish­
ment for the reception and treatment of • consumptives.' but the medical 
profession then was so hostile to his methods of treatment that, according 
to Dr. Cado Ruata, he had to transform his hospital into a lunatic 
asylum.'" 
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The Rationale of the Open-air Treatment.-I. It is a 
natural treatment. The secret of its widespread interest in 
Europe is due to the discovery-if discovery it may be called 
_:_that fresh air, hitherto regarded as an enemy to be shut 
out and barred, is really a friend, and one of Nature's best 
gifts to man, without which life slowly fades and disease 
lengthens its stay ; and that man, by building towns and 
manufacturing dirt and disease, is undoing Nature's work, 
and that to put himself right again he must go back to 
Nature, and lead an open-air life in the green fields and 
meadows, and breathe the sweet fresh air. 

z. It is based on a sound, rational foundation. It is 
Nature's mode of cure. She sends out her sick children into 
the fresh air and sunshine. \Vhen a horse is ill, we turn him 
out into the fields; when a native in Oriental countries 
becomes indisposed, he quietly leaves his relatives and friends, 
and goes over the hills and mountains, as the saying is, and 
returns when Nature has nursed him back to health. Even 
to the present day natives in many parts of Africa and India 
w~shi_p __ ~p.e _sun as the SOl,!rce of all _life_ ~ne__rgy, and 
bring out their sick relatives and old people into the open 
air and sunshine. Fresh air and sunshine are therefore 
Nature's phy~i~ians, and when the Occident now turns~ its 
attention to the treatment of consumption by fresh air, it is 
merely adopting Nature's methods and ways, which it has 
long forgotten, and from which it has wandered these many 
years, much to the detriment of the physical and moral well­
being of its children. 

3· The open-air movement is in line with all the psycho­
logical, ethical, and spidtual activities that make for a whole­
some and happy life. It does not kill disease by introducing 
more poison, any more than crime can be cured by inflicting 
more punishment. Through deranged blood arise diseased 
conditions, and through a vigorous and healthy blood alone 
can health return. Living in the atmosphere of pure air and 
quiet surroundings of country life, a new life, a current of 
fresh blood courses through the shrunken vessels which casts 
off the disease and creates a natural immunity, in the same 
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way that by living in an atmosphere of goodness, sympathy 
and love, man obtains a new motive power, a new strength 
by which the effects of evil are neutralized and gradually 
overcome. 

Sanatorium Treatment and Pulmonary Tuberculosis.­
The best results of the open-air. treatment are obtained 
in a well-conducted sanatorium, where all the means and 
appliances are available to carry out the treatment to the 
fullest possible extent. There has been a controversy as to 
how far the success that was expected by the founders of the 
sanatorium movement has been realized, and a doubt 
expressed in some· quarters as to the efficacy of the open­
air movement. Laymen, encouraged by the early enthusiasts 
of the movement, expected that everyone entering the 
portals of the sanatorium would be cured in a very short 
time. And even medical men, without giving a due con­
sideration to the question, were led away by exaggerated 
reports, and proclaimed in private and in public that a few 
weeks' stay in an open-air establishment would be sufficient 
to cure a consumptive patient. The inevitable consequence 
was that· the results fell short of public expectation, and 
discredit most unjustly fell on the whole movement. The 
truth is that in many of the reputed cases of failure it was 
not the sanatorium that was at fault, but the conditions that 
interfered with the treatment and made it impossible. Every 
method of treatment has its limitations, and sanatorium 
treatment is no exception. It can no more cure all cases of 
consumption than a cascara pill can cure every case of 
constipation. But I venture to say, without fear of contra­
diction, that in very few methods of treatment have there 
been such marvellous results in the past, and such abundant 
cause for hope of success in the future, as in the open-air 
treatment for consumption. 

In What Ways has it been a Success? 
x. The Sanatorium treatment has taught the patient to 

husband his resources and to economize his resisting power 
by well-directed effort, and has helped him to increase it 
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prudently, like a thrifty housewife, and to concentrate all 
the energy thus obtained to overthrow the disease. 

z. The results of the treatment have been very encourag­
ing. Seeing is believing. If only a sceptic could have seen 
with me some of the seemingly hopeless cases on admission 
to the sanatorium, and. again seen the marvellous change 
for good that came over them six months after they had 
been treated there, he would have become converted 
and be as enthusiastic as I am in the conviction that rio 
other remedy known at present has been so successful in 
saving so many lives from a sure and certain death. \Vhere 
it has not arrested the disease, it has helped· to improve the 
health of the patients and prolong their lives, making their 
condition more bearable and comfortable. 

3· The value of the fresh-air movement is not to be gauged 
merely by the number of lives it has saved or prolonged. Its 
scope extends further. It is wonderful that within a few 
years of its existence it has been the means of revolutionizing 
the ideas of society and the nation with regard to the value 
of fresh air and health. It has made people think, and has 
made them resort to simpler and more natural , modes of 
living. It has given an impetus to individual, social, 
municipal, and national reforms that make for the health and 
well-being of the citizen and nation. 

4· The open-air movement has given birth to new ideas 
and enlarged the outlook of life. It has made the nation see 
the folly of crowding into towns and cities, and· of shutting 
out God's best gifts to man as if they were poison. When 
patients have been educated in a sanatorium as to the right 
modes of living, and have returned home, they in turn 
become teachers to their own household, showing them the 
benefits of living in the country, and of sleeping with open 
windows. Thus each patient, as with ruddy cheeks and 
returned health he faces a circle of friends, becomes an 
apostle of fresh air and sunshine, and silently helps to bring 
about a revolution which aims at the happiness of home and 
the community. 

5· The open-air movement in no small way inspired the 
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idea of garden cities and recreation-grounds and parks, open­
air schools and camps, which are everywhere increasing in 
number. It has enabled the municipalities and corpora­
tions to prohibit spitting in public conveyances. It has 
strengthened the hands of the pioneers of better sanitation 
and hygiene in their thankless task. It has brought the 
builder into line with the new movement, so that he may 
build houses not only artistically, but with a view to better 
ventilation and admittance of more sunshine. It has 
encouraged the municipal reformers to abolish slums and 
rookeries, and to beautify their towns and cities with gardens 
and open spaces. 

6. When the people of this country begin to realize fully 
that fresh air is somehow or other connected with healthy 
life and the building up of a more perfect humanity, they will 
go further, and extend their reforms from the cure of one 
disease to the prevention of all disease. They will set to 
work to remove such evil factors as keen competition, over­
crowding, poverty, drink, etc., which form a vicious circle 
with tuberculosis, and, in fact, with all disease. Thus the 
open-air movement has a boundless horizon, a wide outlook 
in the future. Instead of being considered a failure, it will 
prove itself to be one of the most important ideas of the 
age, bringing untold blessings in its train. Like a stone 
dropped into a still lake, it wilJ set in motion influences and 
reforms which will extend with ever-widening circles, trans­
forming the habits of life and the character of man and 
society, so contributing to the physical and moral efficiency 
of the nation. 
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CHAPTER XV 

THE PRINCIPLES AND PRACTICE OF 
SANATORIUM TREATMENT 

'The most wholesome physic of thy health-giving air.' 

227 

Love's Lahour's Lost, i. I. 
' Now I see the secret of the making of the best persons : 
It is to grow in the open air, and to eat and sleep with the Earth.' 

WALT WHITMAN. 

THE sanatorium treatment is based on sound hygienic and 
scientific experience. It is no quack remedy that is popular 
to-day and will pass away to-morrow, for it is founded upon 
the rational principle that the open-air life is the most 
natural and hygi<mic life, and one in which the body fulfils 
its highest physiological perfection and development. 

The following four chapters will be mainly devoted to the 
description of the principles of sanatorium treatment and 
the practical side of sanatorium life as carried out by us on 
the Mendip Hills. The objects of the sanatorium treatment 
are, briefly: (I) To carry out in daily practice the lessons 
of the open air; (2) to follow closely Nature's footsteps in 
the restoration of health i (3) to economize all the resources 
of the patient to the fullest possible extent; (4) to reduce to 
a system _the various elements of fresh air, food, exercise, 
and rest, so that they may be administered by the physician 
according to the requirements of each patient. 

These aims are put into practice in the following four 
main lines of our treatment : 

x. Open-air measures. 
2. Various forms of exercises. 
3· Continuous:inhalation. 
4· Psychological treatment. 
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Open-air measures improve the general condition and 
nutrition of the patient. Various forms of exercise increase 
tissue resistance which makes for healing and natural 
immunity. Continuous inhalation gives further aid in the 
cure and arrest of the disease. Psychotherapy supplies 
dynamic force from the mind and puts a finishing touch to 
the whole treatment. 

The life of the patient in the sanatorium is roughly divided 
into three periods : 

(a) Resting Period.-When the patient arrives at the 
sanatorium he generally feels ill and out of sorts, is pale and 
overworked and often under-nourished. This is the resting 
and feeding period. The temperature and pulse are regularly 
taken. He goes for his daily walks and exercises, but ~~ts 
more. Time-: three months or--more. 

(b) ExerCise Period.-When temperature and pulse are 
brought down to more or less normal, and various forms of 
exercise are in full swing. The patient is getting into a fit 
condition to do justice to a more or less full sanatorium 
programme. While he rests he is kept efficient by a carefully 
regulated exercise. Time : three months o~ more. 

(c) Convalescent PEiPiod._:._Here- the- patient has nearly 
finished his sanatorium regime. His temperature and pulse 
are not taken ; he does very little inhalation treatment. 
He goes for long walks, walking tours, tramping, etc. 
Though kept under medical supervision, he is given more 
liberty. 

Thus the patient is taken step by step, from one period to 
another, till the cure or arrest is accomplished, and he is 
ready to leave the sanatorium to resume his duties. 

Preliminaries to Treatment.-Patients are advised to 
wear li~ht.__warm, and loose clothing, and to ayoid clothes 
made of black, red, or yellow material-especially anything 
in the nature of black-as they prevent the sun's rays from 
reaching the skin and acting beneficially on the system. 
They should wear light tweeds, and flannels in light grey, 
fawn, or light green. In the summer, cream or white 
material may be preferred. The gentlemen are recom-
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mended to shave off moustache and beard, and to wear 
flannel shirts, with soft collars to keep the neck free. The 
body resents anything tight round the neck ·or the chest, 
so all tight-fitting dresses should be banned. It is better for 
the ladies fo-wearSEiort rational stays--or ribbon-stays--if 
stays are to be worn at all-so that the expansion of the 
lung may not be impeded. 

Walford 1 points out that any pressure on the pneumo­
gastric nerves, caused by tight neckwear or high collars, 
especially when the chin is pressed on during bending to 
read or write, brings about headache, giddiness, rheumatism, 
eczema, all of which are rapidly cured on removal of the 
neck pressure. He also says that even phthisis is mechani­
cally produced by the compression of the trachea, causing an 
insufficient supply of air and oxygen td the system, and 
imperfect digestion and malnutrition. There is no doubt 
that tight clothing round the neck and chest interferes with 
the free entry of air and normal circulation. In the matter 
of dress women haye shown m:uch _wisdgm In -discarding 
collars and wea-ring short skirts, loose, lo~:-necked blouses, 
and altogether less clothing than men. 

Centuries of wrong clothing have brought about an 
unnatural habit of breathing which has contributed in no 
small way to the predisposition to disease, and dress reform 
should form part of the education if prevention of disease is 
to be the ultimate aim of civilization. 

The following is the daily programme of the patients in 
the sanatorium : 

7·30.-Patients take temperature while in bed. 
7·45--Physician goes round. 
9.-Breakfast. 
:ro.-Breathing and singing exercises. 
:ro.:r5.-Graduated exercises. 
II: to :r2.3o.-Morning walk. 
1:2.30 to 1:.30.-Silence hour. 
1.30.-Dinner. 
2.15 to 3·45--Rest after dinner, recreation, games, etc. 
3·45 to 4.-Breathing and singing exercises. 
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4 to 6.-Tea a nd evening walk. 
6 to 7 .-Silence hour. 
7.-Supper. 
7-45 to g.-Recreation. Patient's own time. 
g.-Bedtime. 
g.Jo.-Lights out. . . _ 
From this it will be seen that an ordmary patient lS 

occupied with the daily routine during the whole day, so 
that time does not hang heavily on his hands. This pro­
gramme is slightly altered in the summer, and a lso in 
individual cases, according to temperature, etc. 

(a) Fresh Air. 

Of all the agents used in the sanatorium treatment, fresh 
air comes first ana foremost. The whole of the treatment 
is based upon it. 

An Italian proverb truly says that 'air is more necessary 
than bread.' It is well known that pine trees planted in 
industrial cities wither and die from being choked by the 
carbon. and sulphur products in the air; even in country 
districts if they are thickly planted some of them die from 
sheer want of air and light. These are as necessary for man 
as for the pine trees. In fact, it is impossible to exaggerate 
the importance of fresh air which is one of Nature's benefi-

' cent gifts to m a n. It flushes the body with oxygen, 
, stimulates various physiological activities, increases meta­
; holism and braces up the nervous system. Its effects are 
, enhanced by the action of sunlight which purifies the 
, atmosphere by its actinic rays, and both have a stimulating 
· and vitalizing influence on the organism. The absorption 
of radiant energy of the sun by the body takes place 
vigorous1y in outdoor life. Under the influence of fresh air 
the patients lose their irritability and nervousness; it 
increases their appetite, lessens fever and promotes sleep. 
In fact it is food, m edicine, and more, all combined. 

How can we scientifically explain all the beneficial effects 
of fresh air on the body metabolism? Are they due to its 
Ghemical purity? Are the bad effects of confined atmosphere 
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due to lack of oxygen or an increase of carbon dioxide ? 
Professor Leonard Hill 2 thinks it does not matter if in the 
air we breath there is a little more carbon dioxide and a little 
less oxygen than the normal, that in the worst ventilated 
room there is not one per cent. less oxygen, that there is no 
physiological evidence that organic impurities of respiration 
are toxic, and that discomfort in a closed room is due to heat 
and moisture and not to carbon dioxide. Dr. M.J. Rosenau 8 

also believes that it is the heat stagnation that makes us.feel 
uncomfortable in a badly ventilated room rather than any 
change in the chemical composition of the air. The New 
York Commission on Ventilation, which also agrees with the 
views of the two previous workers, states that when the air 
is allowed to remain stagnant, and there is no interference 
with the elimination of heat from the body, there is disturb­
ance of metabolism, decreased working power, and early 
onset of fatigue. Boycott and Haldane 4 go so far as to say 
that the feeling of warmth of a rather unpleasant kind is due 
to the diminution of the alveolar carbon dioxide. and that the 
rise of C01 tension is associated with a general exhilara­
tion and stimulation produced by cold air. As Professor 
Henderson fi says we have really no adequate scientific 
explanation for the health stimulating properties of fresh air. 
It is difficult to believe that the above theories can 
adequately explain the striking difference one finds in the 
patients when they first arrive. pale, ill. and sickly from 
unhealthy and smoke-laden cities, and after a few weeks' stay 
in the sanatorium, when they are seen with ruddy cheeks and 
glowing health. If there is not a difference of one per cent. 
of oxygen between the inspired and the expired air, and if 
artificial inhalation of oxygen bas no effect on tuberculous 
lungs,• oxygen cannot play a very important part in this 
striking change in the patients, and the lowered vitality 
caused by prolonged confinement in close air cannot be 
entirely due to deficiency of oxygen. With all due defer­
ence to the scientific workers we have above quoted, one 
cannot help asking why a lack of evaporation of beat from 
the body should cause such decreased efficiency and 
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metabolism, and the movement of cool, dry air should give 
tone to the body and increase its metabolism? Evidently 
there is something in the cool, fresh air which is lacking in 
the stagnant, humid conditions of the atmosphere. Can it 
be that fresh air, like fresh vegetables and fresh food, 
contains some vital thing, some vitamine principle which 
defies chemical analysis and which the scientists are not 
aware of? Perhaps the Hindu p_l:!_ilosophers are rigl:lt after 
all when they assert that besides its chemical_ constituents 
the atmospheric air contains a vital universal principle called 
• prana,' through. which life manifests itself, and the fresher 
the air the more it is charged with ' prana.' Perhaps ' prana ' 
is the vitamine principle, and the oxygenation of the blood 
is best secured when oxygen contains this pranic element, 
and in close, vitiated air the oxygen is deprived of this 
element and thus of its life-giving power. This may explain 
why fresh air is so essential to all body activities, and why 
without it, even for a few moments, life ceases to exist. 
Whatever be the explanation, all workers are agreed that the 
open-air treatment is in line with the findings of modern 
science when it explains that fresh air is essential to health 
and well-being of man and in the treatment of consumption. 
Its effects are threefold-physical, physiological, and psycho­
logical. It stimulates the activity of body and mind, it 
lessens irritability, calms the nervous system and promotes 
healthy metabolism, and thus helps in the arrest of 
pulmonary tuberculosis. 

All the efforts of the sanatorium regime are so directed as 
to enable the patient to have a constant supply of fresh air 
day and night. The more thoroughly the patient's life is 
spent out-of-doors, the more satisfactory is the result. The 
patient's life is so arranged in the sanatorium that he spends 
his time in the open air. In the summer he practically lives 
out-of-doors day and night, merely using his chalet for 
dressing and his rest; his meals and amusements, and even 
the Sunday services, are all carried out in the open air. In 
the winter he spends a great part of the day on the veranda, 
and even sleeps out there if the weather is favourable. And 
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open-air life is made as pleasant as possible by games, 
picnics, tea-parties, and walking excursions which are 
organized from time to time. The senior patients spend 
part of their time in open-air camps, and are allowed to go 
out shooting. The chalets are so built as to allow the fresh 
air to flush through every part of the room. They are all 
situated on the ground-floor, and are built two by two, so 
that each of them is open on three sides. A common corri­
dor runs along the back of the chalets, facing north ; and on 
the south side there are two large French windows, extending 
from the floor to the ceiling, and leading to a veranda in 
front, separate for each chalet, and on the same level with 
the bedroom, so that the bed can be wheeled right out. 

(b) Rest. 

Rest further enhances the beneficial effects of fresh air. It 
stops all unnecessary leakage and expenditure, and enables 
the nervous system to get back a healthy control over nutri­
tion and circulation. The modern age has lost the secret of 
restfulness and has succumbed to the evil of restlessness. 
But Nature rests everywhere. In the long dark winter she 
rests from her active labours, and at the same time is 
passively engaged in storing materials for the wants of 
summer. When the curtains of the night are drawn across 
the world, man and all living things seek their rest in sleep 
and quiet, to recuperate the jaded energies spent in the day's 

·activities. And in conditions of disease, when fever racks 
the forehead, and the hot blood pulsates through the veins, 
the child seeks its mother's arms, and the patient his repose 
in bed. Rest and exercise are twin sisters that make up the 
sum-total of life. Only rest is the elder sister that closes 
the weary eyes and soothes life's fret a~d fever; and exercise 
is like the laughing stream, or the skipping deer, that gathers 
strength as it wanders from place to place. Here, in rest, in 
the open air, the physical and psychic elements of man come 
very near each other. As the patient rests and communes 
with Nature, the calm surroundings, the serene :landscape, 
the quiet evening, hush him into silence, and breathe a spirit 



234 PULMONARY TUBERCULOSIS 

of restfulness and peace in his inmost being. In this age of 
bustle and excitement, when restlessness is bred in the very 
bone both by heredity and environment, it is becoming more 
and more necessary that the physician should enjoin rest 
upon the patient to bring about the healing of the lung. 

When a patient first comes into the sanatorium, he is either 
put to bed for a few days or ordered to rest in the open air 
during;;_- gi~at_part of the d_a_y. In all active -case5-with fever, 
a ~a.pid-pulse, loss of appetite -and weight, perfect rest in bed 
is enjoined, all excitement is avoided, visits and talking are 
restricted, and physical and mental rest prescribed. The 
higher the temperature the more the patient rests. And 
rest is enjoined during the whole of his sojourn in the sana­
torium. The junior patients rest more than the seniors, and 
go to bed earlier. As childhood slumbers early and long, so 
the patients require longer hours of rest in sleep. The tem­
perature is a rough guide as to the amount of rest to be pre­
scribed to each patient. Absolute rest in bed often helps to 
bring the temperature down, though in acute disease, where 
the patient has very little resisting power, it may have no 
effect. 

(c) Exercise, etc. 

Exercise forms a very important part of our daily regime. 
It is but right to mention here that the writer has given very 
careful attention to this part of the treatment for many years 
and has developed it into a system since Igo2-long before 
Frimley sanatorium, under Paterson, brought the matter of 
graduated exercise before the profession. Looking over the 
expression of opinion among tuberculosis workers, one finds 
they are divided into two schools-one school believing with 
Dettweiler in absolut~- re~t:aruf th~ -other ~th Walther in 
r~~us e~r~_i:;e. -It is a ~istake to ~a-ggerate the import­
ance of one af- the expense of the other. Each has its 
legitimate place in the scheme of sanatorium treatment. 
Consumptive p~tients require both at the proper time anQ_in 
the proper d~~e. It istruethall:he-tendericj,- of the-OcCident 
is to take advantage of the views of the second school and 
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advocate intensive exercise. Like all good things, both sys­
tems can be abused and can have disastrous results. J. H. 
Pratt,6 who is an advocate of prolonged rest, draws attention 
to the fact that many, if not most, of the sanatorium patients 
at Frimley do five hours of hard work daily before leaving 
the sanatorium, and after returning to work a large number 
of them break down within the first two years, and that this 
may account for the rapid falling off of well and working 
patients from :roo per cent. at the beginning to 62 per cent. 
at the end of one year, and to 50 per cent. at the end of two 
years. From our own experience we would say that five 
hours of hard work daily is rather a laborious exercise for a 
consumptive patient undergoing sanatorium treatment. We 
know of another sanatorium where, no doubt influenced by 
the Frimley example, both male and female patients were 
put to do three to four hours hard' work daily, with the 
result that some of them broke down and had to seek other 
institutions to repair the mischief done by such strenuous 
exercise. On the other hand, intensive rest treatment has 
also its disadvantages. Patients treated with prolonged rest 
after some time get tired and listless, their spirits droop, and 
they are unable to take an interest in life; their appetite 
fails, their muscles get flabby, and their powers of resistance 
are lowered. These symptoms are rather danger signals, 
indicating that prolonged rest is doing them harm. 
The truth is that the treatment by rest and exercise, at 
present developed into a science, should only be undertaken 
by a physician who is well experienced in every phase of the 
disease and the condition and temperament of each patient. 
Nowhere is the skill and ability of the sanatorium physician 
tested so keenly as in the manner in which he regulates the 
amount of rest and exercise requisite to each patient. It 
can be laid down as a general rule that the patient should 
r,:est when he has a tem-perature--the higher the fever, the 
more absolute the rest-and that ~h<:_11 the temperature 
comes down to normal, exercise should be begun. But this 
rule needs s~(lle qualificatTons; and it is only by long experi­
ence that the physician is able to know how to deal with 
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each patient. In some cases,~ there is a great deal of 
fatigue and ~xhaustion~ ~should be prescribed ~~en when 
the temperature is n__Q!!!!_::I,l. In some chronic cases ~little 
exercise acts beneficially, ~-Wh~re a s_!ight temperature 
~nd extent of lesion seem to contra-indicate it. - ---- -

Rationale of Exercise.-JExercise, like rest, has its physio­
logical and psychological effect. It increases the intake of 
oxygen, stimulates the physiological activities of various 
organs which under prolonged rest may become inactive and 
fail to function, determines more blood to diseased parts, and 
creates a healthy reaction which is so necessary in the heal­
ing of the lung. Further, the most striking effects of exercise 
are an increase of force in muscles, of energy, and velocity, 
the removal of fatigue-products, the development of sinews 
and bones which get firmer, tougher, and stronger, and 
greater contractility of muscles, and greater tone and 
conductivity of nerves and will power. Besides, it keeps 
the mind of the patients occupied. The knowledge that 
they are put to do some work cheers and brightens their 
spirits, they think they are on the road to getting well, and 
they feel contented. Thus exercise forms a part of their 
psychic treatment. 

The exercises carried out in our sanatorium come under 
five headings: (I) Walking exercises; (2) graduated exercises; 
(3) breathing exercises; (4) singing exercises; (5) camping, 
tramping, etc. 

(I) Walking Exercises.-\Vhen the patient's temperature 
is normal, or approaches it if it has been high, he commences 
to take walks, beginning f_r_9m half a mile~ gradu_g.lly increas­
ing tQJ!i~ or eight miles a day. If the temperature is normal 
in the morning and rises in the evening, he is allowed a little 
walk in the morning, and rests during the remaining part of 
the day. There is no hard-and-.fast rule applied to all 
patients alike. The physician daily supervises the walk of 
every patient. If the patient has been in the sanatorium for 
some months, and kept in bed more or less all the time 
because the fever has been continuous or inclined to go up in 
the evening, then it becomes a question of choosing one of 
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two evils: absolute rest in bed, causing the patient to get 
dull and tired of monotony, his muscles flabby, the digestion 
poor, and the nights restless; or relaxing the general rule, 
and varying a part of his programme in spite of his fever. 
The latter seems the lesser of the two evils, as we have found 
from experience that some of these patients are better for 
sitting up in bed, or for a little walk in the morning, or a 
small drive, etc.-any change like this tending to break the 
monotony and to add a new interest to life, and help appetite 
and digestion. But as the temperature becomes normal and 
the patient improves, he is slowly and gradually promoted 
till he does the full time of about three hours of walk a day 
-an hour and a half in the morning, an hour in the evening, 
and a short walk before breakfast and after supper-when he 
covers about six to eight miles during that time. 

2. Graduated Manual Exercises.-Walking prepares the 
patient for graduated exercises. \Vhen his temperature and 
pulse are more or less normal and he is otherwise in a satis­
factory condition he is allowed to do some manual work. 
To begin with, he is put on the first grade when he works 
for five or ten minutes in the morning; and as he improves, 
the time is extended to twenty minutes in the second grade, 
thirty minutes in the third grade, and forty minutes or more 
in the fourth grade. 

First grade: 5 to xo minutes.-Weeding in the garden, 
hoeing, raking, and gathering fallen leaves, etc., and if 
weather is unsuitable for outdoor work he chops small sticks 
in the workshop. 

Sec01td grade: :xo to 20 minutes.-Gardening, raking, 
pruning, clearing and making paths in the woods, or 
chopping if the weather is unfavourable. 

Tltird grade: 20 to 30 minutes.-Sawing wood, lawn 
mowing, edging grass, gathering fallen leaves into the 
wheelbarrow, clearing broken ground, levelling paths with 
rakes, etc. 

Fourth grade: 30 to 40 minutes or more.-Sawing and 
planing wood, light carpentering and painting, and wheel­
barrow work, digging, lawn mowing, rolling, etc. 
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The ~<?!k !~ ~ol!~tantly changeg. The secret of graduated 
work is not to let it become monotonous or mechanical, but 
to vary it ac~o;~ll~g t~ th~ weather and the patients' idio­
syncrasies and inclinations, and to treat patients not as 
machines to get a certain amount and certain kind of work 
out of them, but as human beings who take an intelligent 
interest in what they do, and vary their work so that they 
can get the full benefit of all the exercises. 

About the end of the second period of sanatorium life the 
patients have about forty minutes to an hour of manual 
work, and in the convalescent period they are allowed to do 
any congenial work for about two hours which is our time 
limit. This with breathing, singing exercises, etc., we con­
sider quite sufficient to obtain the full physiological benefit 
of labour. Sometimes when the weather is fine the patients 
leave off doing any manual work, but go for a long walk or 
make up a party to go for an excursion, etc. Thus there is no 
set task or rigid discipline in the life of the patient, especially 
as he comes near the end of the second or the beginning of the 
convalescent period. Graduated exercises are, no doubt, an 
important therapeutic measure, and applied intelligently and 
in selected cases would further the arrest of the disease. It 
is not clear how they act beneficially. Paterson's 7 theory 
that they induce auto-inoculation presupposes that auto­
inoculations are caused by the patient's own bacterial 
products getting into the blood stream and causing fever. 
But we have no evidence that fever is caused by bacterial 
products. Biochemistry suggests that symptoms of fever 
are rather due to chemical changes and are not necessarily 
bacterial. Besides, auto-inoculations do not always cause 
constitutional disturbance. Many a patient with active 
disease does not run a temperature, and even hard work 
does not always provoke a fever. Further, the studies of 
Barnes, 8 of the Rhode Island Sanatorium, America, indicate 
that mild.:_febrile auto-inoculations are injurious rather than 
beneficial. He found that the fewer the fever days the better 
the chance of the patient's recovery, and he made the im­
portant.observation that patients who bad occasional auto-
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inoculations relapsed more frequently than those who had 
no periods of fever while under treatment. The more 
reasonable explanation of the benefit of exercise is that it 
brings more fresh blood and increased activity round the 
part affected. This is Nature's way of healing_by hyperremia, 
which need not necessarily be accompanied by fever. As we 
do not know if there is any relation between auto-inocula­
tions and the protective mechanism of the blood, the 
physician should not be tempted to push on exercise with 
the belief that intoxication phenomena will be followed by 
immunizing responses as Paterson believes. On the whole, 
the danger of over-exertion may be said to be greater than 
that of excessive rest. 

3· Breathing Exercises.-After walking and graduated 
labour come the various breathing and singing exercises. 
By this time we assume that the patient is in about the 
middle of the second period, his temperature is normal, and 
the disease is more or less quiescent. These respiratory 
exercises, so far as the sanatorium is concerned, have for 
their object not so much the development of the muscles of 
the body as the ~opmei!L<:>f co_rrect breathing and ex_Ral!:" 
sion of the chest ; therefore ordinary calisthenics, Swedish 
drill, and athleti~ exercises with dumb-bells or Indian clubs, 
etc., as practised in schools or in gymnasia, ba ve no place 
in our sanatorium. Ours are medical exercises, carried out 
under the supervision of the physician, according to the 
condition of the patient, who is forbidden to take part in 
any of them if the temperature is high, if be has any active 
disease, or his health is in any way considered unsatisfactory. 
\Vhile our main object is to improve the expansion of the 
lungs, the whole body derives benefit by increased oxidation 
and circulation, and improved well-being. 

Preliminaries.-The patient, in the open air, stands erect, 
his legs and thighs pressed together and rigid, the hands 
down, with the palms against the ·legs, the shoulders thrown 
back, the chin slightly up, and the lips closed. 

No. I Exercise.-{a) The patient, as he slowly extends the 
arms to a horizontal position, takes a deep inspiration, 
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retains the breath at this. position for two or three seconds, 
then brings the arms down to the sides, expiring the air at 
the same time through the nostrils. The breathing-in should 
correspond to the extension of the arms, and breathing-out 
when the arms are brought to the sides. This is repeated 
six times, with an interval of three or four seconds between 
each repetition. 

(b) The same as above,· but the heels are raised with the 
extension of the arms and inspiration, and are brought down 
during expiration. 

No. 2 Exercise.-(a) With the preliminaries of the first 
exercise, the arms are raised over the head during inspiration 
till the palms of the hands meet, the patient expanding the 
chest and taking in deep breath all the time ; and after a 
second or two, the palms turned outwards, the arms are 
slowly brought down to the sides during expiration. This 
is repeated six times. , 

(b) Here, while the arms are coming down and the patient 
is slowly exhaling, he bends forward, presses the elbows 
to the sides, and squeezes the sides of the chest and 
the diaphragm against the lungs. This is repeated six 
times. 

No. 3 E:xercise.-(a) The head erect, the heels together, 
the arms flexed, the palms of the hands pressed to the sides, 
the fingers pointing inwards, the arms are swung forwards 
as far as they will go, as in the act of swimming, the patient 
breathing deeply through the nose, and then the arms are 
brought to the sides during expiration. 

(b) A bigger sweep of movement is given by bringing one 
of the legs forward, and, while bending the body forwards, 
the arms are stretched, as in the act of swimming, and the 
exercise finished as in the first part of the exercise. This is 
repeated three times. Then the other leg is brought forward, 
and the exercise repeated another three times. 

No. 4 Exe1·cise.-Deep breath ill~ This is one of the 
commonest exercises :£~a~tised_ by_ the ~ncient. Yogis, who 
believed that correct breathing tended to prevent disease 
and lengthen life. Although this exercise is divided into 
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FIG. 18 . -I'H\" ~I<."AL EXERCISE>-. 
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three parts, bringing into play first the lower part of the 
lung and the diaphragm, then the middle, then the upper 
part of the lung, it is one long, continuous breathing, which 
expands the whole, from the bottom to the top of the chest 
cavity. The patient, sitting or standing erect, breathes 
through the nose, and, without any jerk, inhales steadily...._ 
first filling the lower part of the lung, pushing forward the 
front walls of the abdomen ; then he fills the middle part, 
pushing out th.e lower ribs; then the upper part of the lung, 
lifting the chest and upper ribs; and at the end of inhalation 
he throws the head back, elevates the shoulders, and raises 
the collar-bones, and at the same time draws in the abdomen 
a little, which helps to fill the apices. Then the patient 
retains the breath for a few seconds, and exhales slowly from 
above downwards. \,Vhen all the air is expired, he relaxes 
the chest .. nd abdomen, to begin the whole exercise over 
again. This exercise can be practised during the silence 
hour, or any other part of the day.9 

The first three exe s takes about ten to fifteen minutes 
twice a day. They not performed if there is any indica-
tion of fever or any ac.1ve signs of disease. When a patient's 
temperature is normal and the disease is quiescent, he begins 
with the first, and gradually goes on to the second, and then 
to the third exercise. If he comes under treatment in the 
early stage, he is rapidly promoted to all of them. Deep 
breathing is practised for ten minutes twice a day during 
the convalescent p.eriod. The patient begins by taking three 
to four deep breaths a minute for two or three minutes the 
first day, and increases a minute every day till he reaches 
the ten minutes. 

\,Ve find that these various exercises, properly performed, 
while they teach the patient the art of correct breathing, 
expand the chest, develop the muscles of the trunk, dilate 
the air-vesicles and increase the lung capacity, and, by the 
simultaneous contraction of antagonistic muscles, produce 
symmetry of body, correcting any small deformity or abnor­
mality, so prevalent among consumptive patients. Physio­
logically, they quicken the respiratory functions, accelerate 

16 
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the flow of blood, stimulate the hepatic secretion, regulate a 
healthy metabolism, and improve the general health. 

Deep breathing does more. The respiratory movements 
have a very important effect on the circulation of the blood.l0 

During deep inspiration the thoracic pressure is diminished 
and abdominal pressure is increased, the blood from the 
abdominal cavity and the brain flows into the thorax, the 
lungs distend, the bloodvessels get enlarged, causing a state 
of hyperremia, the lymph flow in the thoracic.duct is acceler­
ated, a greater quantity of oxygen is absorbed, and a greater 
quantity of carbon dioxide is given off than during ordinary 
breathing, bringing about a more rapid gaseous exchange 
both in the lungs and in the blood. During deep expiration 
the thoracic pressure increases and abdominal pressure 
decreases, the abdominal muscles contract in all directions 
and press upon the nerves and upon the bloodvessels of the 
liver, the spleen, the pancreas, stomach, and intestines, and 
the blood that is drawn into the thorax during deep in­
spiration flows back again with great speed.11 Thus, deep 
breathing quickens the circulation, stimulates the functions 
of all the thoracic and digestive organs, and invigorates the 
tissues and strengthens the whole body. 

4· Singing Exercises.-These also form an important part 
of deep breathing and share all its advantages. They invoke 
correct nasal breathing, maintain a better expansion of the 
chest and a freer passage of air to remot~ parts of the lung, 
such as the apices-which are liable to become tuberculous 
owing to their comparative inactivity-and determine a more 
efficient supply of blood to these parts, and thus indirectly 
improve the local and general health. 

(a) The patients sing ~ ah ' to the first six notes up the 
scale, beginning from lhe middle c, and then down, taking 
as long a breath as possible with every note. 

(b) Then they go on to sing' ah' to the first four notes up 
the scale at one breath, and down the scale at another 
breath. The four are gradually increased to six and then to 
eight notes up the scale at one breath, and down at another 
breath. 
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(c) After this, the four notes of the chimes are sung at 
one breath, then eight notes at one breath. 

(d) Then they learn to sing simple musical pieces on $ ah,' 
the whole of the singing taking about ten to twelve minutes, 
morning and evening. 

Barth, 12 of Roslin, has made a thorough study of the 
effects of singing on the action of the lungs and heart, on 
the vocal apparatus, the development of the chest, in meta­
bolis:m, and in the activity of the digestive organs, and has 
come to the conclusion that singing is one of the exercis~_s 
most conducive to health. 

The breathing exercises, if correctly performed, not only 
improve the thoracic movement of the chest, but also 
increase the diaphragmatic breathing. 

I quite agree with Dr. Halls Dally 18 that the measurement 
of the chest expansion is no index of thoracic respiratory 
capacity or pulmonary mobility. The movement of the 
pulmonary apices is more influenced, and freer access of air 
is better secured by the costal or diaphragmatic than the 
thoracic breathing. Too much stress has been laid hitherto 
on the chest expansion, and very little upon the up-and-down 
movement of the lung. The diaphragm plays a very im­
portant part in respiration, and its limited movement very 
often indicates early disease of the lung. Hence it is 
essential that the diaphragmatic breathing should be 
specially developed in pulmonary tuberculosis as soon as 
the disease is in a quiescent state. As the patient improves, 
the free movement of the· diaphragm is more or less restored 
by the breathing exercises. 

Ever since manual labour was introduced in this sana­
torium as part of the treatment a decided improvement 
has been noticeable. During an experience of more than 
eighteen years we have had no untoward result except in 
two instances, when the temperature rose after the exercise 
and continued for some days after, which showed that the 
patients had over-exerted themselves (see Fig. Ig). 

The temperature, as in the case of rest, is a rough guide 
to the physician as to the amount of exercise he should pre-
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scribe. I do not think that a rise of temperature to 99° F., 
or even to 99·4" F., is necessarily ~ C()ntra-in<Jica~()~_!9 
work.--- On the other hand, I am of opiniori that a small rise 
is often a sign of a healthy reaction, and an indication that 
Nature is working to bring about an arrest of the disease. 
Symptoms of fatigue, headache, high temperature and pulse 
after exercise are an indication that the patient should cut 
short the duration and character of his labour. In chronic 
cas'es with a persistent temperature we often find it advan­
tageous to let the patient go for a short walk after breakfast 
and rest the whole of the day. In this way-a little exercise 
in the morning and plenty of rest afterwards-we were able 
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FIG. 19.-SHOWS THE EFFECT OF MANUAL EXERCISE ON THE 
TEMPERATURE OF A SENIOR PATIENT (P. 243). 

to bring down the temperature in many cases. Each patient 
requires individual attention and treatment. 

5· Camping, Tramping, etc.-By the time the patients 
reach the convalescent period they instinctively desire a 
wider scope and greater activity to give exercise to their 
returning health. Therefore we saw the necessity of intro­
ducing a system of tramping tours during the last stage of 
the patients' stay in the sanatorium as a means of giving 
a final touch to the cure of their disease. And the result has 
been eminently satisfactory. By taking the patients to 
• fresh fields and pastures new,' a new interest has been 
created which gave fresh stimulus to the healing energies to 
bring about the final arrest of the disease. 
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FIG. 21.-PATIENT PLANING AND CARPENTERING. 

To fac~ page 244 . 



FIG. 22.-J>ATIENTS CAMPING OUT. 
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By the time the patients begin their extended walks and 
tours, .we assume they have passed the preliminary stages of 
sanatorium treatment and gone through all the graduated 
exercises one by one; their temperature has become normal, 
and their cough and expectoration have nearly if not alto­
gether ceased, and their resisting powers are greatly improved. 
It is then safe to introduce them . to the programme in this 
fifth division. Some senior patients are allowed to shoot. 
The patient, with a gun in his hand, tramps many miles in 
search of game. The writer is convinced that long, steady 
walking, without feeling fatigue, especially walking with an 
object in view, is one of the most healthy exercises for a con­
sumptive patient ; it stimulates all his bodily functions and 
he comes back in a healthy glow. On other occasions the 
senior patients are allowed to camp out on some part of the 
estate, cook their own breakfast, and come down to the sana­
torium for other ·meals. The camp life is extended. to 
tramping tours. Judicious tramping is one of the im­
portant me'ans in the hands of the sanatorium physician 
for the restoration of a diseased lung. As a preliminary to 
long tramping, patients go for half a day excursion, preferably 
in the afternoon. They leave the sanatorium about two 
o'clock in the afternoon and do not return till six, which is 
their rest hour before supper. Thus they do about five to six 
miles in the course of their walk, visiting any place of 
interest that lies within that area. These afternoon excur­
sions are gradually extended to embrace the whole of the 
day, when, with arrangements to have luncheon and tea on 
the road, the patients go further afield, and after a tramp of 
ten to twelve miles return in the evening in time for the 
rest hour. 

It is very necessary that the sanatorium physician or some 
one responsible should take charge of the walking tours, for 
the programme of the day might require cutting short or 
lengthening, according to the weather or other circum­
stances ; a halt might be found advantageous to visit a 
neighbouring place of interest. In the next stage, the 
patients are allowed to go for two or three days• excursion 
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when they walk about ten to twelve miles a day, sleep the 
night in a wayside inn and resume their journey the next 
morning, and after walking another ten or twelve miles a day 
return by train to the sanatorium. 

Lastly, tramping leads to caravan tours, the development 
of which at the sanatorium was unfortunately cut short by 
the great war, but which we hope to put into operation at 
the very first opportunity. The idea is that patients on 
these tours go still further afield, and after tramping for 
three or four days in the open country and living a simple 
life, return to the sanatorium. 

What a change this tramping life would bring to the 
town-bred patient. The rosy flush of the early dawn, the 
morning chant of the birds, the sunlit fields and meadows 
fill him with new delights; while the afterglow of the sunset, 
the hush of the twilight, the radiance of the starlit sky calm 
his mind and still his soul into quietness and peace. And as 
he lies down to rest he nestles close to the bosom of mother 
Nature and lets her wrap him in dreamless sleep. 

These walking tours have a great therapeutic effect on the 
body: they bring every muscle into play, promote deep 
breathing, increase the circulation of the blood, stimulate 
the healthy activity of every organ of the body, and help in 
the final arrest of the disease. We can speak from experi­
ence that tramping tours in the country under open-air 
conditions, and carefully conducted and supervised by the 
physician, offer an unlimited scope of usefulness in the sana­
torium regime of pulmonary tuberculosis. In fact, every one 
of the exercises briefly sketched here, which are carried out 
in our sanatorium, plays a definite part in enabling the 
patient to work out his salvation with the help and guidance 
of the sanatorium physician. 
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CHAPTER XVI 

DIET IN THE TREATMENT OF TUBERCULOSIS 

' Hear this of me ! there is a food which brings 
Force, substance, strength, and health, and joy to live, 
Being well-seasoned, cordial, comforting, 
The " Soothfast" meat. And there be foods which bring 
Aches and unrests, and burning blood, and grief, 
Being too biting, beating, salt, and sharp, 
And therefore craved by too strong appetite.' 

SIR. EDWIN ARNOLD : The Song Celestial­
M ahabharatha. 

TUBERCULOSIS, as we have already seen, is chiefly asso~j~t~_<! 
'witb..d.i~o~dered nutrition and disturbed ~clabolis_~. The 
digestiv(:! _ 9rgar1s ~are~_ the first to suffer_ from_ dyilizgg_lif.e.. 
These two considerations give very much importance to the 
study of diet in consumption. Our ideas of the nutritive 
value of food have undergone considerable revision, if not 
revolution, in recent times. The researches of biochemistry 
have shifted our attention. from the invisible microbes to 
invisible vitamines found in food. We no longer calculate 
the importance of food from its nitrogenous or its caloric 
value,. which was insisted upon· by the old physiologists. 
Chemical analysis does not always indicate the dietetic 
value of food. The old universal estimation of I20 grammes 
of protein as the basis for the dietary of a working man is 
not accepted at the present day. Chittenden regards Voit's 
standard of even IOO grammes as fixed too high, and reduces 
the quantity by half, to 6o grammes, while Professor Cohn­
heim, Caspari, and Loewy argue that a fully grown-up man 
requires at least 8o grammes.1 The efficacy of the protein 
supply cannot be reckoned even by its amount, since proteins 
of the same quantity differ in their quality, their nutritive 
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value, and their power of digestibility. As a matter of fact, 
the food supply of an animal may contain protein and 
energy in sufficient amount and yet may fail altogether to 
support it.2 Also, it has been proved by most careful 
experiments with young animals that a given weight of 
protein (casein) of milk will produce more flesh than the 
same weight of protein of grain, peas, or other vegetable 
product.8 Dr. Hindhede' considers that Voit is erroneous 
with regard to his theories of protein requirements in man's 
dietary, and has shown from his experiments in human 
beings at his laboratory at Copenhagen that man can 
perform heavy work and remain in good health, even gain 
in weight, on a diet of potatoes and bread with the addition 
of fat, provided that the bread is made of good wholemeal 
and the potatoes are not peeled before cooking, and thus 
deprived of their potassium and vitamine content. His 
experiments on Europeans seem to corroborate what we 
find in the East, where Indians, the Chinese, and the 
Japanese labourers do a hard day's work ·on brown and 
unpolished rice and vegetables. So that it is time we 
recognized that the nutritive value of food cannot be esti­
mated by its composition or its energy value as taught by 
the older physiologists. In theory the value of food may be 
calculated in grammes and calories, but in everyday experi­
ence it depends, among other factors, upon-

:r. The physical and vitamine properties of the foodstuffs. 
2. The digestive capacity and the mental attitude of the 

individual. 
Mention has already been made (see Chapter VIII.) of 

a series of biological experiments made on foodstuffs with a 
view to finding out their digestive and nutritive values. 
Among many interesting observations made as the result of 
these experiments, the following can be cited here: The r 
chemical analysis of foodstuffs differed according as they 
were fresh or stale, green or dry, when they were tested or 
taken into the stomach. Fruit, sun-ripened on the tree, 
proved to be more assimilable than when it was artificially ! 
ripened, after being picked in a green condition. Also, fruit 
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is more easily digested when eaten fresh in the morning on 
an empty stomach than when cooked and eaten with sugar, 
and with or without other foods. Fish cooked after being 
recently caught was digested in from three-quarters to one 
and a half hours, giving a good percentage of phospho­
proteid, phosphorus, and traces of salts of sodium, barium, 
lithium, magnesium, etc., but no appreciable quantities of 
purin. Raw dead fish diminished in phosphorus and 
essential salts in proportion to the time elapsed from 
cessation of life to the time of testing. Twelve hours after 
death no appreciable quantity of phosphorus remained, and 
twenty-four hours after no traces could be found, but the 
quantity of purin formed increased in proportion. Freshly­
drawn milk, when taken on an empty stomach-i.e., two 
hours after or half an hour before a meal-was easily 
digested when mixed with alkaline saliva. Raw eggs showed 
quick assimilation-the fresher the egg the more rapid the 
digestion and the less the quantity of purin formation. 
Meat in a raw or semi-cooked condition was more quickly 
digested, and gave less purin than when completely cooked 
or stale. Vegetables and bread and other starchy foods 
eaten with the meat did not seem in any way to impede its 
digestion. Meat taken with milk gave the worst results, 
causing retardation of digestion and production of purin. 
Fruit and vegetables when picked fresh retained for a con­
siderable time their essential salts, such as phosphorus, 
iron, magnesium, etc., and certain vital qualities that defy 
analysis, but which altered or totally disappeared when they 
became stale. The mixture of fresh egg and raw milk or of 
cheese, green vegetables and wholemeal bread, gave good 
results, but a combination of milk, bread, and raw fruit or 
cheese and milk, gave unsatisfactory results. Nuts, grains, 
and pulses, when deprived of their germ, ground up and 
exposed to the atmosphere, lost their vitality and the greater 
part of their essential salts, and their starch became incapable 
of assimilation under the action of gastric juices. 

So that one great lesson we gather from these experiments 
is, that the physi~_~l_p~op(!rtie~ of foodstuffs play a ~e 
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important part in the process of metabolism than their 
actual chemical properties-the fresher the food the more 
easy and rapid the digestion, and the more nutritive its 
value-because fresh and alive foods retain their electric 
potential which ensures their full enzyme and vitamine 
content and rapid digestion and absorption. On the other 
hand, stale and boiled foods, canned and frozen foods, are 
largely deprived of their electrical and enzyme properties 
which render digestion slow and difficult, and open the door 
to many alimentary disorders. If, therefore, health and 
disease processes chiefly depend in the first place upon what 
we eat and drink, the study of the food question, its selection 
and preparation, ought to engage the serious attention of 
both the physician and the patient. By a carefully chosen 
diet we can help Nature to replenish and renovate our bodies 
in the cure of disease. Even toxins and virulent bacilli in 
the system can be rendered harmless by a change of diet 
from meat to one of vegetables, fruit, salads, etc. 

The laws of health are very simple, and can be mastered 
by anyone willing to learn. After fresh air, rest, and exercise, 
the diet of the patient should receive careful attention. All 
foods should be of the best quality, plain and varied, not 
over-stimulating, properly cooked, and daintily served. Meals 
at regular intervals, slow mastication, rest before principal 
meals, a calm mind and cheerful temperament before and 
during eating help to promote digestion and health. 

Following the teaching of the old school, which insisted 
on high protein requirements, the Western nations, no doubt, 
consume a larger amount of food, especially meat, than is 
physiologically necessary or compatible with health. It has 
been proved that diets containing 3,767 calories (overfeeding) 
did not give so good a result as the diet containing 2,928 
calories. 6 Inefficiency and disease can be brought about 
both by poverty and plenty, by overeating and underfeeding. 
1\lany digestive disorders arise from the incompatibility of 
food taken. Meat taken with strong tea or with a large• 
quantity of milk, or meat with starchy foods or with fruit, 
milk and sugar, etc., are all combinations which in course of 
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time create digestive trouble especially in the dyspeptic. 
The vegetarians have done good service in calling attention 
to the importance of fresh green food in the everyday 
dietary. Salads,. fruit, an~ _yeg~~bl~!;_ are necessary for the 
body, because tliey ___ c.i:_fl!_ain _ -~~ti-tg~ll!§__ as Knaggs 6 calls 
them. Fresh fruit, green foods, and salad vegetables have a 
cooling and cleansing effect on the system, besides supplying 
the natural alkaline salts for the blood and for neutralizing 
the acids formed during digestion. While fres_h fruit and 
vegetables are rich in potassium salts, sodium salts are 
c1i~fly found- i.11~anima:I Jgods:- PQtat~es should be co~ked 
with _ the skins as the Irish do, as peeling removes most 
v~l~able ingredients, such as potassium, found immediately 
under the skin ; 30 per cent. of salts and mineral matter are 
extracted and lost when vegetables are boiled and only 
Io per cent. when they are steamed; hence they should be_ 
steame<l ~n_d_ stewed in a casserole or c~vered earthen vessel 
so popular in France, a';.d th~ boi_~.a.ter, if any, should be 
saved for making soups and sauces. A good proportion of 
uncooked foods is rich- in-ph(;sf;horus which supplies the 
nerves to build up their lecithin, while the process of 
cooking, and indigestion associated with putrefaction or 
fermentation tend to convert the organic phosphorus into 
inorganic salts which cannot be assimilated by the system. 7 

The baker's bread is of poor quality compared to the home~ 
made article (made from finely ground wholemeal), because 
the flour from which it is made is deprived of the germ 
and outer layers of the wheat grain which contain fat, 
organic phosphorus, mineral matter, enzymes, and amino 
acids, which are essential to dige!'jtion and health. Margarine 
made of vegetable fats is a poor substitute for butter, and is 
largely, if not wholly, deprived of the vitamine fat soluble A, 
which is most abundant in butter and cod-liver oil. There~ 
fore the use of margarine in a sanatorium ought to be con­
demned. T3a and coffee have practical_ly_n9 food value and 
are useful only for their, ~avo~ring ~n~ stimulating properties. 
It is reckoned that a cupful of Indian tea of ordinary strength 
infused for five minutes contains about I grain of theine or 
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caffeine and twice or three times as much tannic acid, which 
is apt to interfere with the conversion of starch into sugar 
by the saliva and with the digestion of meat in the stomach. 
China tea is poorer in tannic acid and less apt to cause 
acidity, and, therefore, should be preferred to Indian tea. 
Cheap sugar and.tea, as the British }.fedical Journal 8 says, 
have done disservice!os>!!!-Peopk. No wonder that the diet 
of theTowerclas~ which is chiefly made up of white bread, 
strong tea, margarine, and canned meat, is not only of poor 
nutritive value, but leads in the long run to gastric disorders. 
malnutrition, and disease like tuberculosis. Fruit is one of 
the best stimulants of the saliva, and prevents oral acidity 
and dental caries. Fresh and juicy fruits and salads keep 
the blood cool, the digestive tract clean, and the body whole­
some. Cheese has a high value as a tissue-repairing and 
body-building food, and in combination with bread and 
butter and salad makes a perfect meal. 

Diet in Pulmonary Tuberculosis.-When the sanatorium 
treatment was first inaugurated in England, some twenty-five 
years ago, the treatment of consumption was understood to 
consist mainly of fresh air and hyperalimentation. The 
medical profession then was so much impres5ed with the 
• Nordrach system • of feeding that the patients were 
commonly advised to eat as much food, take as much butter, 
and drink as much milk as they could, and the sanatorium 
patients were also stuffed with platefuls of meat and pints 
of milk. The consequence of this indiscriminate feeding 
was that when the patients did get well they became 
chronic sufferers from dyspepsia and other gastric derange­
ments. Now years of practical experience have taught us to 
use more discretion and discrimination in the diet of tuber­
culous patients, with better and more satisfactory results. 
Generally speaking, consumptive patients in the early and 
curable stage do not require more food than others. \Vhen there 
is a great deal of emaciation, patients should be encouraged 
to eat more. If they cannot, the condition of the stomach 
should be looked into and any error rectified. As a rule the 
open-air treatment, together with the regular life led in the 
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sanatorium, creates a healthy appetite, which requires no 
compulsion or encouragement. It is impossible to formulate 
a standard diet suitable to all tuberculous patients, as they 
differ in age, sex, temperament, height and weight, in the 
condition of their disease, in their digestive capacity, etc. 

During the first part of the patient's life in the sanatorium 
the change of air and environment and rest give him a good 
appetite. In the middle part of his stay, various exercises, 
such as walking, breathing, and graduated labour, together 
with the regular hours of rest, keep up his powers of digestion, 
while during the remainder of his stay various means, such as 
walking, tramping, and camping, induce a natural appetite if 
it shows any signs of slackening. For instance, there are 
three senior patients who have been camping out in the 
sanatorium grounds for the last three or four weeks. Though 
they had hitherto kept up their weight more or less, their 
appetite somewhat began to faiJ; but as soon as they took to 
camping (which means sleeping in the camp, cooking their 
own breakfast, etc.), they began to improve in appearance, 
in appetite and weight, one patient gaining three pounds in 
one week. So that the great secret of dieting sanatorium 
patients lies in using every natural means to create a healthy 
appetite and, if possible, seeking no artificial aids in the way 
of medicine or patent or concentrated foods. 

I believe in the three-meal system. Dr. Walther, of parent 
N ordrach, showed his wisdom in not allowing more than three 
meals a day. The stomach is the greatest friend of the con­
sumptive, and the physician, like a wise general, prepares for 
future eventualities and does not put too much strain on it, 
but reserves all its energy and economizes all its resources for 
the coming campaign. · Hence the gastric organs should 
have four hours' rest between meals and, generally speaking, 
no food should be given between breakfast, dinner, and supper. 
A cup of tea (with just one thin piece of bread and butter) at 
four in the afternoon cannot be considered a meal ; it rather 
helps to carry on the digestion of the midday lunch ; only it 
should not be converted into a regular meal by the addition 
of pastry, cakes, jam, etc. The more rest given to the di-
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gestive organs, the better and more efficiently will they serve 
the patient. In fact, I believe that the ~~osis of p-qlmonary 
tuberculosis depends t~~g!ea!_~~tent upon the efficieng 
o~~tomach. ~f i_t fails for good, not all the artificial and 
concentrated foods will save the patient's life. Overfeeding 
is both unscientific allirrii]ur1ous. It is a great mistake to 
force patients to eat more than they are able. The disgusting 
habit of making a patient eat again after he had been sick is 
no better than the practice of the Cresars, who had recourse 
to the vomitarium before they took another meal, and is, 
happily, dying out. '\Vhile the physician· should keep a 
watchful eye over those who take more food and those who 
take less than they need, in the majority of cases he should be 
guided both by his own judgment and by the patient's appetite. 
The nearer the normal health of the patient the more safely 
his appetite can be taken as a guide. Forced feeding is not 
necessary in the early stages of the disease, and is not of much 
use in the late stages when the stomach is too enfeebled to 
digest any food. It is founded on an erroneous idea that 
the more food taken into the stomach the more it nourishes 
the system. The public are apt to forget that not the quantity 
of food taken, but the efficiency of the gastric organs to 
digest and assimilate, is the real criterion to go by. Con­
tinuous high feeding has been a fruitful source of trouble in 
the lives of the patients both in the sanatorium and after. 
The gain of weight does not always indicate that the disease 
is conquered. In some fat patients tuberculosis runs an acute 
course. In the early sanatorium days the cure of consumption 
went more by weight than by its quality, and sanatorium 
physicians were eager to turn out as many fat and corpulent 
patients as possible. But now, thanks to common sense, 
more rational ideas prevail in regard to diet, though the old 
notion of stuffing has not yet died out. The stuffing system 
is a product from the Continent, where also the physicians 
have seen its evil effects and are warning the profession against 
it. Professor Labbe,9 physician to the Paris hospitals, 
mentions cases of dyspepsia, gastro-enteritis, hepatic con­
gestion, albuminuria, and prolonged fever as resulting from 
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hyperalimentation. Or. Mousseaux10 reports several cases of 
tuberculosis, • in which, after improvement had followed a 
course of high feeding, the patients were obliged to go to 
Contrexeville in consequence of attacks of renal colic, with 
the expulsion of gravel or calculi.' Professor Robin,11 in 
a patient who took large quantities of raw meat, eggs, and 
ham, found an increase in the excretion of uric acid amount­
ing to 40 grains a day, followed by pyelitis, the inflammation 
of the urinary tract only ceasing when overfeeding was dis­
continued. In my own experience excessive feeding induces 
dyspepsia, hremoptysis, dilatation of the stomach, and gastro­
intestinal disturbances. I have a patient who, as soon as he 
is put on the ordinary full diet (which is more than he is 
used to at home), gets an attack of hremoptysis which ceases 
as long as he is kept on a low diet, only to return again when 
he indulges in his appetite. Shakespeare shows a profound 
knowledge of human nature when he makes his characters say : 

'I am a great eater of beef, and I believe that does harm to my wit,>t2 

and 
' And with our surfeiting and wanton hours 

Have brought ourselves into a biXning fever, 
And we must bleed for it.'13 

Contrary to the ordinary experience I find that excessive 
meat diet feeds the disease, induces intestinal auto-intoxica­
tion, keeps up the temperature, and retards the arrest of 
tuberculosis. Experiments of Dr. Palier14 of New York and 
others have shown that putrefactive and fermentative pro­
ducts of flesh foods render the intestinal saprophytic 
organisms poisonous and virulent. Appendicitis is prac­
tically unknown in countries where vegetarian dietary is 
the rule. 

Sabourin, 15 the director of the sanatorium at Durtol, asserts 
that nearly all expectorations of blood are of a dietetic 
origin, and adds: 'To-day, fortunately, the eyes of the 
doctors are being opened to the disasters resulting on the 
overfeeding of the tuberculous, but the unadvised public still 
give way, automatically, by mental contagion, to this habit.' 
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Guinard, 16 the distinguished director of the sanatorium at 
Bligny, expressed his protest at the Tuberculosis Congress 
in xgos, as follows : 

'Feeding up, submission to an abundant and varied 
dietary, that is the simple formula we accept and so often 
impose upon the tuberculous. It is a false and dangerous 
formula, let me hasten to say, for the patients, blinded by 
their anxiety to obtain the maximum of nourishment, make 
extraordinary efforts to consume food; one sees them, in 
addition to vegetables, meat, and the usual dishes, gulping 
down raw' eggs, raw meat, milk, meat extracts, and so on. 
Only one thing is forgotten-the stomach, condemned to a 
task sometimes far beyond its strength.' 

A furred tongue, a bad taste in the mouth, constipation, 
headache, with slight pyrexia and sleeplessness, are symptoms 
that the patient is having more to eat than he can digest, 
and his diet should be cut short. 

Especially patients with weak digestion should not be 
overfed. If after a few days' trial ordinary meals produce 
fulness and discomfort, the food should be cut short and the 
stomach given rest. If still the powers of digestion fail, the 
liquids should be lessened in quantity or cut off altogether 
during meals, making the food as dry as possible, only 
allowing a little milk after meals and making the patient 
rest on the bed before and after a meal. If dyspepsia or 
anorexia still continues, it is a good plan to try two meals a 
day. If the stomach is deranged, is it not common sense to 
give it less work? Here comes the rationale of fasting now 
and then. So thoroughly did the Brahmins and other 
ancients believe in giving physiological rest that they 
exalted the fast into a religious observance so that it could 
be enjoined and made binding upon the people. I have 
found qver and over again that patients who cannot eat are 
all the better for abstaining from food now and then, as their 
appetite returns after a while and they are able to relish 
their food after the fast. In fact, fasting is a leaf taken from 
Nature's book. If a horse or a dog is ill it -will-not eat, and 
m~~- is -the only irrational creature that violates Nature's 

17 
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laws and works the stomach when it is feeble and out of 
sorts, requiring care and consideration. 

The following is the ordinary diet at the sanatorium: 

Breakfast, 9 a.m. 

Porridge and milk, egg and bacon or ham, fish, ox tongue, 
toast, bread and butter, tea or coffee, marmalade, and jam. 

Dinner, I.30 p.m. 

Soup (to which peas, beans, lentils, vermicelli or barle_y 
·are added) or entree, fish, meat or poultry, potatoes and 
vegetables, salad, suet puddings, boiled fruit pudding, stewed 
fruit and cream or custard, cheese and biscuits, bread and 
butter, fruit and coffee. Milk, 8 to I6 ounces. 

Tea, 4 p.m. 

Tea and piece of bread and butter or a piece of cake. 

Supper, 7 p.m. 

Fish, meat, vegetables, milk puddings, stewed fruit, bread 
and butter salad. Milk, 8 to I6 ounces. 

Even this quantity of food with one course of meat three 
times a day may be found excessive to some patients, when 
a smaller quantity is given and fish or eggs substituted for 
supper. We never gave margarine to our patients all 
through the late war when they had butter in restricted 
quantities, but now it is given ad lib. 

The European and Indian vegetarians are treated with 
excellent results by the following diet : 

Porridge, eggs, fish {those who can take it), cheese, 
potatoes, fresh vegetables, peas, lentils, beans, salads, 
tomatoes, suet and milk puddings, custard, stewed fruit and 
cream, bread and butter, fresh fruit, wholemeal and other 
kinds of biscuits, jam, marmalade, tea or coffee. 

Or the more strict vegetarians do well under: 
Porridge, cheese, fresh vegetables, potatoes, peas, lentils, 

beans, salads, tomatoes, puddings of all kinds, eggs, custard, 
wholemeal bread and nut butter, honey, ja~, marmalade, 

) 
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fresh and stewed fruit, nuts of all kinds, milk or cocoa. So 
that meat is really not necessary in the treatment of consump­
tion, as I have seen Europeans, Indians, and Arabs get cured 
of tuberculosis on vegetarian and fruit diet. I myself have 
treated strict vegetarians-Europeans and Indians-with 
excellent results. One English lady patient always got ill 
with indigestion when put on meat diet, and as soon as all 
red meat was stopped and fresh vegetables were substituted 
she not only lost all symptoms of dyspepsia, but got a 
healthier colour on her cheeks. Believe me, man is more 
than meat, and it is not so much the meat or the vegetarian 
or fruit dietary as the person behind the food that gives its 
value and good result. 

The secret of successful diet depends more upon attention 
to economy in diet than by giving way to extravagance. 
But in one set of cases an exception must be made to the 
general rule that there should be no forced feeding. Cases 
do happen, more often in women than in men, who· have 
more or less normal powers of digestion, as seen by a clean 
tongue, etc., but who are very small eaters and have habitu­
ally persuaded themselves that they cannot eat much solid 
food, and so have got into a weak, neurotic condition. Some 
of these cases suffer also from nausea and sickness even after 
taking milk. But through the gentle but firm pressure on 
the part of the physician and the nurse they take to sana­
torium diet, their sickness disappears, they put on weight, 
and are all the better both physically and mentally. Only 
in such cases of perverted appetites is a little compulsion 
justifiable and can be used with advantage. 

I have not much faith in beef teas, concentrated essences, 
in cases of chronic dyspepsia or anorexia. Meat wines are 
only a subtle way of introducing drink to patients, and some 
of them, especially women patients, have been ruined 
physically and morally to my knowledge in this way. We 
do nQLalways advocate.malt or.co4::li_v(!r_Qil to aid digestion, 
b~rt--depend more upon milk, hutt~._;m_d_creafl}_to fatten 
patientsn.;_t~rally_lf_they-;~e below normal weight. 

Patients taking ordinary diet do not require three pints of 
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milk as advocated by some sanatoria. Large quantities of 
milk, poured into the stomach are apt to interfere with gastric 
digestion. When patients first come into the sanatorium 
they are allowed two glasses (each glass holds 8 oun~es) ~ 
day, which is increased to four; and a glass of milk IS 

substituted in the place of tea if the patient is emaciated. 
As patients improve, the quantity is gradually reduced to 
two or one a day. w_e do .n<>!--?t~~gi~~--t~I~~ as we used 
to do in the old san-atorium days, as we find our ..P~ti€:!11ts_ 
thrive better on fresh milk. I am convinced that milk-to 
be nourishing and digestive should not be_ boile~ but given 
in its raw, fresh state. 

Fresh milk has distinct bactericidal properties. It may 
be, as Matthews17 says, cooking destroys some vitamines in 
the milk. Some patients with weak digestion do not digest 
milk very well. It produces in them acid fermentation, 
dilatation of the stomach, and other dyspeptic troubles. In 
these cases it is better given on an empty stomach between 
meals. The digestive value of milk di.ffers in different 
persons, and in the way it is taken. From our own experi­
ments we found that f~esh ~milk taken o~n-~mpty_stQ.IQa,G-h, 
or about two and a half hours after a meal, i~ett~!'~ c:J.j~§t~d 
than when taken with other foods (we know that this is 
quite contrary to what Atwater 18 found), and this is proved 
true in our everyday experience. Milk, when soured or 
fermented or in the form of junket, is-~'(;re e;.~ily-t~krated 
than when it is given pure. The curds of milk is a common 
food from_time immemorial in India and other Eastern 
countries. Sir James Barr19 s~ys, that on account of the 
enormous amount of lime contained in milk, he has con­
demned the too free use of it except for babes and sucklings. 

Sound digestion includes sound teeth and proper masti­
cation. It is surprising what a large number of patients 
who enter sanatoria have decayed teeth. Very often the 
patient's temperature and dyspepsia are aggravated by the 
septic condition of the mouth, if not entirely due to it. The 
condition of the teeth should be looked into, if possible, 
before a patient seeks sanatorium treatment. 
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The nutritive value of foodstuffs depends also upon the 
physical and mental condition of the patient. The individual 
who takes his food with pleasure will assimilate it easily, 
even to the extent of nullifying any noxious qualities of the 
foodstuffs themselves; whereas he who has repulsion for his 
food will digest it under the most unfavourable conditions, 
and distil toxin from the most nourishing foods. This will 
explain why of two patients eating the same quantity of 
food, and living under the same environment, one will gain 
and the other lose. The gain of weight is not in proportion 
to the quantity of food taken. Nor is it always an index to 
the patient's improvement in the condition of his lungs. I 
have seen active mischief continue in fat patients, and arrest 
of disease take place in those with slender frames. It is 
surprising how little women patients eat as compared with 
men and still gain weight. 

As a rule we find that the weight curve of the patients is 
the lowest in the spring and late winter months and highest 
in summer and early winter months. This experience is 
somewhat similar to what Strandgaard 20 found in Danish 
Sanatoria, and to the results in M undsley Sanatorium, 
England. Our patients lose most in March and April, from 
which time the weight curve rises till October, with a slight 
fall in September. From November the curve goes down 
slowly, and reaches its lowest in March and April, when 
it rises again. 

The mental and emotional condition of a patient exerts a 
marked influence upon his digestion. A well-spread table 
decorated with flowers, etc., attractively served food, 
cheerful companionship, all have a psychic influence which 
helps to give appetite and to cause easy digestion. On the 
other hand, food eaten without relish, a badly served meal, 
depressing environment, trouble and worry, would take away 
the appetite and check the flow of alimentary juices which 
would lower the nutritive value of most nourishing foods. 

The maxim 'laugh and grow fat' is scientifically true. A 
patient with a placid temperament gets more nourishment 
out of a smaller quantity of food than one with a restless 
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and irritable frame of mind. Behind food lie the powers of 
digestion and assimilation, and behind these again the con­
dition of the mind. Worry and anxiety, mental strain and 
stress, interfere with the physiological functions of the 
stomach and healthy metabolism. The common saying 
that a person cannot eat when he is in love has a profound 
truth behind it. A patient filled with a calm satisfaction 
and peace of mind does not want much to eat. 

It is perhaps because women are more spiritually minded 
that they eat less in proportion to men. The more a people 
are materially inclined the more their physical wants may 
require satisfaction. That man does not live by bread alone 
is borne out by scientific facts. 

Nature laughs at our scientific calculations, our food 
values in grammes and calories, and brings from her hidden 
stores materials wherewith to feed her children. Therefore 
the sanatorium physician, in arranging the diet of the 
patients under his care, should take into consideration their 
mental condition and temperament, their habits of life and 
idiosyncrasies. Only by discretion and individual attention, 
by neither underfeeding nor overfeeding them, by coaxing 
the thin to eat more and persuading the obese to eat less, 
and above all by placing them in a happy and cheerful frame 
of mind, can he successfully wage war against tuberculosis. 
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CHAPTER XVII 

THE TREATMENT BY DRUGS AND CONTINUOUS 
INHALATION 

Treatment by Drugs.-Since the open-air movement came 
into existence drugs have taken a secondary place in the 
treatment of phthisis. They are not of ~mu~e in the 
arrest of the disease, as n,o specific remedy has been found 
to kill tubercle bacilli and their toxins-.- And any remedies 
like creasote, guaiacol, etc., given by the mouth, in sufficiently 
large doses to be effectual, are apt to cause digestive disturb­
ance, and are therefore better given in the form of !!IJ:talation. 
J. Moczulsky 1 found th;t tincture of strophanthus was more 
potent in heart disease when given in the form of inhalation 
then when given either by the mouth or intravenous injection. 
Diet and hygienic treatment have so modified and relieved 
symptoms such as fever, night sweats, insomnia, indigestion, 
etc., that drugs are not often wanted in these cases. Any 
attempt to -~~_ng _ do'Y~ th~ te1n:pen~tu~e in consumption ~ 
a~tipyretics _is futile, as the effect is only temporary and 
may do more harm than good; besides, as we have seen, 
fever in the early stages is more physiological than patho­
logical, and forms part of the healing process. Sanatorium 
feeding demands that patients should have their bowels 
attended to. We find it a good thing_ to give --~t _-t_egul<I:r 
1n!~rvals_ acalomel pill f9lloweZCby a saline in the morning. 
Patients are 'Yeek]y __ p~int-e<!-.yith liniment of ~qdi~, which 
is very ~~nef~cial i_n_ enla.rg~s} _g].a!l~s,_ pleurisy, patches of con­
gestion, exudation, etc. To correct -indigestion and as a 
st_9)1!~£h.i_£JQr:t_i~ the following formula is found useful: 
' 
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Acid. nit. hydrochlor. dil. 
Acid. phos. dil. • .. 
Tinct. nuc. vom. • .. 
Tinct. card. co. 
Syrup. aurantii ... 
Inf. gentian co. • •. 

5ii. 
5i. 
3i. 
5iii. 
5vi. 
ad :5vi. 

A tablespoonful three times a day in water between meals. 

to which dilute hydrobromic acid can be added with benefit 
in cases of neurasthenia and allied nervous conditions. In 
cases of poor digestion and malassimilation Carnricl25 
secrotogen and kinazyme are sometimes found efficacious. 
The administration of syrup of hypophosphites -or glycero­
phosphates supplies any deficiency-of lime, iron, or manga­
~~se in the system. <;~al_"~fiirn-can also be-gf;en wl.th~~iew 
to calcification and fibrosis of the lungs. Cod-liver oil 
which is rich in vitamine fat soluble A may be--~e~~s~acy 
~ some cases of emaciation, though cream and butter are 
Ill_~~~ n_atu!~! foodsand-a-re-m""Oree-asily digested. The ni~ 
or i~ritable cough can be reliev.~d _!>_z_srl!~lL<!o..!iC:~~~ coc!~in~ 
or heroin. A commencing cold can often be cut short by an 
alkaline mixture and the use of our mask. One of the 
secrets of treating pulmonary tuberculosis is to give the 
gastric organs as much rest as possible from constant 
drugging and frequent feeding, so that they may effectually 
carry out their work of digestion and assimilation. 

Continuous Inhalation.-Of late years there has been a 
steady attempt to introduce continuous inhalation in the 
treatment of pulmonary tuberculosis. At the very outset 
it should be borne in mind that no single remedy can lay 
claim ·to cure all cases of phthisis, which presents many 
types and many features. Nature has brought about an 
arrest of the disease in thousands of instances without the 
help or knowledge of man. In our campaign against con­
sumption we have chiefly followed the ABC treatment­
aero-therapeutics or sanatorium treatment, various breathing 
exercises, and continuous inhalation. Fresh air and food 
improve the general condition and nutrition. Though they 
are sufficient to bring about an improvement in early cases 
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they may not succeed in all. The sanatorium physician 
has found out that a consumptive must slowly work out his 
salvation by work and exercise. Hence the introduction of 
graduated labour as part of the daily programme in a well­
conducted sanatorium. But we had to go a step farther, as 
fresh air and food, rest and exercise, have not always given 
the best results. Those who had gone into rapture over 
graduated labour had to admit that it cannot be used in 
every case, and that it has sometimes failed to arrest the 
disease. So further attempts have been made to supply 
this deficiency by medicinal and other treatment, such as 
drugs, injections, artificial pneumothorax, and continuous 
inhalation. Injections, as we have seen, have noJ been ~ 
~uccess ; artifi~iafPneumothorax can ()nly be used in a very 
limited number of cases, and is not necessary in incipient 
cases. Inhalation is one of the best forms of using many 
volatile and aro~afrC"drug~inih7tr~a:im~t of consumption. 

Inhalation Treatment from Ancient Times.-The inhala­
tion treatment has had a long and chequered career. It 
dates back from ancient history. The idea that volatile 
substances inhaled into the lung have a beneficial effect on 
consumption is as old as the ancient Greeks. Physicians in 
ancient Rome sent consumptive patients to the pine forests 
of Libya.2 Even before the time of Jlippocrates it can be 
shown that tile g~riil-lh~l__ an~j!J.haJ~ treatment were 
dimly a_~!ic~ted by the Indians. S1J,§_ruta, the father of 
Hindu surgery,---advised that incense made of aromatics 
should be kept burning in a room while the operation was 
being performed, evidently with a view to purifying the air 
of noxious substances, in the same way as Lister and his 
followers attempted to disinfect the air in contact with the 
wound by carbolic sprays. We read in the ancient works 
of Charaka, the Hindu physician of classic fame, that 
different--spices, gum resins, and fragrant wood, were ground 
into powder and made into a paste and smeared over thin 
tubes or sticks and lighted, and the smoke was inhaled in 
diseases of throat and chest. Even to the present day the 
Hindus burn these fragrant sticks in their sick rooms and 
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in their temples. Galen praised the efficacy of sulphur, 
and advised his patients to go and live near Vesuvius so 
that they could breathe the air charged with the fumes of 
sulphur. As early as x664 inhalation was employed by 
Bennett in the treatment of pulmonary tuberculosis. 
Laennec (1810), the inventor of the stethoscope, in his great 
work, Auscultation }.Udiate et des Maladies des Poumons et du 
Cceur, makes mention of the inhalation of vapours from 
aromatic plants, balsams, myrrh, sulphur, etc., in the 
treatment of chest affections. Schneider and Valz 3 con­
structed the first nebulizer in 182g, and in x847 Auphan 4 

applied pulverization and nebulization in the treatment of 
chronic disease of the respiratory tract. About the same 
year Salles-Girons6 established an· inhalatorium at Pierre­
fonds, and for the first time the question was raised and was 
demonstrated of the possibility of reaching the lungs by 
these methods. In 1877 Sir William Roberts 6 claimed 
good results in phthisical cases from the antiseptic inhala­
tion by means of 'respirator-inhaler' which covered the 
mouth only. Dr. Coghill 7 also employed a similar apparatus 
in which he used a solution of tincture iodine, carbolic acid, 
creasote, thymol, and rectified spirit. About 1878 Robert 
Lee 8 began making experiments on antiseptic vapour by 
using a jet of steam that came off from a mixture of phenol 
and water. In x882 Dr. Burney Yeo9 advocated a simple 
oro-nasal inhaler made of perforated zinc, and advised a 
mixture of creasote, carbolic acid, eucalyptus or turpentine, 
with equal parts of spirits of chloroform. Hassall,l0 in his 
treatise published in 1885, threw doubt on the efficacy of 
oro-nasal inhalers, and stated that the only effective method 
was to place the patient in a closed room filled with volatile 
antiseptics which the patient could draw into his lungs 
during the ordinary process of breathing. But Dr. '\Villiam 
Fox,11 supporting Dr. Yeo, pointed out that inhalations of 
creasote, thymol, iodoform, iodine or terebene, tend to 
diminish cough and expectoration, and brought marked 
improvement even in very advanced stages of consumption. 
In 1895 Lardner Green and '\Villiam Murrell 12 in England, 
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and Dr. Cervello13 in Palermo, Italy, recommended formalin 
inhalations in catarrhal and tuberculous infection of the 
lungs, and reported their beneficial effect in several cases at 
the Tuberculosis Congress held in London in zgoi. In 
1.905 Dr. David Lees 14 began using continuous inhalation, 
and has since published results of many successful cases 
treated by this method. In rgo8 Dr. Beverley Robinson,t5 

of New York, described cases he treated with inhalation of 
creasote, alcohol, and chloroform; also Dr. Ruata of Perugia, 
Italy, wrote enthusiastically about inhalation in the treat­
ment of consumption. The Maggatorium establishments 
for consumption first opened in Igi.r in. Bradford, for the 
inhalation of ammonia, were based on the same idea as that 

1 of the ancient Indian physicians who advocated that con­
, sumptive patients should sleep with the goats and inhale 
the ammonia given off from their urinary excretions. It is 
also noteworthy that after so many centuries the treatment 
by g_;:t!"J.i~ should be revived in the form of allyl sulphide by 
Dr. Minchin and others. In I9I5 Dr. Bertram Waters 16 

employed, in the treatment of pulmonary disease, the vapour 
of ozonide of pinene, which was known as early as 1865. 

_Dr. A. Gregor1'l and Dr. Shuffiebotham,18 in their report 
to the Medical Research Committee, point out that in gas­
works the inhalation of sulphuretted hydrogen and chlorine 
seem to immunize the workers against influenza. Dr. Gregor, 
working in conjunction with Dr. Benjamin Moore,19 found 
that both sulphuretted hydrogen and nitrogen peroxide had a 
marked effect in inhibiting the post-nasal microbial growth. 
Tweddell 20 also found that S02 inhalations were beneficial 
in tuberculosis of the lungs and larynx. 

If space permitted we could cite the names of many more 
workers who have testified to the efficacy of the inhalation 
treatment. ~After fighting the old prejudices against inhala­
tion treatment for many years, it is pleasant to the writer to 
see this method steadily gaining its way to the front in the 
trea,tment of consumption. While a student of Burney Yeo 
he was so impressed with his lectures on inhalation in 
phthisis, at King's College Hospital, that he took up the 
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inhalation treatment in I.Sgs, and more seriously and system­
atically since z8g5 in conjunction with sanatorium treatment, 
and ever since he has been more and more perfecting the 
inhalation methods, and using them with greater success and 
enthusiasm. 

Cultural Experiments on Antiseptics.-In :r8gg the 
writer, in the course of some experiments on the antiseptic 
value of formalin, made the following observations, which 
were reported at the Tuberculosis Congress, London, I90I: 

I. Linen strips dipped in broth cultures of staphylo­
coccus pyogenes aureus, and exposed in a sealed room 
with a capacity of 2,ooo cubic feet to the vapour gener­
ated from twenty paraform tablets, showed no growth 
after six hours. 

2. Half to I per cent. formalin solution killed a pure 
culture of staphylococcus pyogenes aureus, bacillus 
anthracis, bacterium coli communis, bacillus typhosus, 
within thirty minutes to an hour ; and ever since we 
found formaldehyde to be most efficient and reliable in 
the disinfection of rooms in"'"""Ol.irsanatoria. --

In 1915 some experiments were conducted at the laboratory 
of the Sanitas Company to ascertain the germicidal properties 
of the various inhalants used in our mask. Air was drawn 
(see Fig. 24) by means of a water pump through a flask con­
taining A, B, C, and D inhalants, then through a U-tube 
containing strips of filter paper, moistened with a broth 
culture of bacilli typhosus, which exhibit about the same 
resistance as tubercle bacilli. The result was : 

Formula A B. typhosus was killed in 45 minutes. .. B .. .. " 15 " 
" 

c ,. .. " 30 •• 
" 

D •• " 
., 20 .. 

It is true that experimental results obtained outside the body 
cannot be the same as those obtained within the body. 
Clinical experience has shown that antiseptics have no 
specific action on tubercle bacilli within the body cells and 
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fluids, so that the beneficial action of inhalation treatment 
must be explained in other ways. Before proceeding with 
any such explanation, a word or two must be said about the 
nature of the drugs employed in our inhaler, which come 
under three groups-The Formalin, the Iodine, and the 
Pine group. 

Formalin is a strong germicide, and is equal in efficiency 
to corrosive sublimate. It is highly volatile, and possesses 
a great penetrath;~wer into tissue cells, and destroys the 
microbes causing fermentative changes. Iodine has been 
used in medicine from remote times, and its usefulness has 
steadily increased, especially during and since the great 
war. It possesses remarkable stim!:ll~t_!ng power on the 
secretion of the e!!<:lokrixte gland~. It is secreted by the 
thyroid gland, and is therefore a normal constituent of the 
blood. It is found deficient in phthisis, and is given in large 
doses by the mmitlilii:-tlie-hcrpe to supply this deficiency in 
the blood. Bowdreau21 says that it has a curative action in 
tuberculosis. Administered in the form of vapour it is more 
likely to be absorbed than when given through the mouth. 
The healthful and invigorating properties of the Pine group 
(which includes pine, eucalyptus, turpentine, terebene, 
creasote, balsams, etc.), due to their volatile exudations, have 
been recognized in diseases of the lungs and throat. The 
physicians of ancient Rome believed that terebinthinate 
exhalations from the standing pines exerted a most beneficial 
influence in pulmonary affections.22 In America, parties are 
often formed to camp out in the pine forests for a time, and 
in the pine districts of Scandinavia, the first thing the 
inhabitants and lumber workers turn to in their illness is the 
friendly pine exudations.23 -Many of the principal Sanatoria 
in the world are situated amidst the pine groves, the essential 
oils of whic9,. undergo oxidation in the presence of atmos­
pheric moist~re forming peroxide of hydrogen and oxypinene 
(Kingzett), or ozonide of pinene (Blomen and \Vaters). 
In using by inhalation the aromatic vapours of pine, spruce, 
and balsam trees, we are using Nature's disinfectors, and 
closely following her methods of healing. 
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How Inhalation is used in our Sanatorium.-We use two 
methods in the sanatorium : The lamp method-where 
formaldehyde is vaporized in a methylated spirit-lamp, 
containing a hot-water boiler, the inhalation being taken in 
patients' own chalets or rooms with closed doors and windows 
half an hour at a time. Thus the chalets form a sort of 
inhalatorium improvised for the time being, which carries 
out Hassall's idea of impregnating the air of a closed 
chamber with volatile antiseptics, so that the patient 
using the room could not avoid drawing the vapour into 
his lungs during the ordinary process of breathing. The 
continuous method-for which we have devised an inhaler 
after the pattern of Dr. Yeo and Dr. Ruata, which combines 
all the advantages without their disadvantages. l.t is not 
enough to make use of antiseptic drugs for inhalation 
purposes, but they must be more or less volatile, and be 
easily taken into the lungs in the form of vapour with the 
inspired air. The efficiency of the treatment lies in propor­
tion to the degree of diffusibility of the antiseptic mixture 
used. We use three groups of solutions-formaldehyde, 
iodine, and pine group. Of all the antiseptic solutions 
formaldehyde_stands ftrst. as it is not only a strong germicide, 
but is highly volatile, and possesses great penetrating power 
into tissue cells. It is first introduced to the patient in the 
A mixture, which is a mild combination, containing only 2i per 
cent. in strength, and made pleasant with the addition of 
menthol, pine, and chlorofo~m. B is a stronger inhalant, 
containing 5 per ~nt. of formaldehyde with menthol and 
pine, and the whole dissolved in chloroform and alcohol. 
In this way I have given formaldehyde in hundreds of cases, 
and even to young people, without any difficulty. It 
possesses the property of hardening the mucous membrane of 
the nose and air passages ; hence the patients do. not feel any 
inconvenience after a few days. After B, the p~tients go on 
to C. Band C and D are our standard mixtures, containing 
guaiacol, pumiline pine, and terebene. q_t1aiacol is much more 
easily absorbed and is less irritating than creasote. \Vhere, 
ina very few cases, formaldehyde is not tolerated, or where 
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pulmonary tuberculosis is complicated with affections of the 
nose and' throat, C and D solutions are tried from the begin­
ning. The advantage of having more than one solution is 
this: the monotony of using the same mixture over and over 
again has a wearying effect upon the mind, whereas a con­
stant change of inhalants keeps up fresh interest in the treat­
ment till success is achieved. Besides, all the solutions in 
succession give the patient the advantage of trying many 
antiseptic drugs in the course of the treatment. Both the 
inhaler and the mixtures are manufactured by Messrs. Oppen­
heimer, Son and Co., Ltd., London. 

The mode of procedure is as follows: \Vhen a patient 
first comes to the sanatorium he is sent to bed and kept 
there if he shows any signs of a rise of temperature. He 
has the inhaler for two hours the first day, four hours the 
second, six hours the third, and eight hours the fourth and 
the following days. In this way he is gradually prepared to 
use the inhaler a great part of the day as well as the night. 
Patients keep on the inhaler while they are walking, resting, 
reading, or playing games, etc. ·In fact, they are encouraged 
to keep on the mask at every opportunity from the time they 
wake up in the morning till late at night, and even during 
the night. And as they improve and show signs of arrest of 
the disease the hours are gradually reduced to six, four, and 
two hours a day. The following are the formulre of the 
various solutions : 

A. Formaldehyde 2t per cent. 
Chloroform ... 5j. 
Menthol gr. x. 
OJ. pin] pumilin. lll.x. 
Spt. vin. rect. ad :5j. 

B. Formaldehyde 5 per cent. 
Guaiacol 5j. 
Chloroform ... 5ij • 
Menthol gr. xv. 
01. pini pumilin. lllxv. 
Spt. vin. rect. ad ~j. 



c. 

D. 
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Guaiacol 
Terebene 
Menthol 
01. pini pumilin. 
Chloroform ... 
Spt. vin . .-ect. 

Guaiacol -
Tinct. iodine 
Terebene 
01. pini pumilin. 
Chloroform .•• 

... 

5ij. 
5j. 

• 

gr. XV. 

lllxv. 
5ij . 
ad 3j. 

5ij. 
5j. 
5j. 
lllxv. 
5ij. 

Spt. vin. rect. ad 5j. 
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N.B.-About 10 drops to be sprinkled on the inhaler every half to 
one hour. 

One or two words of caution are here necessary for carry­
ing out the treatment effectually. See to the purity and 
fresh quality of the drugs used. As formalin contains more 
than 50 per cent. of water, formaldehyde is conyeyed into 
the inhalants in the form of gas to make them more volatile. 
Hence the solutions A and B, if not all, are better obtained 
from the manufacturers who have taken special pains to 
ensure the purity and excellence of the inhalants. Keep the : 
mixtures in brown stoppered drop bottles, as they are very i 
volatile. Change the lint in the mask as often as necessary; · 
it is better to have two inhalers for day and night use; the 
inhalers must be worn at least eight hours a day or more for 
the first few weeks. It is absolutely necessary for the 
patient to live, as it were, with his mask, and make it his 
friend and constant companion. The secret of success of 
the inhalation treatment very largely depends upon carrying 
it out continuously and perseveringly. 

Mode of Action.-Here again one is compelled to remind 
the reader that the bacterial action has been exaggerated at 
the exfense of the physiological and chemical action of the 
drugs used in inhalation treatment. Very likely antiseptics 
make their way into the pulmonary alveoli if the inhaler is 
used for a sufficient length of time. Also it is quite possible 
that the action of pathogenic organisms in the nasal, throat, 
and mucous passages is inhibited by the volatile vapours of 

IS 
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drugs, as Dr: Gregor and others have shown. But we know 
that antiseptic treatment has not been a success in pulmonary 
tuberculosis. The administration of iodine in many forms, 
the injection of formalin with a view to destroying specific 
organisms within the tissues, have not brought satisfactory 
results. We believe that the beneficial results-sometimes 
very startling results-of continuous· inhalation are more due 
to the physiological, chemical, and other action of the drugs 
than to their germicidal properties. The great majority of 
inhalants act as,a stimulant on the morbid mucous membrane, 
c~using. ~ healthy flow of blood, hyperremia, increased secre­
tion, liquefaction, and destruction of pathological tissues, 
which are either destroyed or absorbed by phagocytic action. 
These stimulating, expectorant, and absorbent properties 
bring about a healthy action of the affected mucous mem­
brane which is clinically seen in the allaying of cough and 
diminishing of expectoration. Iodine has a further stimu­
lating action on the thyroid gland, and through it on other 
endocrine organs, which favours increased metabolism and 
general nutrition. Since phthisis is associated with dimin­
ished secretion of the thyroid, the therapeutic value of iodine 
can be explained when administered in the form of inhalation. 
Mechanically, the wearing of the mask in silence for many 
hours creates a restful atmosphere. Patients are obliged to 
keep quiet, and this restful effect is best seen in laryngeal 
tuberculosis. Besides, the rest from talking keeps the 
patient from coughing, which gives Nature breathing time 
to go on with her beneficial work 'in the diseased areas. 

More important still, the. wearing of the inhaler causes an 
impediment to inspiration, and provokes a certain amount of 
increased negative pressure in the thorax which causes an 
increased determination of blood to the lungs. as in the 
congestive method of Bier. This hyperremia, brought on by 
inspiration against resistance. resembles the action of the 
rarefied air of high altitudes, and results in the increase in 
the number of red corpuscles and hremoglobin percentage in 
the blood. Experiments are in progress to ascertain how 
far this increased red corpuscular count is due to the mask 
or to the altitude and other effects of sanatorium treatment. 
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Also this increased respiratory resistance induces the costal 
type of respiration, widening the chest, and strengthening 
and developing the respiratory muscles. So that we are 
certain that the curative action of the mask, especially in 
chronic pulmonary disease, is in some measure due to 
hyperremia and to the enlarged capacity of the upper part of 
the lungs-parts most prone to tuberculosis-caused by this 
mechanical resistance. 

Lastly, the psychic effects of the mask are real and great. 
The inhaler keeps the patient's time occupied and his mind 
from dwelling too much on his disease. He feels that 
something tangible is being done for his case, and that be 
is doing something himself to get well, and this constant 
suggestion is further helped by the experience of benefit in 
himself and in others which still more inspires confid;ence 
and hopefulness in the treatment, and gives determination 
to use the mask continuously. 

So that we believe that the physiological, chemical, 
mechanical, and psychic effects of the inhaler far outweigh 
any benefit derived from the germicidal action of the 
drugs employed. We know from our own experience in 
hundreds of cases, that inhalations diminish cough and 
expectoration, reduce temperature, and help in bringing 
about the arrest of the disease. Many years of dose obser­
vation have convinced us that continuous inhalation has 
rendered us great assistance in fighting consumption, so 
much so that it has become a daily part of the sanatorium 
treatment. 

In conclusion, continuous inhalation is simple and easy 
in its application, can be used at all times, incurs no risk 
(it is best not to use the mask during an attack of hremoptysis), 
and can be carried out at home with advantage if a sanatorium 
is not available. It affords the patient protection against 
strong winds and dust when he takes his walking exercise. 
It can be used in bronchitis, asthma and bronchiectasis, 
a case of which was successfully treated in 1:908, and reported 
in the British Afedical Journal (September 23, Ign). The use 1 
of the inhalant is almost a specific in infectious colds and \ 
catarrh of the nose, head, and throat, and prevents them \ 



PULMONARY TUBERCULOSIS 

from spreading downwards or starting fresh mischief in the 
lungs. So it has many uses and an extended scope of 
usefulness in phthisis and many other affections waiting for 
the physician to give it a fair trial, and see that his patients 
use it continuously and perseveringly. 
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CHAPTER XVIII 

PSYCHO-THERAPY IN PULMONARY 
TUBERCULOSIS 
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• Just as you ought not to attempt to cure the eyes without the head, or 
the head without the eyes, so neither ought you to attempt to cure the 
body without the soul!-PLATO. 

• In medicine the spiritual is never wholly divested of the material, and 
the material is never wholly withdrawn from the influence of the spirit.'­
SIR CLIFFORD ALLBUTT. • 

WE have so far considered the treatment of pulmonary 
tuberculosis from the physical standpoint ; but man is more 
than body-he has also mind and soul, which can exert their 
influence over the body in the cure of disease. Only an 
insignificant part of man is visible and tangible, while the 
most important part remains invisible and is in touch with 
the unseen forces beyond. As Dr. Hadfield 1 says: 'The 
limits of possibility in our daily lives are defined less by 
the body than by the mind, and the resources of power are 
psychic rather than physical in cha~cter.' - This is why 
physical methods alone are not sufficient to bring about 
healing/~ and the physician is often baffled by the limitation 
of his healing powers. It is too late in the day to ignore the 
operations of the psychic and the spiritual world. \Vhen in 
zgzo the British. }.f edical Journal opened its columns to the 
discussion of • Medicine and Miracles,' and invited eminent 
medical men to relate their experience, modern medicine 
entered a new era, and psycho-therapy received its official 
recognition. The employment of psycho-therapy during and 
since the Great War in functional disorders such as neuras­
thenia, shell shock, etc., brought the study of psychology 
still more prominently before the profession. 

Psycho-Therapy from Ancient Times.-The practice of 
healing by suggestion and faith dates back from the remote 
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ages: The temples of the East, of Babylon and Egypt, of 
Greece and :Rome, were centres of healing, where the followers 
of JEsculapius and Serapis, of Isis and Mithra, brought their 
sick humanity to be cured of their gods. After the Apostles 
the gift of healing remained in' the Christian Church for 
three centuries.8 Origen,4 writing in the third century, 
declares that the Christians of his day performed many cures. 
When Christianity supplanted the ancient religions, many 
of the pagan temples were converted into Christian churches, 
and cures of the same kind continued to be worked in them 
in the name of the saint who took the place of the ancient 
god." Among the thronging pilgrims to Mecca, to the sacred 
rivers and temples of India, to the shrine of Buddha, to the 
grotto of Lourdes and to a hundred other places in the 
Catholic Church, some return with restored health as a 
reward of their faith. Touching for the King•s Evil did no 
doubt effect many cures-the royal touch, accompanied by 
kind words, having brought a stimulating effect and a healthy 
reaction in the body.6 Many religious founders and leaders, 
from Mohammed to George Fox the Quaker and John Wesley, 
have exercised the power of curing the sick.7 In the 
medical world long ago Galen 8 said that he worked the 
most cures in those who most had faith. Paracelsus,9 

centuries after, wrote: 'Faith produces miracles, and whether 
the object of your faith be real or false, you will nevertheless 
obtain the same effect.' Burton, in his A nato my of 
Melancholy, says that 'an Empirick oftimes, and a silly 
Chirurgeon, doth more strange cures than a rational 
Physician.' In our own times, Osler 10 reiterated this truth 
when he writes : ' It is from faith which buoys up the spirit, 
sets the blood flowing more freely, and the nerves playing 
their part without disturbance, that a large part of all cures 
arises.' So the history of faith healing from the beginning 
of recorded times has been mixed up with relics and amulets, 
holy grottos and pilgrimages, magnetism and mesmerism, 
theosophy and occultism, Christian science and Emmanuel­
ism, hypnotism and psycho-analysis-all of wh:ich have cast 
a mystic spell upon the subconscious mind which ·more or 
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less brought energizing power to the body and renewed 
health. 

Even now, if our eyes are open and our minds are free 
from prejudice, we can see ' miracles ' being performed every 
day-tumours of long standing disappear, cancer cured 
mysteriously, and consumption healed of its own accord. 
Sir Henry Butlin 11 states that • there are individuals who 
spontaneously get rid of tumours that are authenticated 
cancers. Many such cases are on record.' And he quotes 
a case from his own practice of a patient suffering from 
epithelioma of the lower lip which he operated three times, 
when the lip and glands were removed, most of the soft 
structures cut away, first the contents of the anterior and 
afterwards of the posterior triangle of the neck were cleared 
out, and the wound was closed without any hope of saving 
the life of the patient. The disease progressed, and further 
operation was found impossible; but in three months the 
patient began to improve, the induration gradually cleared 
up until not a trace of the disease could be felt, and the 
patient was in perfect health at the time Sir Henry was 
writing-i.e., five years after the operation. If we can 
understand the psychology of power and faith, we shall 
know the psychology of spontaneous cures, and, for that 
matter, of any cures. And every physician can speak from 
personal experience of patients who lay at the point of death 
with no hope of recovery, but who, nevertheless, to his 
surprise, got well completely. Indeed, in every bottle of 
medicine, every box of pills, every tuberculin injection, and 
every kind word of cheer and hope to the patient, the 
physician is unwittingly employing the power of suggestion 
for the cure and arrest of disease, just as the priest finds that 
colour and music, candles and incense, have a suggestive 
effect on the worshippers. 

It is rather unreasonable to say that things which pass 
our comprehension are contraventions of the laws of Nature 
and therefore cannot be true. What we cannot understand 
or fathom may happen every day. It may seem a miracle 
to a child when he can speak to his father some hundred 
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miles away, but to the telephone operator it is everyday 
experience. Every vital process in the body is in reality a 
miracle. ' \Ve are ever in the holy place,' ever close to the 
borderland of mystery, and the physician is often uncon­
sciously engaged in taking his patients to the pool of Bethesda 
and making them w~ole. 

The recent development of experimental psychology has 
shown that there are matters that lie outside the sphere of 
physiology and pathology, outside what can be seen under 
the microscope and in the laboratory. At the present day it 
must be acknowledged that there exist powers and functions 
of the human mind which transcend anything that could be 
explained upon a materialistic basis.12 There are bodily ills 
which cannot be cured by pills and potions and which yield 

r to suggestive treatment. We medical men have' not the 
1 monopoly of the cure of all disease. Many a case gets well 
by means outside the influence of official therapeutics. Man 
being a triune being, the physical, the psychological, and the 
spiritual parts, as representing the body, the mind, and the 
spirit, are inextricably bound up with one another in disease 
and its treatment. 

How can Psychic Phenomena be Explained?-It is not 
the province of this volume to enter into this subject. We 
can only refer to the question briefly by way of introduc­
tion to the treatment of pulmonary tuberculosis. Here we 
are dealing with an intangible subject, and therefore all 
explanation must necessarily be vague and suggestive rather 
than definite and explicit. The modern study of psychology 
shows that man's real self lies underground like the roots of 
a tree, as William James nearly twenty years ago spoke of 
man's 'whole system of underground life,' which controls all 
the visible phenomena of life and its functions. The real or 
invisible self is described as being composed of the mind and 
spirit. The mind of man consists of: (a) the subconscious 
or diffused, or unconscious mind, (b) the conscious or cir­
cumscribed and reasoning mind, which has the power of 
resisting suggestion; (c) and between the subconscious and 
the conscious .mind is the intermediate region of partial con-
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sciousness, as Canon Barnes describes it, where experience 
exists • half remembered and half forgot.' The subconscious 
mind with which we are here chiefly concerned is the seat of 
instinctive emotions, feelings, and impulses, is at all times 
alive and receptive to suggestions and thought forces from 
without, and is en rapport with subconscious minds and their 
radiations from the outside world. It also controls through 
the nervous system the physiological functions of the body, 
such as the circulation, digestion, and assimilation ; the 
glandular activities, the process of repair, etc. The lower 
animals, primitive races, and children in whom the conscious 
mind is not fully awake or developed, are more receptive to 
suggestive impressions than adults and civilized beings. The 
power of suggestion has a far greater influence in the hyp­
notic state than in the waking state, and hence suggestive 
therapeutics is made use of in the cure of many functional 
disorders under hypnosis. The subconscious mind forgets 
nothing; every thought and feeling, every incident and 
experience, is recorded as upon the waxen cylinder of the 
phonograph, and becomes conscious in a sudden stress, as in 
drowning, accident, etc. Streams of thought and suggestion 
are constantly being given and taken by our subconscious 
minds, which exert a physical, mental, and spiritual influence 
upon ourselves and others. 

Deeper than the subconscious mind (or higher, whichever 
way you look at it) is the sphere of the spirit, which is the 
reservoir of higher forces-the very bed-rock of man's exist­
ence, which is en rapport with the Divine energy, the source 
of all energy and life. The mission of religion is to bring a 
conscious communion between the human and the Divine 
Spirit through faith, so that the Divine energy may freely 
flow into man's being. Hence faith healing is carried out by 
many religions, including Christianity. In this sphere also 
reigns personality which looms largely in psychic and faith 
healing. It is personality that gives confidence to the 
operator, begets confidence in the patient, and makes sugges­
tion effective. A weak man with a weak personality has no 
confidence in himself, and cannot create confidence in others, 
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and hence his suggestion fails to have any result. In the 
spirit plane words need not be used to create suggesth·e 
effects. The very atmosphere gets charged with hopeful or 
depressing thoughts, which either strengthen the patient and 
stimulate his vital actions or depress and lower the tone of 
his nervous system, causing a toxic effect on the glands 
and their secretions. In this sphere the power of sight and 
touch also come into operation. The eyes of a strong per­
sonality emit magnetic rays, and the touch discharges elec­
tricity, as at the finger ends of a masseur, bringing a soothing 
and stimulating effect on the patient in a m,anner somewhat 
similar to the effiuve from the static brush. The sphere of 
operations of the mind and spirit cannot be entirely separated, 
but blend in their influence and activity. Only, the work of 
the spirit goes deeper and tou_ches the very centre of life. In 
both, suggestion, confidence, faith, and hope are the media 
by which springs of ehergy are unlocked. It is the free, un­
restrained, easy flow of energies bathing e~ery part of a 
man's being that make for harmonious action, health, and 
well-being. If, on the other hand, there is mental stress, 
fatigue, depression, and suppression of energies which cannot 
find an outlet, but are forced underground as it were, the 
flow of vital force becomes restricted or diverted into abnor­
mal channels, producing morbid complexes, and disease if 
the stress is continued for a length of time. 

Besides suggestion from without, man, through his 
personality, can give auto-suggestion to his own self. The 
stronger the personality the more effective will be the auto­
suggestion which may work for good or evil. If it be one 
of confidence, hope, and cheerfulness, the mind is set at rest, 
and this restful mind gives power to decisive action, bringing 
success, health, and happiness. · As Professor Sully 13 said, 
when we believe in a thing our minds are at rest, and 
we are in a state of readiness to act. But if the auto­
suggestion be one of doubt and fear, the healthy energies 
get repressed, the wrong stimulus opens the door to poisonous 
secretions and toxins which go to swell the ranks of our 
dyspeptics, neurasthenics, and hypochondriacs. It is well 
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known that fear and panic can promote disease, the fear of 
cancer produce cancer, and auto-suggestions of despair cause 
even death. 

So the chain of psychic process runs something like this ; 
The strong personality begets confidence, confidence sug­
gestion, and suggestion confident expectation which opens 
up the deep reservoirs of emotions and feelings which 
strengthen the will, bring confidence and hope, and, operat­
ing upon the nervous system, influence all the bodily activities, 
such as the circulation, digestion, and nutrition. '\Ve cannot 
limit the healing possibilities of suggestion and faith. Their 
sphere of operation is boundless. '\Vhen the Master said: 
• According to thy faith be it unto thee,' He spoke the 
language of modern psychology. It is the psychology of 
faith that heals, and in this sense it is the patient who, in 
the last resort, heals himself. 

Psycho -Therapy and Pulmonary Tuberculosis. -The 
psychological factor enters very largely into pulmonary 
tuberculosis-throughout its etiology, in the course of the 
disease, in the treatment and after-care. We must recognize 
that with the physical ailment the mind of the patient is 
also ill. Only as we lay ourselves out to deal with this 
aching mind by studying the patient's psychological traits, 
his mental disposition, his human characteristics and tend­
encies, can we be successful in helping to arrest the disease. 
While the operation of the conscious mind is somewhat in 
abeyance in his diseased condition, his subconscious mind 
is more receptive to the voice of suggestion. This may be 
a. beneficent provision of Nature to help the patient in the 
restoration of his health, provided the suggestions are healthy 
and hopeful in character. No disease is so open to be readily 
influenced by suggestive treatment as consumption. Abound­
ing hope and optimism are a marked trait of the disease. 
But we do not believe that the physician should take 
advantage of this spirlt of optimism by falsely raising the 
hopes of the patient in advanced disease, or pretending to 
cure him. by harmless injections. Such a procedure would 
only end in disaster and disappointment. But when sug-



PULMONARY TUBERCULOSIS 

gestion is judiciously directed in the course of the treatment 
at the right psychological moment and in as natural a 
manner as possible in moderately advanced cases, it comes 
as a distinct aid to the various physical treatment which we 
have been considering in the foregoing chapters. We shall 
now briefly describe some of the ways in which suggestive 
influences have been of help to our patients. 

(a) Cheerful Environment.-Cheerful surroundings of 
the sanatorium, the healthy looks of the senior patients, 
the presence of those who are able to carry out the full 
sanatorium programme, and of those who have recovered 
and are ready to leave the institution-all these go tu 
create a hopeful impression on the new patient. We do 
not believe that sick people should attend consumptive 
patients, or advanced cases be admitted into the sanatorium. 
These are constant reminders of illness, and a source of de~ 
pressing and morbid thoughts which would unconsciously 
tend to retard the patient's recovery. Healthy thoughts and 
surroundings are essential to create healthy bodies. This is 
why the constant meeting of.happy and healthy faces of the 
attendants, nurses, and physicians brings confidence and 
thoughts of health to the sick during their sojourn in the 
sanatorium. The open-air life, ·the new daily programme, 
the regular hours for walks, the open country, the rest before 
meals, the well-spread table, the .pleasant companionship, 
the fun and laughter of the well patients, subconsciously help 
to impart new life and buoyancy and cheerfulness to the 
new-comer. The calm and quiet surroundings, the rest and 
silence hours, the long hours of sleep, bring a spirit of rest­
fulness to his soul, and create an atmosphere where his jaded 
energies begin to revive and evoke a healthy response in his 
subconscious mind. 

Rest and Silence Hours.-Rest has physical and psychic 
effect upon the body. We have found that the physical 
silence brings remarkable benefit to the patient suffering 
from laryngeal tuberculosis. Here the complete rest to the 
voiC'e helps to bring healing to the throat. In sleep, which 
is ' Nature's soft nurse ' and ' balm of hurt minds/ there is 
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both rest and silence. All the psychic effects of suggestion 
are enhanced in the atmosphere of restful silence; for in 
such a quiet surrounding the subconscious mind comes out 
like the stars in the still night and manifests its stores of 
energy and healing power. Silence hours are part of the 
sanatorium treatment. The fact that the materialistic West 
has insisted· upon the silence hours before the principal 
meal hours in almost every sanatorium shows how instinc­
tively it has grasped the meaning and efficacy of silence. 
When during the rest hours the consumptive patient lies on 
his reclining chair or on the bed in front of an open window, 
with his muscles completely relaxed, his eyes closed, lying 
still and doing nothing, he finds that this sheer abandonment 
brings a calm and restful peace to his whole body. The 
more deeply he learns to relax every nerve and muscle of the 
body _and lie in a passive state, the more quickly he will 
realize the benefit of peace and power. There is virtue of 
healing in silence. During the silence hours our patients 
are advised to give healthy auto-suggestions, and to sur­
round themselves with thoughts of health and expectant 
faith, and to speak to their inner selves something like this: 
• I wish to get well ; I want health force to bathe every part 
of my being. I want to get well as quickly as possible and 
return home to my work and my people. I am not going to 
be ill ; health is natural. I am going to be well soon,' 
etc. Such auto-suggestions are a mental exercise which 
strengthens the will power. The thoughts of health, of 
home and dear ones, of loving companionships, will bring a 
power of determination to be cured of the disease. 'As a 
man thinketh, so is he.' We have known Indians who 
willed to die and concentrated their thoughts on death, and 
they died; and we have also known very ill patients who 
determined to get well, and they got well (when their life 
force was not too low to' be revived). There is nothing novel 
or strange about speaking to our subconscious minds. \Ve 
give auto-suggestions when we wish to get up at a certain 
time; the subconscious mind obeys, and ,.,.e get up at that 
time. The truth is that the \Vestern people do not exercise 
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their minds or their will power in matters of health and 
disease as strenuously as they do in business affairs, where 
they have made up their minds to succeed and have suc­
ceeded. For just as in the physical world symptoms of 
disease are a part of healing process, so in the mental plane 
concentration of thought and determination of will bring 
with them power and strength. Apart from the effects 
of auto-suggestion and converse with the inner self, which 
the patients would do well to cultivate, the benefit of mere 
complete repose and relaxation is wonderful, if the reader 
would but try. For complete relaxation and stillness 
open the door to the inner shrine from which issues all 
power. The quiescence of mind is itself the most perfect 
rest. That the life of energy is dependent on the art of 
resting is one of the fundamental laws of physiology as well 
as of psychology. The patient needs periods of mental 
repose, and he can make use of the silence hours to provide 
him with this mental rest and draw supplies of energy for the 
healing of his lung. For ' in quietness and confidence shall 
be your strength,' 

'And out of that tranquiUity shall rise 
The end and healing of our earthly pains, 
Since the mind govetned is the mind at rest.' 14 

(c) Occupational Therapy.-Since the alternation of rest 
and exercise is necessary for the acti~ity of life, working 
should go hand in hand with resting. Occupational therapy 
has a psychological value in the treatment of pulmonary 
tuberculosis. The tendency of consumptive patients is often 
to exaggerate and brood over their illness, and the loss of 
time they sustain in being laid up, and to give rein to morbid 
thoughts, all of which are apt to depress their minds and 
lessen their vital resistance. But games and recreation, or 
some useful occupation, like the various exercises as previously 
described (Chapter XV.) cheers them up, soothes their nervous 
system, keeps their mind occupied, and makes them forget 
their illness. To give an instance of the beneficial effect of 
work from our experience: A patient, a lady teacher, after a 
long struggle with tuberculosis, began to mend. But the 
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long-drawn illness and the daily routine for many months in 
the sanatorium began to tell upon her nervous system, and she 
could neither eat nor sleep. She was given some congenial 
work to do which engaged her interest, and her interest grew as 
she realized that she was rendering some real service which was 
appreciated. That work was her salvation ; it saved her from 
a nervous breakdown, and helped-her to conquer the disease. 

In the way of handicrafts our patients are allowed to weave 
raffia, do knitting, crocheting, lace-making, embroidery, 
dressmaking, cotton, silk or wool work, make bags, mats, etc., 
to learn typewriting, etc. For more technical work, such as 
toy-making, wood-carving, joinery, basket-making, etc., 
skilled helpers may be necessary to visit the sanatorium and 
teach the patients. By thus keeping the patients usefully 
employed in many ways the physician seeks to create a 
healthy reaction of the mind and spirit over the body, and 
to produce a healing'effect upon the lungs. 

(d) Static Electric Treatment.-Besides its therapeutic 
effects, static electricity in a humble way has also a psychic 
effect on the consumptive patient. When he comes under 
the physician's observation, his health is generally under­
mined, the appetite is impaired, and the nervous system is in 
a low, irritable condition. In such cases we have found 
that the various static modalities, applied intelligently, act 
like a general tonic, brace up the nervous system, stimulate 
the functions of the body, increase metabolism and promote 
general nutrition. It is more with a view to the soothing 
and suggestive effects that the writer uses this kind of elec­
tricity. In those patients who are depressed, cannot sleep, 
suffer from dyspepsia, and are easily tired and worried, the 
application of static breeze and static bath, when they are 
comfortably seated on a lounge chair on an insulated plat­
form, soothes the nervous irritability and brings a feeling of 
restfulness and calm. While the patient is thus in a state of 
drowsiness or even of light sleep, the writer gives the sugges­
tion treatment. In these soothing, stimulating, and suggestive 
effects we have found static electricity a useful help in the 
treatment of pulmonary tuberculosis. 
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(e) The Sanatorium Physician as a Psycho- Thera­
peutist.-• The basis of the entire profession of medicine,' 
said Osler, • is faith in a doctor and his drugs, and his 
methods.' This faith commands confidence and wins suc­
cess in the healing or arrest of disease. A sanatorium centres 
round the personality of its chief physician. Gobersdorf 
will ever be associated with Brehmer, Falkenstein with 
Dettweiler, the parent Nordrach with Walther, and the 
Saranac Lake with Trudeau. An efficient sanatorium does 
not mean a well-equipped place; for a plain building and the 
right man will achieve better results than a well-appointed 
institution and an inefficient head. A ship may be very 
beautiful to look at; it may be fitted up with modern and 
improved machinery, and furnished with every imaginable 
luxury; but it will remain as a useless thing unless it has a 
worthy commander to guide its destiny. So the success of 
the sanatorium IargeJy depends upon its chief, the head. It 
is he who directs the whole machinery, and gives life and 
stimulus to the whole treatment. His personality is every­
thing, and is made up of his insight into character, patience, 
perseverance, abounding confidence in himself and in the 
method _he adopts, sympathy which does not outrun a 
certain amount of discipline, and discipline ~ot rigid and 
severe as if he were training a band of soldiers. This per­
sonal factor is a psychic factor which enables him to meet 
every new situation and give each patient that individual 
attention and treatment necessary to the arrest of the disease. 

His psycho-therapeutic qualities will be called into play all 
through the patient's stay in the sanatorium. Every visit 
and every examination he makes gives him an opportunity 
to impart optimism and confidence to the patient. These 
constant suggestions of hope and cheer on the part of the 
physician, irrespective of the condition of the patient, should 
form a very important part of the treatment. 

Besides his personality and psychic gifts he must be full 
of enthusiasm. Unless he is enthusiastic he will soon lose 
heart if he is at all sensitive; for his work is very exacting 
and often thankless. In addition to having to fight the 
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many phases of the disease, he has daily to meet many 
idiosyncracies, temperaments, and prejudices. He will also 
require wisdom and statesmanship to correct wrong ten­
dencies, to rectify bad habits of a lifetime, to relieve dull 
ennui, to divert the minds of the patients from dwelling too 
much upon their disease and to widen their outlook and 
interest. By constant supervision, by judicial repetition of 
advice and warning, by regular irregularity, and not too 
much system and method, but discipline tempered with 
relaxation, he attacks disease from all points and brings 
about its arrest by appealing to the physical, moral, and 
psychic sides of his patients. He may meet with disappoint­
ments and failures, or become disheartened by selfishness and 
ingratitude ; but he must keep his ideal ever high-the ideal 
of doing good to suffering humanity. Strong, brave, and 
enthusiastic, he must mount his solitary bridge and keep 
his lonely vigils on the ship, since in his right command and 
steering lie the welfare and the safety of those who have 
placed themselves under his care and protection. 
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CHAPTER XIX 

SOME RESULTS OF THE TREATMENT AND 
AFTER-CARE OF PATIENTS 

\VE have so far followed the various phases of the etiology 
and the treatment of pulmonary tuberculosis, an'd have seen 
that the most rational and satisfactory way of dealing with 
the disease is by strengthening the weakened constitution 
rather than by trying to destroy the contagion, and that 
the open-air treatment by bringing healthy nutrition and 
increased vitality enables the patient to get rid of the disease 
in course of time. Now we shall proceed to make a brief 
study of the results of the sanatorium treatment and the 
after-care of patients. 

The statement that statistics are fallacious finds no better 
illustration than when an attempt is made to compare and 
classify the results of the open-air treatment in ·various con­
sumptive sanatoria. A disease like consumption, with its 
insidious beginning, its many clinical varieties, its chronic 
course, and gradual amelioration of one or more symptoms 
till health is slowly established, presents such a wide basis 
that it does not easily lend itself to such strict statistical 
control as measles or smallpox, which present distinct 
symptoms and run a definite course. Hence any classifi­
cation either of the disease or its cure is met with many 
difficulties. For instance, can we classify pulmonary tuber­
culosis _according to its different stages or its symptoms, or 
according to the number of lobes involved? The terms 
'early,' 'advanced; etc., are not only vague and elastic, but 
what one physician would consider early symptoms another 
might think moderately advanced; or the symptoms of the 
first stage may shade off into those of the second, the second 
into those of the thirf- If the extent of the disease is to be 
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expressed by the number of lobes affected, while in one case· 
two lobes might be slightly affected, in another only one lobe 
may be diseased but in an advanced cavity stage. When we 
come to form some idea as to the termination of the disease, 
we are confronted with fresh difficulties. What is the evi­
dence of cure or arrest of pulmonary tuberculosis? (a) Not 
the absence of tubercle bacilli in the sputum. Many patients 
who leave the sanatorium strong and well have bacilli in 
their expectoration; on the other hand, a patient may be 
very ill, and very badly affected, and still he may have no 
bacilli in the sputum, or no expectoration. (b) Not the 
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absence of temperature; for extensive disease of the lung 
may be accompanied by a normal or subnormal temperature. 
(c) Not the absence of cough or expectoration; for some of 
the patients who are discharged from the sanatorium fit for 
work bring up expectoration for months after. (d) Not 
increased weight ; a lean patient is often more capable and 
efficient than a fat and florid one. Again, when we come to 
look at the terms • cure,' • arrest,' etc., what one physician 
would report as cured another would say is arrested. Besides, 
the disease may be cured in one part, and arrested or im­
proved at another part of the same lung. But for a correct 
appreciation of results of the sanatorium treatment one must 
know the extent of disease when a patient enters an estab­
lishment. Hence some kind of classification becomes neces-
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sary to mark what the treatment has done. And to avoid 
much confusion and error it is wise not to go in for an 
elaborate analysis, but to make the classification simple, and 
at the same time clear and definite, so that it may be easily 
understood and adopted by all the sanatoria. For instance, 
we would divide all the cases that enter a sanatorium into 
early, moderately advanced, and advanced. In the early 
cases we would include all those which are seen to be in the 
various periods of the first stage, up to the time when the 
bacilli have appeared in the sputum. They will include all 
those which present dry physical signs, with a temperature 
varying from normal to below I00° F., where there may be 
cough, but no expectoration and no bacilli. 

The second division will include all those cases which have 
begun to expectorate, with or without tubercle bacilli, where 
one or two lobes are affected, and the temperature is normal 
or moderate, being below IOI° F., and where the gastric 
functions are unimpaired, and the patients are able to take 
their daily exercise. 

The third will include all cases of advanced cavity stage, 
or in which disease is extensive, with a hectic temperature 
going up to I02° F. or more, which present symptoms of 
mixed infection, great emaciation, rapid pulse, gastric dis­
turbance, and intestinal complication. 

The return of health can also be classified under three 
headings. The first will include cases of complete restora­
tion presenting more or less all negative symptoms-viz., 
no physical signs, no cough or expectoration, or bacilli, or 
temperature. The second will include cases arrested or 
greatly improved, where the physical signs, expectoration 
and bacilli, have not entirely disappeared, but where the 
patient feels well and strong enough to do some work. 
The third will include a~ those who have made little or no 
improve~_eX:t. The pra tical results can also be classified in 
three dtvistons. In th first the patient will be fit for 
ordinary work, in the sedond for a little less than ordinary 
or for light work, and in ~~e third for little or no work. As 
pulmonary tuberculosis is fetter studied and known by the 
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physician, we take it that he will not Jet his patient reach 
the advanced condition, but will be able to grapple with the 
disease in the early stages. 

Results of Sanatorium Treatment.-It is not possible to 
make an accurate tabulation of sanatorium results. The 
results would vary according to the class of patients treated 
in a sanatorium, or according to the stage of the disease, the 
first stage cases yielding better results than advanced ones ; 
or according to the duration of treatment, the longer the 
duration the better likely to be the results. Also the results 
may vary not only in different countries, but in the same 
country in different places as reported by different men. 
While Professor Winslow,1 of America, puts the sanatorium 
cures as low as 25 per cent., Hoffmann says 2 that, at the 
Loomis Sanatorium, New York, out of :r,2go cases successfully 
traced to October 3r, xgr8, t:,r4r, or BB·s per cent., were 
reported alive. Again, Ostenfeld,8 of Denmark, from a work­
ing-class (Faksinge) sanatorium, says that 44 per cent. of 
1,278 patients were fit for whole or part-time work after five 
years, while Saugman,• Denmark, speaking of a well-to-do 
(Vejlefjord) sanatorium, estimates that 50 per cent. were fit 
for work after five years. These results, read side by side 
with those of Dr. \V. H. Dickenson,6 of Newcastle-on-Tyne, 
who says that out of :r,t62 cases 797 died, and only 8r are 
now working and fit for work, show that any attempt to 
compare the statistics of different sanatoria which yield 
different results in different years will only lead to confusion 
and error. Another source of inaccuracy of results arises 
from the inability to trace a good proportion of ex-sanatorium 
patients. For these and many other reasons it is impossible 
to draw anything but general conclusions from sanatorium 
results. At any rate, with regard to our own experience, we 
think more accuracy can be obtained by keeping to general 
statements. 

Exclusive of short stayers, we had treated X,OI4 patients 
till August, I92X. Taking together patients of all stages, s6 
per cent. left the sanatorium with the disease arrested and 
fit for work. Enquiries of old patients, made two years or 
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so after they left the sanatorium, showed that some had gone 
abroad, others had changed their residence, while some 
others did not care to reply as they did not want to be 
reminded of their sanatorium past. So that the returns are 
necessarily incomplete. From what we do know we conclude 
that the percentage_has dropped fro~ 56 to 48 after two to 
five yearsr Analyzing the stages, about So per cent. in the 
first stage, 40 to 45 per cent. in the second stage, and 8 per 
cent. in the third stage got well. Even these percentages 
are not free from error, as some early cases merged into the 
moderately advanced, and these into the advanced stage, so 
that no sharp line could be drawn between them for statistical 
purposes. Also some apparently bad cases did, better, and 
some early cases did worse than was expected, so that 
classification and prognosis made when they entered the sana­
torium did not always coincide with what actually occurred 
afterwards. 

Speaking generally, a little more than half the patients 
of all stages that entered the sanatorium recovered. The 
first stage patients formed the vast majority of the arrested 
cases. The earlier a case was treated the more satisfactory 
and permanent the result. The patient's own dynamic 
energy and will power play a more important part in the 
course of the disease and after-results than the stage in 
which he entered the sanatorium. The physician and the 
sanatorium can only help to bring out the healing energies 
lying latent within him; but it is on the patient's own 
inner resources that the arrest of the disease ultimately 
depends. There is no definite relation between the quantity 
of tubercle bacilli in the sputum and the extent of the 
disease in a patient. His clinical symptoms are a surer 
index of his tubercu~ous condition than the presence or 
absence of tubercle bacilli. Our own experience agrees with 
Sergent6 when he says that even tubercle bacilli in the 
sputum do not necessarily prove that the lesions are in 
process of evolution, and that the absence of tubercle bacilli 
is not an unfailing testipony as to the non-activity of the 
lesions. 
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It may be argued that some of the successful sanatorium 
results are due to spontaneous cure, and that the patient 
would have got equally well without any treatment at all. 
True, but we think that sanatorium treatment has made 
nature's arrest more sure and certain in many cases. On 
the other hand, every sanatorium can record cases which, 
but for the systematic and timely care and help given by 
the sanatorium, would have succumbed to the disease. Let 
me give one or two instances. As I write, an old patient 
from Swansea paid us a surprise visit. His case is interest­
ing. He entered the sanatorium in rgo4--seventeen years 
ago-while he was twenty-five. He was riddled with tuber­
culous disease. He had tubercle of one testicle, of ribs, 
sternum, and hip. In zgo3 the affected testicle was removed, 
and many times he was operated upon for caries of ribs, 
miliary abscess of sternum, and psoas abscess. He was with 
us for seven months. In spite of his low resisting power 
and tuberculous constitution he made a splendid recovery. 
He married about nine years ago, and is now doing well and 
working hard, and taking an active part in looking after his 
fellow-employees. 

\V riting of this case one is reminded of another patient 
from the same neighbourhood-a young lady who was with 
us in 'I902 for seven months, and got well and married, and 
has two fine boys, whose photographs will be found facing 
page 363. A month ago a French teacher came to be re­
examined at the sanatorium. She was sent by Dr. Chapman, 
of Hereford. Hers was a bad case. Both her lungs and 
throat were severely affected. She could not speak for 
months, and was often in bed with high temperature. Many 
times we were at the point of sending her home. But she 
persevered, and wore the mask practically day and night, 
and after twelve months or so her voice gradually came 
back, the temperature became normal, the disease in the 
lungs showed signs of arrest, and eventually she returned to 
her old work of teaching French in a girls' school. A patient 
left us in June this year-a shipping clerk--aged thirty-two, 
from \Voodford, near London. Both his lungs were affected 
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front and back-the left more so than the right. His pulse 
and temperature-pulse more than temperature-kept high 
for many months, but pluck, and perseverance, and treat­
ment, succeeded in arresting the disease, and after a stay of 
thirteen months he went home last month to resume his 
duties. Another patient-an Excise Officer, from Devon­
came to see us on his way for his holidays. He was admitted 
in rgrr, was a hremorrhage case, made a complete recovery, 
was married in 1916, and has a fine healthy child, whose 
photograph is shown facing page 362. So we could add many 
more cases. Memory brings back a case from Ireland-a 
mother with six children, who was troubled with incessant 
cough and copious expectoration ; one from Canada, who 
had both her lungs and larynx affected, and who married a 
Canadian officer, and is now helping him on their own farm ; 
one in India who was a medical student, since qualified and 
in practice; one in New Zealand; another in France; and 
another in Buenos Aires. Most of these cases were in a 
moderately advanced stage when they entered our sanatorium, 
but made excellent recovery. These and similar cases from 
other sanatoria are standing witnesses to the great work 
done by sanatoria all over the world. If they saved. only 
25 per cent. of cases, as Professor Winslow stated, they are 
worth while from every point of view, and their existence 
would be amply justified, as Billings and Hawes7 have proved 
after careful enquiry into many sanatoria. 
. Duration of Treatment.-The length of stay required to 
bring about recovery is about six months in the early stage 
(the shortest time being about five months), nine to twelve 
months in the moderately advanced, and two winters and a 
summer in the advanced stages. The duration of the treat· 
ment has a very important bearing on its success. It is 
utterly absurd to expect, as some have done, to cure a 
patient, or even arrest the disease, in three months." There 
is no doubt some truth in the insinuation that the patients 
who have been partly patched up by the open-air treatment, 
and return to unhealthy surroundings, relapse more quickly 
than those who have remained in the old conditions of life, 
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simply because half a cure is worse than no cure. A creak­
ing door lasts longer if left alone, because everyone knows 
its deficiency, and uses it carefully; but it looks strong when 
it is half mended and painted, and the first careless knock 
breaks it to pieces. Hoffmann8 thinks that the • American 
sanatorium experience has yielded better results with a lower 
death-rate and a larger rate of effectiveness for work than 
either the English or German experience,' because, for one 
thing, the average duration of treatment in America is very 
much longer than the average length of stay granted to 
insured patients in Great Britain. 

Causes of Failure.-The causes of failure of sanatorium 
treatment are mainly due to-

x. Medical men not sending their cases at an early stage .• 
2. Patients who at the first sign of return of health go 

home thinking they are cured. 
3· Institutions which cannot keep patients for more than 

two to four months, and then send them back to their 
former unhygienic surroundings. 

4· The social, economic. and hereditary evils have often 
overwhelmed and neutralized the good effects of sanatorium 
treatment. 

5· The tendency of some sanatoria to relax all rules and 
discipline and run them on lines of an hotel where patients 
can eat, drink, and practically do what they like. Such 
establishments have brought discredit upon the whole 
sanatorium movement. Still there has been much unfair 
criticism on the results of even properly conducted sanatoria 
by those who judge from the narrow view-point of statistics 
and cured cases, and who show no ability to assess the right 
value of things or take a broad outlook of the work of 
sanatoria. 

In spite of many years of vigorous propaganda and the 
advanced knowledge of tuberculosis we do not get many 
incipient cases for treatment. The early cases we see are 
generally recrudescences of old lesions that have been 
lighted up by physical and mental strain. In fact the 
widespread agitation against consumption and compulsory 
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notification have made matters worse in this respect, and 
have scared the people from· seeking early advice and treat­
ment. Again, we are now living in very strenuous times. 
We have often poor material to work upon in our patients. 
The strain and stress of the great war, the world's unrest, 
the social, economical, and financial difficulties of the nation, 
the high cost of living, the increasing burdens of life, have all 
tended to undermine the physical and nervous condition of 
the people, and have aggravated the state of the disease, so 
that patients do not respond so readily to sanatorium treat­
ment as they did before the war. You do not expect a 
builder to build a palace out of a few bricks and mortar, nor 
do you blame the surgeon for not curing every case of cancer 
!Jy operation ; so the blame for poor results cannot be laid 
at the door of sanatorium treatment, the principles of which 
are sound enough and perfectly rational and physiological. 
\Vhat is wanted is not less but more and extended sanatorium 
treatment applied intelligently and strictly to every individual 
case in as early a stage as possible. 

Further, time is an important factor in the successful 
treatment of consumption. Patients often delay treatment 
for many months after the disease is diagnosed. When the 
disease gets a strong hold, as seen by the soft and rapid 
pulse, the hectic temperature, the steady loss of flesh, 
anorexia, and diarrhcea, the treatment will not avail much. 

The most important cause of failure in our experience is 
that patients either have no m·eans to continue the treatment 
for long, or have not the patience to persevere in the 
sanatorium regime. At the first sign of return of health 
they leave the sanatorium and seek more congenial sur­
roundings. Rigid discipline, cold, absence from home and 
friends, etc., are unpalatable, and it is most difficult to con­
vince patients that health can only be got back at a great 
sacrifice-that Nature demands strict conformity to her laws. 
It is one of the signs of this decadent age that patients have 
not the strength of character or stamina to stand fast, and 
strenuously continue in the fight with the disease. 

We go further, and say that the question of arrest of the 
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disease is more a matter of a patient's perseverance in the 
treatment than even whether he comes under treatment at 
the first, second, or any stage of the disease. This may be a 
bold statement to make, but nevertheless it is our experience. 
Ove~ and over again we have known patients who came to 
the sanatorium in the early stage, and who returned home 
too soon, partly patched up, with the result that after a few 
months they succumbed to the disease. On the other hand, 
we have known others who came to be treated in the cavity 
stage, and with very little resisting power, but who have 
persevered for two or three winters, and are living now to 
testify to the efficacy of the open-air treatment. Of course, 
we exclude from present consideration those cases which 
seem to go wrong from the very beginning, and which get 
steadily worse in spite of every care and attention. We do 
not understand at present the laws that underlie these cases; 
some day we shall. We also exclude those cases in the 
advanced stage where gastric functions are deranged, and the 
process of assimilation and excretion is poisoned by toxins 
and other products of pathogenic organisms. But apart 
from these cases, broadly speaking, the failure or success of 
the treatment depends more or less upon the patient himself. 
In other words, the amount of vitality and fighting force 
determine the prognosis of almost every case. The sana­
torium treatment increases the resisting force of the patient. 
If he perseveres in the treatment, there is every probability 
of his increasing his vital force and of overcoming the disease 
sooner or later. 

Lastly, the enormous educational value of a sanatorium 
has been lost sight of by the sanatorium critics. The sana­
torium, like the Evangelist in the • Pilgrim's Progress,• points 
out a new way of life to patients and their circle of friends 
and relatives, who in their turn spread the gospel of fresh air 
to a still larger circle of friends and acquaintances till the 
leaven of the open-air teaching permeates the whole com­
munity and nation. 

The success of the open-air movement is not merely to be 
gauged by the number of lives it has been the means of 
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saving, but in a greater degree by the way in which it opens 
up larger issues, and rouses the nation to see the evil 
tendencies of modern thought and modern life, suggesting 
reforms along national, social, and municipal lines. The 
sanatorium treatment is only a part of a great movement 
which aims at going to the root of the matter. Like the 
ever-widening circles caused by a stone dropped into a still 
lake, it tends to widen the outlook and extend its reforms 
from one disease to the prevention of all disease, and will 
never rest till it has taught the nation to regard the health 
of its citizens as a sacred heritage, which it should guard at 
all costs and against all enemies. Looking thus from a 
broad point of view. the sanatorium treatment can never be 
regarded as a failure. 

Sanatorium versus Home Treatment.-It is not im­
possible to pursue successfully the open-air treatment at 
home, where especially the well-to-do can secure the best 
hygienic conditions with medical supervision ; but for the 
majority of the people it has many drawbacks as compared 
with a sanatorium, where all the improved means and 
facilities are available to carry out the treatment to the 
fullest possible extent. (1) It is better for the patient to be 
treated away from home. The. change of air, the change of 
surroundings, the absence of unwise and mistaken sympathy 
of friends and relatives, who are apt to interfere with the 
treatment by frequent visits and wrong advice, all make 
it desirable for the patient to be removed to a sanatorium. 
(2) In how many private families is it possible to obtain the 
conditions necessary for the successful carrying out of the 
treatment-viz., a house in the country, situated on a dry 
soil, away from dust, smoke, and noise, with protection 
from winds, whi~h has a garden large enough for the erection 
of a shelter where the patient can take his rest_ in quiet and 
privacy from the intrusion of neighbours ? (3) Even if the 
necessary conditions are forthcoming in a private house, 
without medical supervision they are of as much value as a 
sumptuously appointed ship without a captain to guide it. 
And how few will have the courage to go steadily and faith-
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fully through the daily routine, and take their exercise and 
keep the hours of rest, and forgo the visits of friends and 
relatives, week after week, and month after month! When 
a person is struck with a mortal disease his nervous system 
is undermined and his will weakened, and he requires the 
gentle guidance of a strong hand to advise and help him 
over the crisis. Of course, the nature of the disease may be 
such that it may not be possible to remove the patient from 
home, or the illness may be so slight that home treatment 
may be considered sufficient. But in all cases where the 
disease is pronounced, and the patient is fit to travel, and 
where speedy arrest of the disease is an economic necessity, 
a well-conducted sanatorium offers the best prospect to a 
large number of people. 

Climate.-A great deal of confusion exists among medical 
men as to the advantages offered by climate in the treatment 
of tuberculosis. Some make extraordinary claims of the 
benefits of climatic treatment, while some go to the other 
extreme and affirm that i~ has no influence whatever on the 
course of the disease. These contradictory views show an 
inability to assess th~ right value of the various factors that 
enter into the treatment of consumption. For instance, 
taking, roughly speaking, the four chief factors according to 
their relative importance, one finds that the patif"nts' 
resisting power has a more favourable influence on the arrest 
of the disease than food. Food is more important than 
fresh air, and pure air, free from dust, is more important 
than climate ; so that when good results are claimed to 
be obtained in a great many climates, it is because one or 
more of the first three factors are forthcoming. That e\·en 
the third factor (pure air) is not so important as the first 
two is seen by the fact that many recoveries from consump­
tion take place in such smoke and dust laden districts as 
Sheffield in England, and Pittsburgh9 in America. Never­
theless, the clinical experience of many sanatoria supports 
Trudeau10 when he states that hot weather is unfavourable 
to phthisical patients. and the greatest improvement takes 
place from early faH to early spring of the year. The very 
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fact that patients show greater improvement during certain 
seasons of the year is a strong proof that climate does exert 
an influence in the progress and treatment of consumption. 
The benefit of climate is, to a great extent, due to its 
psychological influence. Having had sanatoria both near 
the vicinity of the sea and at an altitude of nearly 850 to 
goo feet, we can speak from practical experience that a 
moderate elevation ensures cool air, an element of rarefied 
atmosphere and increased metabolism, and thus has a 
distinct physiological value. Owing to strong winds, atmo­
spheric humidity, and low altitude, consumptives are not 
permanently benefited by residence near the sea. They 
do well for a time, and then they either remain stationary 
or go back in health. Extreme heat, or cold, or dry, or 
moist conditions of atmosphere have a depressing and 
devitalizing influence on the patient, and therefore should be 
avoided. The study of the death-rate in the light of 
climatographs11 has shown that cold waves o( weather (not 
continuance of low temperature), or an alteration of tem­
p~rature from hot to cold, or the r~verse, appear to be 
decidedly favourable to health; that warm dry weather does 
mQre harm than warm wet weather; that people of all races 
enjoy best health at 64° F.; and that a variable climate is in 
general much more healthful than a uniform climate, even 
though the latter has an almost ideal temperature. This 
may, perhaps, be .the reason why many consumptive patients 
do well in England, with its variable climate and humid 
atmosphere. At any rate, a dry and equable climate is not 
necessary, even if it be not injurious in the treatment of 
early cases, though in the late stages of the disease, with 
low vitality and copious expectoration, some patients do 
better in warm, fairly·moist, and equable climate. The sun 
is Nature's best tonic. To be healthy and happy we should 
seek the sunlight as plants do; and yet the beneficial effect 
of sunshine in the treatment of consumption is rather 
exaggerated. In tropical countries the sun's rays do not 
prevent the disease from taking a rapid course. On the 
other hand, in Finland12 the average winter sunshine is two 
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hours, and yet the sanatoria there get better results during 
the eight months of cold weather than in the four hot 
months when they have sunshine all the time, because 
nutrition is better in the colder weather. On the whole our 
own experience is that heat is debilitating, and cold is 
beneficial in pulmonary tuberculosis; that. consumptive 
patients do better in elevated country districts than near the 
sea, and their nutrition and improvement are more marked 
in cold winter than hot summer. 

High Alpine stations,, such as Davos (5,ooo feet), Arosa, 
St. Moritz (6,ooo feet). are recommended for the purity of air 
and large amount of sunshine, and for dry, cold, and rarefied 
atmosphere. It may be advantageous for well-to-do patients 
in the early stages of the disease to carry out the treatment 
on the Continent, where better weather conditions and more 
sunshine would induce them to spend a large part of the 
day out of doors ; but the distance from England and home 
and friends, the want of adequate medical supervision of 
patients living in Alpine hotels, the temptation to join in the 
sports and take a greater amount of exercise than is good 
for them, are disadvantages which may outweigh the benefits 
offered by these elevated districts. Besides, one finds that 
some patients do not seem to do so well when they return 
home from these resorts. We think that patients who live 
and have their family and business connections in this 
country are better treated at home. The cure or arrest 
effected in England, with its uncertain and variable climate, 
is more satisfactory than where the climate is more mild 
and favourable. But whether treated at home or abroad 
the one condition for success, beyond climate and altitude, 
is strict and faithful compliance with the principles of the 
treatment as indicated in previous chapters. \Vhen once 
the disease is arrested, the patient will be greatly benefited 
by a change of air to the seaside, or a visit abroad, or a 
short sea voyage when it is possible to remain on deck the 
whole of the time. A long sea voyage which compels the 
patient to spend his time in a stuffy cabin with one or more 
passengers would nullify all the good effected by the treat­
ment, and is strongly to be condemned. 
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The After-Care of Sanatorium Patients.-When the 
disease is more or less arrested, and the patient leaves the 
sanatorium, he enters the convalescent period, when he will 
be faced with many anxious problems concerning his future 
career : Will he be able to resume his old occupation ? 
Is there any risk to his health if his old office and home 
surroundings are bad ? If his former work is uncongenial, 
can he take up some new occupation ? Is it advisable to 
emigrate to some foreign country in search of more. suitable 
work and climate? To those who are provided with ample 
means and can afford to rest or go away for a change before 
resuming any work, the problem is easy. But the majority 
of patients who leave the sanatorium are the bread~winners 
of their families, and therefore . they must return to work 
to provide for those who are dependent upon them; hence 
the question of choosing the right kind of employment, and 
of maintaining their health is a very real and pressing 
problem. At this stage of after-care the patients should 
be warned of two dangers: (a) Of following the strenuous 
work of pre-sanatorium days; (b) of leading a lazy life, 
doing nothing after they leave the sanatorium. We advise 
our patients when they return home to avoid all excesses, 
crowded places of amusement, late hours, to go to bed early 
and take plenty of rest, and carry out the sanatorium treat~ 
ment as far as possible. They are also advised to move 
away from city surroundings, and choose a healthy_ suburb 
to live in ; if they are employed in London, they will have 
a choice of such places as Northwood, Harrow Weald, 
~ampstead, Highgate, High Barnet, etc., in the north, and 
among Surrey hills, Epsom, Cater ham; Woldingham, Oxted, 
Limpsfield, etc., in the south. Or they can go farther away 
in the country, such as in the neighbourhood of Amersham, 
Great Missenden, High Wycombe, or the Chilterns, Har­
penden, Letchworth, etc., in t\J.e north; Dorking, Leith 
Hill, Haslemere, Hindhead, East Grinstead, Crowborough, 
etc., in the south. It is best to avoid a long, tedious railway 
journey, to walk four or five miles a day while going to and 
fro to business in preference to riding on the bus, tram, 
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or train all the way. As for the idea of going abroad, we 
advise the patients to remain in England at least a year 
after the arrest of the disease is fully established before they 
make a change. 

If the old occupation involves working late and long 
hours and in close and stuffy surroundings, the question ot 
taking up some new work where the patients would lead 
a more healthy and open-air life will have to be seriously 
considered. While it is true that returning to hard and 
strenuous work in confined buildings and to unhygienic 
home life is a fruitful cause of relapse, it is also true that 
old occupations offer many advantages, and consumptives 
often do better when they return to them, provided they 
are not very bad or injurious. Besides, poor food is 
more often the cause of breakdown among ex-sanatorium 
patients than their poor home surroundings. 

It is our experience that the working capacity of a patient 
in whom the disease is arrested is not as great as his former 
·capabilities, and that it is not possible for him to compete on 
an equal economic footing with his healthy fellow-workmen. 
He ought not to work more than four to six hours a day for at 
least six months to a year after the disease has been arrested. 
Of course the economic necessity may override the physician's 
recommendations, and hence some intervention of the State 
may become necessary to make up for any losses the patient 
may sustain by working shorter hours, to provide some after­
care schemes such as labour colonies, to initiate the building 
of cottages and houses on the outskirts of big cities and 
towns-all of which involve broad issues, and the considera-, 
tion of political, social, and municipal authorities. 

(b) On the other hand, in the best interests ef the patient 
and of those around him, it is important that he should be 
encouraged to do some work to keep his mind engaged, to 
r~gain his interest in life, to get once more into touch with 
the affairs of the world, so that he may not find time to brood 
over his former illness. Idling away his time doing nothing 
is both physically and psychologically injurious to the patient, 
as it enables him to dwell on his morbid auto-suggestions 
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and makes him afraid he will never be fit to work again. 
Long-continued unemployment will cause him to lose interest 
in himself and others, and the inclination to do anything. 
Whereas work will act as a mental stimulus, give him new 
energy and strength to look after his family, to overcome 
difficulties and to put a finishing touch to the arrest of his 
disease. 

To meet the extreme dangers of overwork and no work, to 
help the patient with the best advice in the convalescent 
stage, and to look after the home and the family when he 
is away at the sanatorium and after his return, some 
organization, such as an after-care committee, may be 
found necessary, which would consist of the tuberculosis 
officer, the unemployment bureau, and the voluntary 
efforts of church and social agencies of the neighbourhood. 
But the tendency of these committees is to surround them­
selves with rules and regulations, to treat cases in a mass, to 
lose the human touch and warm sympathy for individual 
patients. For those other than the working classes, who 
could be more eminently fitted to offer the right kind of 
advice to the patient than his own medical attendant and the 
physicians of the sanatorium where he was cured or his 
disease was arrested ? These knowing -the exact condition 
of his lungs and constitution from constant observation, the 
amount of progress he made, the working capacity which 
be possesses, in fact their intimate acquaintance with his 
case, would enable them to offer the best advice as to his 
future career. The sanatorium would thus become not only 
an educational and healing centre, but also an advisory 
institution for the after-care of patients and help the tuber­
culosis officer and th~e family physician in looking after the 
welfare of the patients for at least six months to a year after 
they leave the sanatorium. · 

But after-care schemes, advisory centres, relief committees 
and such like measures, do not touch the main problem-the 
prevention of tuberculosis, which is inextricably mixed up in 
the wider consideration of the social, economic, industrial, 
and political life of the people, which we shall proceed to 
study b_riefly in the third part of the volume. 
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CHAPTER XX 

HJEMOPTYSIS 

OF late years profuse hremoptysis, threatening the life of the 
patient, is not so common in sanatorium experience. It may 
be because the patients are taken in hand earlier, and the 
sanatorium treatment tends to build up their strength, 
quicken the healing process of the lung, and arrest the 
disease before any serious erosion of a bloodvessel takes 
place. In fact, the treatment on open-air lines has more 
or less completely modified many of the classical symptoms 
of consumption, such as hremoptysis, night-sweats, pyrexia, 
etc. Excepting where the hremoptysis occurs from the 
rupture of an aneurism or of an arterial vessel during the 
last stages of tuberculosis (of course, I exclude all those 
hremorrhages caused by mitral disease, aortic aneurism, 
tumours, hremophilia, etc.), the majority of cases that are 
seen in a sanatorium are amenable to treatment, and need 
not cause serious alarm .• When hremoptysis occurs during 
the early periods of the first stage, and the physical signs 
are practically nil, it is due to passive congestion of small 
veins and capillaries of the bronchial mucous membrane. 
The bacillary theory does not satisfactorily explain the 
presence of hremoptysis in early cases, as tubercle bacilli 
in the incipient stage do not take a prominent part, if they 
take any part at ali, in spontaneous disease. A more 
rational view, as already observed, seems to point to an 
alteration in the quality of blood, some defect in the proteins 
of the blood, and consequent loss of resistance in the red 
cells brought about by nutritional or constitutional dis­
turbance which leads to swelling of the intima of small 
pulmonary veins, stasis, congestion, and extravasation. 
So that the escape of blood in early phthisis can be 
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explained as a part of the process of the organism to 
meet the defective condition of the blood and the system. 
Many early cases of hremoptysis do well and recover. 
Besides, the hremorrhage so alarms the patient that he im­
mediately seeks medical advice, which otherwise he would 
not do, and goes for a change, or undertakes a course of 
sanatorium treatment. Thus many a life is saved by the 
timely warning of Nature. 

Often these early cases of hremoptysis present little or no 
physical signs, and no cough, expectoration, or temperature. 
Even a slight impaired movement, or one or two clicks in 
one of the apices, may be absent, and the physician is apt to 
make light of such cases, and attribute the source of hremor­
rhage to the no;e or throat. Of course, a varicose vein at 
the back of the pharynx is a probable though a remote 
contingency (the writer has had only one such case), and the 
diagnosis becomes extremely difficult when hremoptysis is 
accompanied by indefinite and almost negative symptoms. 
But the writer·s experience makes him say that it would be 
wise for the physician to treat all such cases (after excluding 
all other possible source of bleeding) with suspicion, and give 
the patient the benefit of the doubt, and send him away for 
a change, or for immediate treatment for a few weeks. By 
this course he will free his conscience from all future blame 
or responsibility, and at the same time help the patient to 
renew his health and strength. Sometimes, before or during 
sanatorium treatment, the morning sputum is stained from 
spongy or bleeding gums, or from a congested throat when 
the patient begins to cough and expectorate, and should not 
be confounded with hremorrhage from the lungs. At other 
times the patient persists in bringing up a little blood, or 
the sputum is stained for several days, especially in the 
morning. This may be due to healthy inflammatory reac­
tion or be a sign of a healing lung, which, like a granulating 
wound, is well supplied with blood, and inclined to bleed from 
simple hypera;mia. Or the oozing of the blood in the morning, 
seen in some early cases with anremia, and poor nutrition 
(bringing about a defective condition of the blood), ceases 



310 PULMONARY TUBERCULOSIS 

entirely when they are placed under fresh air and nourishing 
food. On the other hand, in some of the sanatorium patients 
who respond to the treatment quickly, and who, by doing 
full justice to the diet, make blood rapidly, the hremoptysis 
need not cause much alarm. Their full- blooded and 
plethoric condition is brought about by high feeding, and 
the hremorrhage is more beneficial than otherwise, as it acts 
like a safety-valve to. the congested vessels. Such cases do 
well when the diet is restricted, especially meat, and the 
quantity of milk is reduced to a half or one glass a day, and 
the patient is put gradually on to more exercise when the 
bleeding has stopped. The writer has noticed cases of 
hremoptysis occurring in some women pati~nts during their 
menstrual periods, when a kind of tide flows over the w_hole 
body, including the lungs. This tide may increase the blood­
pressure for the time being, and may find out a weakness in 
a blood vessel, causing hremorrhage. The writer had a patient 
who for several months had attacks of hremoptysis at the 
time of her monthly periods, and sometimes replacing them. 
It is possible for the hremorrhage, or vicarious menstruation 
as it is called, to occur without any lesion in the lungs; but 
should there be a weak spot in the pulmonary organs, it is 
more likely to show itself there. 

Treatment.-An attack of hremoptysis generally terrifies 
the patient, and the physician, to allay his fear and distress 
of mind, is tempted to step in and stop the hremorrhage in 
all cases. But he should bear in mind that in so doing he 
may be interfering unnecessarily, and thus working contrary 
to Nature's purpose. Hremoptysis may be due to increased 
blood-pressure or to the erosion of a bloodvessel, or to both, 
the increased pressure causing a rupture of a vessel already 
weakened by tuberculous disease. Small hremorrhages may 
be useful, and be a blessing in- disguise. It may be Nature's 
way of relieving undue tension in the systemic arteries. 
Hremoptysis will be found beneficial in two ways: (a) It 
reduces - the blood-pressure, thus arresting -hremorrhage ; 
(b) the effusion of the blood in the lung may be used by 
Nature as a means of bringing about the arrest of the disease 
by causing inflammatory reaction and formation of fibrous 
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tissue. Therefore the sanatorium experience gives the 
physician a certain amount of boldness and freedom in the 
treatment of hremoptysis. '\Vhile he keeps a watchful care 
over such cases, he is not unduly alarmed, nor does he seek 
to stop every attack with hremostatics. In som~ cases a 
recumbent position with the head and shoulders slightly 
raised by pillows seems to be most advantageous; in others 
a reclining attitude seems to be most beneficial ; while in 
some others a more or less upright position helps to get rid 
of the blood-clots. The best position seems to be that 
which is most comfortable to the patient, and most easy for 
the removal of clots, and least prone to dyspnrea. In a 
great many cases the prognosis is favourable. If the hremor­
rhage is small, and the patient's strength is good, rest in bed 
and a low diet may be all that is necessary. If the hremor­
rhage is persistent and troublesome, absolute rest in bed and 
quiet is enjoined, the patient being kept free from all excite­
ment, and his strength maintained with low but nutritious 
diet. In serious cases of hremoptysis, followed by fever and 
exhaustion, the patient should be fed day and night, and the 
diet made as nutritious as possible with milk, raw eggs, etc. 

Drugs.-In the writer's experience there are only two 
remedies that are both safe and reliable in hremoptysis-i.e. 
morphia and nitrite of amyl. Even morphia should not be 
given indiscriminately or as a routine practice, as it tends to 
lower the sensibility of the bronchial and alveolar walls and 
to favour broncho-pneumonia. If the cough is troublesome 
and irritating, and the patient is in a restless and agitated 
state of mind, a hypodermic injection of i grain of morphia 
lowers the blood-pressure, quiets the action of the heart, and 
allays the patient's fears If the tension of the blood is great 
in spite of the bleeding, and hremoptysis is profuse, nitrite of 
amyl in 3 to 5 minim capsules, inhaled, acts very beneficially, 
and stops the hremorrhage in many cases. But it should be 
used with care, and tried only after morphia has failed to 
control the hremorrhage. The writer has found no help in 
druCTs like chloride of calcium, ergot, adrenaline, etc. The 
ad;instration of ice, either internally or externally, is of no 
use, and should be discarded. 
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CHAPTER XXI 

LARYNGEAL TUBERCULOSIS 

LARYNGEAL tuberculosis is, in nearly all cases, secondary 
to tuberculosis of the lungs, although in a very small pro­
portion of cases it seems to occur primarily. It is an exten­
sion of the disease from one or both apices of the lungs. It 
affects more than others those who employ their voice in 
their daily vocation, such as teachers, singers, etc. Though 
it is a serious complication of pulmonary tuberculosis, the 
outlook at present is not so gloomy and hopeless as it was to 
physicians of some thirty years ago. The open-air treatment, 
combined with early diagnosis and complete rest to the 
voice, have modified the gravity of the prognosis of old days, 
and have brought a bright ray of hope to the unhappy 
sufferers from the disease. Tuberculosis of the larynx is 
more common than was once supposed. Even in the early 
stage it affects Io to I3 per cent. of cases of pulmonary 
disease, the frequency steadily.rising to 40 per cent. in the 
advanced stage. Fifty per cent. of post-mortem examina­
tions of phthisis show disease of the larynx. About I8 to 
25 per cent. of all patients entering our sanatorium had 
laryngeal complication. Though it is generally held that 
men are more predisposed to this disease than women, we 
agree with St. Clair Thomson1 that there is not much difference 
in the incidence between the sexes. The symptoms begin in 
a slow and insidious way. The patient complains of an ill­
defined pain about the throat, his voice gets tired and husky 
after speaking or singing; then it gets hoarse during some 
part of the day. In anremic women there may be more or 
less complete aphonia. The hoarseness ·or aphonia dis­
appears for a time, thus deceiving the patient and the 
physician as to the true nature of the case.-.. For the hoarse-
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ness returns after a while, and becomes progressively perma­
nent with the increase of tubercular mischief in the lungs. 
In some cases the loss of voice is the only symptom the 
patient complains of when he sees the physician, or when he 
enters a sanatorium-in which case the lung mischief is 
either masked or in a state of temporary quiescence. In 
other cases the disease may be present in the larynx without 
affecting the voice, and the patient does not suspect there is 
anything wrong with his throat till after the vocal cords are 
involved. Clinically we recognize three stages of the disease : 

(a) Patient run down in general health, voice hoarse or 
weak, sense of fatigue after speaking or singing, simple 
laryngeal catarrh (generally bilateral), slight cough and 
hoarseness, signs -of early mischief of one or both apices, 
little or no sputum, temperature and pulse a little above 
normal or subnormal, appetite good, no pain or difficulty in 
swallowing. - -

(b) Laryngitis is more pronounced; unilateral swelling of 
either one of the vocal cords-more frequently the posterior 
part; the cords look pale, greyish, and flabby; slight 
ulceration of the -epiglottis or ventricular bands ; thickening 
of one or both arytenoids, loss of voice more marked, lungs 
more severely attacked, cough and sputum present; rise of 
temperature, ·which sometimes may be normal; pulse 
frequent, digestion good, appetite fair; there may be a slight 
difficulty in swallowing hard food or no difficulty at all. 

(c) Destruction of the cartilage, ulceration of cords, loss 
of voice complete, lungs greatly involved (cavity stage), 
temperature high and pulse rapid, irritable and distressing 
cough and copious expectoration and disturbed nights, 
appetite bad, and pain and difficulty in swallowing. 

Prognosis and Treatment.-As in pulmonary tuberculosis 
there is a certain element of uncertainty in the ·prognosis of 
laryngeal disease. \Ve cannot always reckon an early case 
will do best, whereas extensive ulcerations of the larynx 
sometimes heal up and surprise the physician. It is well to 
remember that hoarseness arises very frequentJy in very eady 
tuberculosis, and may be more often due, especially in 
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women, to a loss of tone in the nervous system than to any 
tubercular mischief in the throat. On the other hand, 
tuberculous lesion in the larynx does not always cause 
hoarseness and discomfort. , Generally speaking, the prog­
nosis very much depends upon the extent of the trouble in 
the lungs, and we have found from experience three things 
essential for the arrest <:>f the disease; (I) Early diagnosis 
and early treatment, (2) complete rest to the voice, (3) con­
tinuous inhalation. Accordingly, our patients are treated on 
the following Hues : 

:r. Early detection of the disease is very necessary, so that 
the patient may be sent to a recognized sanatorium for 
prompt treatment. In all cases of hoarseness, however 
slight, the lungs should be examined and the patient kept 
under observation. It should · be borne in mind that 
laryngeal affection is only a local manifestation of pul­
monary disease, and that when the patient submits to treat­
ment he is· very often run down in health with his nervous 
system more or less impaired in tone. So all patients with 
laryngeal complications are placed under the best possible 
hygienic conditions, and their general health and nutrition 
improved by various items of sanatorium treatment. They 
spend a great part of the day in the open air, which has a 
soothing and healing influence on the throat. Patients in 
the first stage carry out the various exercises except singing, 
and take their rest like the other patients. If the tempera­
ture goes up they rest in bed, which in fine weather is 
wheeled out on the veranda, and kept there day and night. 
The patient takes the ordinary diet in the first stage; in the 
seconq stage he is not allowed to 'eat anything hard like 
breadcrust, or anything hot or pungent ; in the third stage 
the food is given in semi-liquid form, more or less cold, as 
patients manage to take cold food better than hot. All condi­
ments, sauces, spicy dishes, or anything that would give pain, 
are prohibited. 

2. The beneficial effects of the silence treatment have been 
so marked in our sanatorium experience that it is used more 
or less as a routine tre~tment in all cases where the larynx is 
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affected. The more thorough1y it is enforced the more sure 
is the success. The patients are more or less isolated, and 
are encouraged in every way to keep silent, and to com­
municate ~ith others by writing in a note-book. All smoking 
is prohibited. They go for their walks alone. All these 
measures may, after a time, entail a certain amount of hard­
ship and inconvenience to the patient, but the constant 
encouragement of the physician, together with the improve­
ment in himself and in other patients, inspires him with hope, 
and makes it easier for him to persevere in cthe treatment 
until he gets well. It is needless to say that it is not possible 
to carry out the silence treatment at home. Hence the 
great value of an institution like an open-air sanatorium in 
the treatment of laryngeal cases. As the voice improves 
and hoarseness ceases, the patient is gradually allowed to 
converse in a whisper, and then to talk a little, and finally 
full liberty is given when he is completely restored to health. 

3· Continuous Inhalation relieves the cough, checks 
laryngeal catarrh, protects the patient from wind and dust, 
keeps him from talking, and ensures a complete rest to the 
voice. The patients keep on the author's inhaler practically 
day and night, using C or D mixture, which contains guaiacol, 
iodine, terebene, menthol, and pumilio pine, mixed with 
chloroform and rectified spirit (see p. 273). They do not 
at first use A or B mixtures, as the formalin they contain 
·may tend to irritate their throa_ts, but they do so after they 
begin to improve. The volatile vapours reach the larynx 
very quickly and directly, and thus benefit the affected parts 
by their soothing and antiseptic action. The inhalation 
treatment" has probably no specific action on the tubercle 
bacilli, but there is no doubt it subdues the inflammatory 
condition, and helps to bring about recovery by checking 
the spread of the disease to healthy parts and preventing 
their infection by pyogenic organisms. 

Many early cases get well under this combined treatment. 
The prognosis is hopeful even in the second stage if the 
patient carries out the treatment perseveringly and in strict 
silence. In the third stage very little can be done beyond 
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soothing the cough by inhalations. If the cough is still per­
sistent, heroin is given. To relieve pain in swallowing, 
Hoffmann, Stewart, Dundas Grant,~ and Davis 3 recommend 
the injection of 2 grains of eucaine in an ounce of So per 
cent. of alcohol into the sheath of the superior laryngeal 
nerve. 

Local Treatment, etc.-We believe that all direct local 
treatment, such as painting- with lactic acid, nitrate of 
silver, etc., curetting, etc., are more injurious than bene­
ficial in laryngeal cases. In fact, we think the patient is 
best left alone to silence and fresh air. Any surgical inter­
ference is not necessary in the first stage, and is useless in 
the third. In some cases galvano-cautery may be applied 
with benefit if the lungs show signs of healing and there is 
little or no sputum. But as long as the lungs are involved, 
and the_ patient expectorates a quantity of sputum daily, any 
operative interference would do more harm than good. 

As for tuberculin treatment, while Camac Wilkinson 4 

states he has obtained good results, St. Clair Thomson 5 

says (and the writer agrees with him) he has not observed 
any beneficial results. If the sanatorium and silence treat­
ment combined with inhalation fail, the prognosis is bad. 
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PART III 

CHAPTER XXII 

THE SOCIAL AND ECONOMIC FACTORs· OF 
TUBERCULOSIS 

• Cerman physicians are beginning to say that tuberculosis should be 
regarded primarily, not as an infectious disease, but as a disease 9f 
nutrition, to be controlled much. more by feeding than by preventing 
infection.'-P.ROFESSOR KAVSERLING. 

• The prevention of consumption involves a much wider issue than the 
circumvention of the bacillus. • . • The abolition of the corn duties 
and other free trade legislation, and improved rates of wages, ha,·e done 
more than any notification law against the disease would have been 
likely to have effected.'-SIR DOUGLAS POWELL. 

WHAT has already been written in the previous part of the 
volume will prepare the reader to go.further and examine 
the problems of tuberculosis in relation to social and 
economic factors. The tendency of the present day is to 
study aU phases of civilization-industrial, economic, political. 
moral, and medical-from the standpoint pf sociology and 
psychology. Only life can interpret life. \Vhiie the 
speculative theories of science, the researches of the micro­
scope and the laboratory, are chiefly concerned in dealing 
with the hypothetical problems of dead things, social 
questions bring one face to face with realities of living 
beings and their environment. The knowledge of their 
social relations, the conditions in which they live, and work, 
and suffer, are human factors which give a truer insight 
into health and disease processes, and so enable mankind to 
deal with them more effectually. Before proceeding further, 
we must know where we stand with regard to the present 
situation of tuberculosis. 
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The Present Situation of Tuberculosis.-Sir George 
Newman,1 speaking at the International Conference on 
Tuberculosis held in London in July, rgu, gave an official 
account of the decline of tuberculosis in this country•during 
the last seventy years, and of the action taken by the State 
in the prevention of the disease. He said that while the 
death-rate from phthisis in England and Wales in 1847 was 
(excluding acute miliary tuberculosis) 3,r8g persons per 
million living, in r872 it had fallen to 2,384, in r897 to 
r,356, in I9I3 to g6r, and in rgzo to 842 {standard death­
_rate) per million living. He further observed that the 
reduction in the death-rate of tuberculosis, which went with 
the reduction in the general death-rate, was due to a con­
siderable progress made in sanitary reforms, to improve­
ment in the social well-being of the people, and to general 
measures introduced by the Government from time to time, 
such as the provision of sanatorium benefit and more 
adequate medical service under the National Insurance Act, 
rgl:r; the Public Health Acts of 1:848 and rB75 dmvn to 
the Public Health Acts of our own day; the Factory and 
vVorkshop Act, Igor ; the Workmen's Compensation Acts, 
rgo6 and Igr8; the Public Health (Prevention and Treatment 
of Disease) Act, rgr3; the Milk and Dairies (Consolidation) 
Act, 1.91:5; Public Health (Tuberculosis) Act, I92I; and in 
addition Maternity and Child-Welfare Service, the School 
Medical Service, etc. Many of these measures have been 
directed against tuberculosis in this country. Sir George 
Newman also stated that in England and Wales there were 
341: Tuberculosis Officers, 412 Tuberculosis Dispensaries, 
and r8,ooo beds for tuberculous patients in sanatoria ·and 
hospitals, with 3,500 more beds in preparation ; and that the 
complete Government scheme in respect to tuberculosis 
included Notification, the Dispensary system, Residential 
Institutions (sanatoria, hospitals, etc.), After-Care work and 
Supervision of discharged tuberculous patients. 

There is no doubt that the decline in the mortality rate 
had been going on practically in every country advancing 
in civilization and increasing in wealth as early as z85o 
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or earlier-i.e., more than thirty years before the discovery 
of the tubercle bacillus, that tuberculosis had begun to 
abate its terrors before any strenuous measures had been 
taken to combat its prevalence. But in spite of official 
optimism and high ideals entertained by the Ministry of 
Health, there is another side to the picture which must 
be studied before we can grasp the real state of affairs. 

The Other Side.-The decline in the death-rate of tuber­
culosis is mainly due to causes that brought about the 
reduction in the general mortality, and to improvement in 
the social and economic conditions of the people. Besides, 
it may also be due to a decline in the fertility (natural and 
restricted) of the tuberculous as compared with the non­
tuberculous families. Perrin,2 from his observations at a 
hospital in Nancy, France, concluded (and we are inclined 
to agree with him) that the non-tuberculous group yielded 
more than twice as many healthy children (1,862) as did the 
tuberculous group (876). Notwithstanding the apparent 
reduction in tuberculosis mortality and the combined efforts 
of the State, the municipal, the sanitary, and medical 
authorities, tuberculosis stands as the greatest plague of 
humanity at the present day, claiming its victims from every 
clime and country, the rich and poor, the young and the 
old. The mortality, as Sir George Newman himself ad­
mitted, is still extremely high in all civilized countries. 
Every year the world suffers a loss of at least s,ooo,ooo 
people through its ravages.• As we have seen, the death­
rate in India from phthisis cannot be less than a million 
every year. In all tropical countries where the disease 
has obtained a foothold the mortality is greater among 
the native than among the white population. The death­
rate from consumption among the coloured people in the 
United States is between two and a half and three times 
that of the white people at all ages, while in childhood and 
adolescence it is nine and ten times that of the white.• In 
America it is reckoned that one-tenth of all the deaths is 
caused by this single disease.6 The report of the executive 
committee of the American National Tuberculosis Associa· 
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tion points out that the annual number of deaths from 
tuberculosis is rso,ooo 6 (while Hoffman 7 thinks it is I48,ooo). 
If, .according to the Framingham revelation, there are ten 
active and ten quiescent cases for every death,8 there should 
be about one and a half millions of active and one and a half 
millions of quiescent cases in America at present {the 
estimated population of America is IOJ,ooo,ooo). .It is 
stated that in France 85o,ooo soldiers fell victims to tuber­
culosis while- under military service during the recent war. 
Consumption supplies 30 per cent. of patients in Paris 
hospitals.9 The disease is said to kill almost half the 
French people between twenty and forty years of age.10 

The German physicians are alarmed at the increased mortality 
rate of tuberculosis in their country since the great war. 
Kirchner 11 of Berlin, ·at the twenty-fifth German Tuberculosis 
Congress, rg2 r, said that· it bas now reached the height of 
r,8g6, or 290 per roo,ooo as compared with I37 in rgr3. 

In I9I4 the tuberculosis mortality in 380 German towns 
of over I5,000 population was 4I"J ; in Igi5, 44·8 ; 1916, 
48·8; 1917, 6Tg; rgr8, 74·o.12 

In a house-to-house visitation at the homes of r,o:r7 poor 
families in Trier~ Germany, it was found that 379 families 
had some member suffering from tuberculosis; there were 
343 cases of tuberculosis, 249 of scrofula, and 43 other 
forms of tuberculosis.13 In rgro there were r8·73 deaths 
from tuberculosis per ro,ooo children of school age, while in 
I9I9 there were 4r32 (more than double). In the former 
Austria-Hungary the rise of the phthisis death-rate is greater 
than in.Germany. In Vienna it was 286·8 in I9I4, and 405·2 
in ~91:7. In Budapest it was 340 in r9:r4, and 470 per roo,ooo 
in rgr7.14 While:amoiig young men the increase of mortality 
was II3 ·per cent., in children it was r86 per: cent.1~ In 
Vienna, in rgr3, the deaths from tuberculosis numbered 
6,430; in I9I4, 6,233 i IgiJ, II,741; Igi8, II,53I ; 1919, 
ro,6o6.16 The neutral countries bordering upon Germany 
also show an increased tuberculosis mortality, especially 
Denmark, and, to a less degree, Holland and· Switzerland, 
while in Sweden and Norway no increase has been observed.17 
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In Italy, the land where compulsory notification and 
segregation were enforced for many years more than two 
hundred years ago, tuberculosis claimed (1:906) r,657 per 
million, while all the zymotic fevers, malaria, and pellagra 
put together did not amc;>Unt to r,o19 per million inhabitants. IS 

Stouman,19 giving the returns for twenty-six principal Italian 
cities, says that the phthisis rate increased from r,666 in 1:91:4 
to 2,555 in 191:8 per roo,ooo. Greece reports a percentage of 
3r6o deaths (r905-I907) out of every ro,ooo, thus taking 
precedence of other European countries and America. 20 A 
survey by American Red Cross doctors in Albania has 
shown that there are over 30o,ooo cases of tuberculosis in 
that country, and So per cent. of the population are affected 
with the disease.21 In Japan the average annual death­
rate from consumption from r9o6-r9r5 was 8o,o59. and the 
country is annually losing approximately £r9,ooo,ooo through 
the disease.n , 

In England the study of the chart (Fig. ro) showing the 
decline in phthisis mortality brings out two poi111ts: (a) The 
prevalence of tuberculosis is mainly influenced by large 
economic, social, industrial, and political factors. We have 
already seen that in times of peace, when industrial pros­
perity and continuous employment contributed to the 
happiness and well-being of the people, there was diminished 
mortality, whereas periods of war, depression in trade, 
economic stress and anxiety, were followed by unemploy­
ment, lower standard of living, high prices of food, and 
increased morbidity and mortality from tuberculosis. Even 
the sharp. rise in tuberculosis mortality during 1914-1918, 
which is attributed to the great war and influenza, shows 
that there is a close relation behveen social and economic 
conditions and the death-rate of consumption. 

(b) If the diminution in the mortality from the disease 
had continued steadily during the last twenty-five years 
and before, the mortality would have been about 6oo per 
million in 1915, and 3 to 400 per million in 1920-i.e., just 
about half or less than it was in 1:920 (8.tz per million)­
or twice as much as it should be. Taking Sir George 

~· 
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Newman's own calculation (p. 3I8), but dividing the period 
of 6o years or so into two parts instead of bulking them 
together as he has done, we find that while the death-rate fell 
by I,028 per million from I872-x8g7 {2,384- I,JS6= I,oz8), it 
only fell by 5I4, or just half (I,356- 842 = 5I4), between I897 
and Ig2o, which means that the mortality fell twice as much 
during the period when no vigorous propaganda against 
tuberculosis was made as it did during the years when such 
efforts were conspicuous. 

As for the prevalence of tuberculosis in Great Britain, 
Dr. Menzies, 23 taking as a basis for calculation the number 
of primary notifications in a year, and multiplying the number 
by five (on the broad assumption that the life of a tuberculous 
patient is about five years from the onset of the first definite 
symptoms of the disease), estimates that there are, roughly, 
45o,ooo to soo,ooo persons (of all ages and at all stages) 
who at any given moment are suffering from the disease. 
Again, the intensive search for the amount of tuberculosis 
among the Framingham community brought out the start­
ling fact that there are ten active cases to each death from 
tuberculosis.24 Applying this calculation to the number of 
deaths in England and Wales-say, in Ig2o, when it was 
42,ooo-we get the figure of 420,ooo as suffering from active 
disease. Looking from another point of view, the Fram­
ingham and National Service Board (America) estimates that 
2 per cent. of the community are suffering from tuberculosis 
in a recognizable form, and that I per cent. are active cases 
and the other I per cent. are potential cases.25 If this 
estimate is applied to the population of Great Britain (the 
present census of Great Britain is 42,767,530), we get the 
same result-viz., that there are about 42o,ooo active cases, 
a figure not very far from Dr. 1\fenzies' calculation, if we 
include Ireland. So that it seems that the official number of 
notifications is far short of the number of active cases of 
tuberculosis in this country (seep. 2II). If notification falls 
short of the actual number, is it unreasonable to suppose 
that the n·umber of deaths registered as due to tuberculosis 
may not also represent the actual number of those that die of 
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the d~sease? Tuberculosis presents such wide variety of types, 
and 1s related to so many diseased conditions,• that it is 
possible for loopholes to occur which escape the official net 
of recognition. Are we quite sure that cases of so-called 
chronic bronchitis, with fever, expectoration, emaciation, 
night sweats, etc., and lung affections, such as unresolved 
pneumonia with continuous fever, are not tuberculous? That 
England should register nearly five times as many deaths 
from bronchitis as the United States26 (male rate 20"9 in the 
United States, as against :ro6·:r for England and Wales, 
rgo8-:rg:r2) lends colour to our doubt as to the accuracy in 
the diagnosis. Again, there are cases we have described as 
strumous, abortive, and incipient forms of phthisis, which are 
really tuberculous in nature, but without the presence of 
tubercle bacilli in the sputum, and which are probably not 
notified. Just as in India thousands of deaths from phthisis 
are registered under malaria and fevers of unknown origin,27 

so there are many ways by which leakages may occur which 
may account for the great disparity between the official 
number of notifications and those actually suffering from the 
disease. At any rate, in spite of strenuous campaign against 
tuberculosis during the last twenty-five years, that there 
should be nearly a thousand deaths a week from this disease, 
as Lord Curzon pointed out, and nearly half a million of 
active sufferers, including Ireland, at the present day in 
highly civilized England, does not give much cause for con­
gratulation. 

The Causes of the Present Situation.-How is it that our 
success has not hitherto been commensurate with the efforts 
put forth and the money spent towards controlling this 
disease? Sociology has shown that we have emphasized 

* Tuberculosis is closely or remotely associated with asthma, emphy­
sema, and bronchitis, pleurisy, pneumonia, whooping cough, influenza, 
anremia, syphilis, cancer, rheumatism, malaria, typhoid, insanity, low 
blood-pressure from pluriglandular insufficiency, p~egnanc?"~ c~rdio­
vascular lesiOns, mitral stenosis, b:emorrhage, chrome gastntls, mtes­
tinal stasis malnutrition, rickets, diabetes, skin eruptions, chronic 
kidney and' liver disease, thyroid insufficiency, neurasthenia, adenitis, 
chronic pharyngitis, and tonsilitis, etc. 
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contagion too much, and have paid too little attention to the 
social conditions of the people, that tuberculosis is one of the 
social evils that man has allowed to accumulate from gener­
ation to generation, and that the present civilization has 
tended to create physical, mental, and moral inefficiency in a 
large mass of people. Biology goes further, and shows that 
such environmental defect to-day is liable to become 
constitutional defect to-morrow, creating in the child of bad 
heredity a lowered resistance to disease like tuberculosis. 

Tuberculosis more a Social than Medical Problem.­
Therefore, tuberculosis is not so much a medical, as it is a 
social, economic, and political problem. Almost all disease 
processes can be traced directly or indirectly to the vicious, 
social, industrial, and economic system that prevails at the 
present day. There is practically no constitutional disease 
in wild Nature. In our experience of twenty-two years of 
sanatorium life we never had in our midst a single case of 
measles, smallpox, diphtheria, typhoid, scarlet fever, or any 
other zymotic fever. Even influenza had lost its terrors in 
the sanatorium, and not one patient fell a victim to this 
malady, showing that country life is much more free from 
disease than town life ; and that when to the fresh air life in 
the open country is added good nutrition, you have an ideal 
life where disease conditio~s cannot flourish. But slums, 
underfed children, alcoholism, pauperism, the army of the 
unemployed, and the destitute, are problems of the modern 
city and the present social system. 

Tuberculosis and Civilization.-Civilization goes hand in 
hand with tuberculosis. Races like the Negro, the American 
Indians, etc., were virtually free from tuberculosis until they 
came into contact with white civilization. The growth 
of modern civilization has involved the conquest and 
exploitation of other countries, the opening of foreign 
markets, the extension of trade and commerce, and the 
accumulation of wealth. The industrial and commercial 
expansion has brought with it the ~ultiplication of machines 
and mills, of factories and workshops, the decline of agricul­
ture, the migration of rural population, and over-crowding of 
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towns. Menzies 28 reckons that while the urban population 
of England was 20 per cent. in x8ro, it rose to So per cent. 
in xg:ro, and would very likely be nearly 85 per cent. at the 
present day. This enormous overcrowding of cities and 
manufacturing centres is followed by keen competition, 
economic stress, seasonal tn:.de, casual labour, irregular 
work, unemployment, poverty, and want. So that civiliza­
tion has tended to create two opposite evils-wealth and 
poverty, and both cause physical and moral inefficiency. 
Since poverty is the lot of the many, the greater proportion 
of social inefficiency falls upon the poor classes. 

Tuberculosis is a Social Evil.-Tuberculosis is a social 
evil, and is connected directly or indirectly with almost all 
other social evils of modern civilization. Fresh air, good 
food, and decent accommodation are the basic needs of 
every human being. Deprive him of these elementary 
wants, you set in motion many physical, social, and moral 
ills, which add impetus in every generation, like the stone 
that gathers momentum as it falls. All the social evils 
gather round unemployment and poverty, which lead sooner 
or later to overcrowding, slums, drink, sickness, disability, 
mental and moral weakness, pauperism, crime, and insanity; 
and tuberculosis comes as the cause and the effect of this 
vicious circle. Let us proceed to study briefly this question. 

Tuberculosis and Poverty.-To begin with, of all the 
predisposing causes of consumption among the poor, poverty 
comes first and foremost. It is reckoned that about 70 per 
cent. of consumption occurs among the poor. By the poor 
we do not mean the working-classes only; we include all 
those whose income is not sufficient to provide them and 
their families with those bare necessaries of life which are 
essential for the maintenance of physical efficiency and 
health. This includes many classes and conditions of 
workers-from the homeless vagrant and the casual labourer 
to the humble clerk, the impecunious curate, the draper's 
assistant, and the shop-girl, whose poverty is no less terrible 
because it is hidden under respectable appearance. and 
whose margin of subsistence is so narrow that any economic 
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disturbance or ill-health would bring them to the verge of 
distress and destitution. 

Charles Booth found that 30·7 of the London population 
were on or below the poverty line. It is not our province 
to enter into the many causes of poverty. It is certain that 
more poverty is caused by misfortune, such as lack of 
employment, insufficient earnings, sickness, old age, physical 
defect, than by misconduct, such as improvidence, laziness, 
vice, and crime. \-Vhatever be the social, economic, and 
industrial causes, it leads to underfeeding, distress and 
anxiety, sickness, reduced working power, and still greater 
poverty. 

In the next stage poverty leads to overcrowding and slums. 
The family which occupied three or four rooms seeks smaller 
accommodation, and, as destitution increases, removes to a 
one-roomed tenement, and gradually drifts into slums or 
workhouse. From the census returns of rgrr it was found 
that over 8oo,ooo people in Great Britain were living in one­
roomed tenements. In London there were 30o,ooo one-room 
dwellers, of whom 3,000 were living eight in a room, over 
g,ooo living seven in a room, and at least 26,ooo living six 
in a room ; 29 and since the war the house famine has made 
matters worse. It was shown that about half the whole 
population of Scotland live in houses of from one to two 
rooms. ' I myself know of houses,' declared Mr. John 
Robertson,30 'that were condemned as unfit for habitation 
during the cholera epidemic of r84o, yet they are inhabited 
to-day and are more overcrowded than they were in r84o.' 
The awful slums-lodging-houses and one-roomed tenements 
of London, one or two of which we have visited-who can 
describe their dismal surroundings, their dark stairways, the 
dingy passages, the dilapidated walls, the air rank with dirt 
and damp, the rooms grim and bare and squalid, where 
thousands of fallen humanity of all ranks seek shelter for the 
night or live day by day, miserabl,e, monotonous lives, where 
the ragged child, the sickly poor, sleep huddled together or 
stretched on the bare floor. Here poverty and want hold 
high revel, tuberculosis and immorality find a seed-bed, and 
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crime and insanity supply material for future generations. 
No wonder Dr. Addison 31 said that • slums are one of the 
most costly and dangerous of our social evils.' 

In the still further stage, poverty becomes hopelessly 
mixed up with overcrowding, slums, drink, sickness, and 
vice. It is impossible to separate the cause and effect of 
drink, which often goes with defective sanitation, bad housing, 
and low standard of living. True, alcohol is a terrible curse. 
It tends to poison the germ cells, retard tissue formation, 
injure the vascular and nervous systems, hinder digestion, 
and hands down its evil inheritance to succeeding generations. 
But poverty is often the parent of drink by directly provoking 
it in some instances, and in others by weakening the will so 
that the victim falls an easy prey to its temptations. When 
all these social evils combine their forces, the physical and 
moral degeneration becomes profound. 

Mental and Moral Results.-A life of prolonged want and 
destitution lived in overcrowded and insanitary surroundings 
produces lowered resistance, backwardness among children, 
and feebleness of mind. Poverty starves the brain, dulls the 
intellect, takes away self-respect and a spirit of independence. 
The brain gives way under the constant dread of hunger and 
anxiety. The unemployed becomes in time unemployable, 
as, when he loses all heart and ambition in life, he loses 
interest in himself and others, and power and ability to work. 
Mean streets, congested areas, and drab surroundings, depress 
the mind. It is so hard to be good and moral in a vicious 
and cheerless atmosphere. When children are reared in 
miserable homes and amid squalid ugliness, they lose all 
taste and refinement and become coarse and sensual. In 
one-roomed family life virtue cannot flourish, nor is decency 
possible. So chronic want and sordid hofi.le life and sur­
roundings lead to moral degeneration, feebleness of intellect, 
to crime and insanity, as seen by the fact that the majority 
of the poor and the submerged fill the workhouse, the asylum, 
and the vrison. 

The Second Generation.-The unfortunate child that is 
born of poverty inherits the weakness of its parents, and 
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begins its life very much handicapped. Add to this the fact 
that a large majority of them cannot get natural food from 
their mothers, who either have no milk with which to feed 
them, or their work in mills and factories gives them no 
opportunity to nurse the little ones. Hence, in wealthy 
Bradford, where practically all mothers go out to work, and 
breast feeding is a curiosity, the infant mortality32 is I32 in 
Igig, while in poor County Roscommon, Ireland, where the 
children are breast-fed, it is only (Igi6) 35· When the 
children do survive these bad conditions, their bodies are 
stunted, their teeth decayed, their digestion weakened, the 
bones rickety, their whole constitution starved, and they 
become a prey to scrofula~ tuberculosis, etc. No wonder 
many of the young people bred in poor and ugly surround­
ings, brought up by wrong feeding, bereft of sound education 
and moral training, deprived of home life and influence, 
have not the stamina or the strength to face life's stern 
duties and problems, and drift away by strong under-currents, 
and sink to a lower and lower abyss, giving birth, in their 
turn, to children as physically and mentally defective as 
themselves, to swell the ranks of inebriates and criminals. 
The want of fresh air and food in the early years of child­
hood is seen in the decline of vigour and vitality of young 
men and women. One has but to look at the pale, tired 
faces, stooped shoulders, and flat chests of the mill, factory, 
and shop-gir]s in the big manufacturing centres and towns 
to notice the degenerating effects of the modern industrial 
system. No wonder that literally thousands upon thousands 
of recruits in London and all the important cities and towns 
in England and America were rejected as unfit during the 
great war, · 

Tuberculosis, Poverty, and Other Social Evils.-Tuber­
culosis and poverty are closely connected with many other 
social ills. Vile air and vile surroundings cannot produce 
bright eyes, cheerful faces, sound bodies, or sound minds. 
Dr. Goring 33 found that physical and mental infirmity were 
allied to a low economic scale of living, and that crime was 
associated with defective stature and defective mind. The 
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Chief Constable3
• of Exeter says that 1 poverty is one of the 

great causes of juvenile delinquency, as, in his opinion, it un­
doubtedly is of crime.' The Prison Commissioners, in their 
report in 1.91.8, say that decrease of crime by nearly So per 
cent. was due to the late war affording endless opportunities 
for service and employment to those who otherwise would 
have drifted into crime and prison. In Italy 87·9 per cent. 
of criminals came from families with profound poverty.85 

Two-thirds of cases of delinquency among Chicago children 
were from badly-housed districts.86 Criminologists like 
W. D. Morrison 87 state that density of population is one of 
the main causes of crime. So crime, like tuberculosis, is 
mostly a social and economic question. That one-fifth of 
all deaths amongst prisoners is due to some form of tuber­
culosis, as Goring 38 found, shows another link between tuber­
culosis and crime. 

So also syphilis can be considered as chiefly brought 
about by social and economic causes. Insufficient wages of 
women tend to contribute to a low standard of morality, as 
they are tempted to supplement their poor earnings by im­
moral means.39 The inadequate salaries paid to thousands 
of young men employed in shops, warehouses, and factories, 
etc., prevent them from marrying and providing a home ; 
hence one cannot be surprised when sexual lapses result in 
venereal disease. Again, poverty and insanitary surroundings, 
especially when there is a constitutional defect, weaken the 
will and resisting power, so that men and women fall an 
easy prey to immorality and crime. 

So also mental unsoundness, imbecility, and insanity 
can be traced in many cases among the poor to an hereditary 
defect born of economic causes in the first instance. Foul 
air and poor food stunt both the growth and the intelligence 
of the child. Taking England as a whole, the children of 
the working-classes are several inches shorter and several 
pounds lighter than the children of the more. well-to-do. 
There is a close connection between insanity and over­
crowding. The 1\fayor of Poplar found, after careful analysis, 
that whereas the increase of pauper lunacy for all London 
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was r9 per cent., in the overcrowded districts it was Io·I per 
cent.40 That tuberculosis and insanity are the outcome of 
lowered resistance is seen by the fact that both often go 
together. It is well known that tuberculosis is rife among 
idiots and lunatics. 

So that we can conclude that almost all the social and 
moral evils that plague civilized mankind are associated, 
directly or indirectly, with tuberculosis, and are caused by 
vicious, social, and economic conditions that prevail among 
civilized people. Now$ the question arises: Is tuberculosis 
determined by poverty or poverty by tuberculosis ? \V e 
should say that poverty, in the first place, leads to tubercu­
losis through lowered vitality, and then it becomes the effect 
of tuberculosis from ill-health and disability for work. There 
is still a wider question : Is a consumptive a defective 
because he is tuberculous, or tuberculous because he is a 
defective ? Is a workman unemployed because he is unem­
ployable, or vice versa ? Is inefficiency the cause or the effect 
of social evils? One school holds that tuberculosis and 
other social evils are caused by defective environment, and 
another school holds that they are caused by defective endow­
ment. \Ve have already pointed out that environment to­
day may become endowment to-morrow, and that both with 
personality can influence and shape men's lives for good or 
ill. But this does not mean that man is inherently sinful or 
criminal, or inherently tuberculous. Man is no more born 
criminal than a consumptive is hom with tubercle bacilli. 
True, good nurture may not eradicate the effects of bad 
heredity in a single generation, but this is not to say that a 
persistent favourable environment with strong personality 
cannot wash off the stains of bad heredity in course of time. 
\Ve can go further and say that some of the vilest and most 
degraded characters and habitual criminals have, when 
brought under intense spiritual influence, been quickly trans­
formed into sober and good citizens, apparently in defiance 
of recogniZed laws of heredity and biology.41. 

Tuberculosis among the Middle and Upper Classes.­
If about 70 per cent. of tuberculosis can be accounted fot 
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among the poor, what about the rest? There is much 
poverty among the middle classes, many of whom suffer in 
silence from the effects of fixed incomes which are often 
barely sufficient to keep their families in ordinary comfort, 
and from the heavy burden of taxation. To keep up appear­
ances and to obtain the comforts of life they work all the· 
harder, suffer from keener competition and spend more 
nervous energy than either of the other two classes. Hence 
exhausted by overwork, their struggle for existence is just as 
severe, if not more so, than· that of the poor, and so many 
fall under the mental strain and fatigue, which prepare the 
soil for tuberculosis and other maladies. 

As for the rich, tuberculosis is not only caused by in­
sufficiency of air and food, but also by inefficiency of gastric 
organs to bring about healthy assimilation and nutrition. 
A life of luxury and overindulgence exhausts the energy of 
the nervous and · digestive systems, leading to abnormal 
bacterial decomposition in the intestines, and ·destruction 
and waste of food materials. So that malnutrition and ill­
health can result from overfeeding as well as from under­
feeding. Added to this mental work, worry and responsibility 
on the part of the well-to-do cause a great deal of wear and 
tear of life, undermine the nervous system, and bring fatigue, 
toxic products, disease processes, and tuberculosis. So in 
both the rich and the poor we can trace the relationship 
between tuberculosis and many of the social conditions 
fostered by modern civilization which has burdened a larger 
class with the effects of poverty and the smaller with those 
of wealth, and both with stress, anxiety, tuberculosis, 
and inefficiency. All the social evils can be summed up 
in one word-insufficiency or defectiveness. The poor suffer 
most from defective nutrition, defective physical, mental, and 
moral surroundings. And when the mischief is done, and 
the degeneration is more or less complete, we intervene too 
late in our rescue work. How foolish it all seems that after 
creating conditions which make criminals, paupers, lunatics, 
and consumptives, the nation proceeds to organize an 
elaborate machinery, provide an army of officials, and spend 
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millions of money to build prisons, workhouses, asylums, and 
sanatoria, to incarcerate the wrecks of humanity, which are 
but the products of the social system which it had allowed 
to continue for generations. Ruskin once said that when a 
murder was committed in London he would place all its 
citizens in the dock. 

It is one of the terrible ironies of the present day that, 
while England is constantly extending her conquests in 
circumference, in the very centre of the Empire her own sons 
and daughters find no room to live, and go about the streets 
in want of the barest sustenance that is not denied to the 
savage and the Hottentot ; that while she is spending her 
energy in conquering and killing her foes hundreds of miles 
away, she has allowed the enemy at her very door to destroy 
thousands of her children in the prime of their lives. 1\lr. 
Rowntree, in his book, declared that there were no less 
than I3,ooo,ooo of the inhabitants of the United Kingdom 
on the • hunger line.' Sir James Crichton-Browne said that 
there was reason to believe that 30 per cent. of the popula­
tion were still Jiving in poverty, ill-clothed and underfed, and 
in insanitary conditions conducive to mental deterioration. 
England's real foes are not outside, but are within her own 
borders-foes that are sapping the life-blood, and causing 
the physical and moral wreck of her citizens. 

Conclusion.-Thus the social evils of civilization are 
mostly economic evils, and both underlie all disease processes 
including tuberculosis. Whatever undermines the vigour of 
the body makes disease possible. The undue prominence 
given to the microbe factor has obscured the real significance 
of social and nutritive factors of tuberculosis which are the 
outcome of the modern conditions of civilization. It is not 
poverty alone, but social evils that cluster round it, that 
intensify its effects and make for tuberculosis and other 
social disease. The present social and economic conditions 
do not favour the full growth and development of many an 
individual. The purpose of evolution is to lead man from a 
primitive life to gradual stages of progress and civilization. 
The very falls and mistakes of a nation are part of the 
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evolutionary scheme, and can be made the stepping-stones 
to the realization of larger sympathy and service, and 
to an endeavour to secure a larger life and health to fallen 
humanity-humanity which is crushed by the grievous 
burdens which social and economic wrongs have imposed 
on it. 
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CHAPTER XXIII 

THE PREVENTION OF TUBERCULOSIS 

' It may be broadly stated that an advance in material prosperity of the 
community as a whole will be reflected in a decreased incidence of tuber­
culosis. '-Report of Brilislt Departmental Committee on Tuberculosis. 

'That country is richest which nourishes the greatest number of noble 
and happy beings.'-RUSKIN. 

'The happiness of a great people was the sole object of government.'­
GlBBON. 

WE have thus far attempted to show that tuberculosis is a 
product of defective nutrition and defective environment, 
that it is more a biological and sociological than a bacterio­
logical and pathological question, and that it is inextricably 
bound up with other social evils which, working in a vicious 
circle, intensify the effect of each other to the physical and 
moral detriment of the nation. The success of the open-air 
treatment is both the acid test and acid proof of our con­
tention. For it is because poor nutrition and bad environ­
ment are the cause of tuberculosis, that improved well-being 
and good environment do cure and arrest the disease in a 
large number of cases. '\Vhen once this truth is brought 
home to the heart of the nation, it can be trusted to devise 
measures of treatment and prevention which can be adapted 
to the varying needs and conditions of the people from time 
to time. Here, in this chapter, we shall only consider very 
briefly general principles that would be a rough guide in 
carrying out such preventive measures. Going to the very 
root of the matter, .we can lay down as first principles the 
following: 

First Principles. 
1. That health and efficiency are the greatest asset of 

every worker, and sickness and disability his greatest calamity, 
as they mean poverty, illness, financial distress and misery. 
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2. That fresh air, nourishing food, and decent accommoda­
tion ensure a great measure of physical health and efficiency, 
happiness and contentment. 

3· That a nation which produces the greatest number of 
healthy and happy citizens is the most civilized, most pros­
perous, and best equipped to hold its own amidst the stress 
and competition of the world. 

4.- It is therefore the duty of every civilized State to see 
that its workers are placed in the way of being provided 
with these elementary wants that make for national health 
and security. 

These broad principles are coming to be recognized as 
fundamental truths that should guide every civilized country 
in the government of its people. With reference to tuber­
culosis, we next go on to affirm that : 

Second Set of Principles. 
r. Tuberculosis is chiefly associated with poverty, over­

crowding, slums, and other social evils. 
2. By working to get rid of tuberculosis we are working 

to get rid of many social evils that have brought misery and 
unhappiness to civilized people. 

3· Tuberculosis and other social evils, when traced to 
their source, seem to be bound up with big industrial and 
economic issues, such as unemployment, the distribution of 
wealth, fair wages, the regulation of hours of labour, the 
land question, housing, etc. 

4· So almost every medical question becomes ultimately a 
social and economic question, requiring to be dealt with by 
the community as a whole, by social reformers, and the 
sanitary, the municipal, and political authorities. 

Such a social and economic aspect of tuberculosis puts 
aside the microbe factor, and points out that a man's working 
capacity and economic value depend upon his wellbeing, and 
lays stress on his environment-his food and drink, his occu­
pation, wages, housing accommodation, his home surround­
ings, etc. The fundamental basis of all health is nutrition, 
and all social and economic conditions that interfere with 
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nutrition lead to loss of resistance and make disease possible. 
So medical questions cannot be separated from social 
problems. Tuberculosis is inextricably associated with the 
general living and working conditions of the people, and is 
therefore a sociological problem which, in the next step, 
involves labour and political issues-a step which the medical 
profession may riot be willing to take; but if it is in right 
earnest about the prevention of tuberculosis, it is ·bound to 
go further and enter into the economic and political aspect 
of the disease, and make its voice heard in settling the labour 
and social problems of the day, such as unemployment, low 
wages, bad housing, slums, child welfare, etc. 

If by some miracle unemployment and destitution are 
abolished from the land, every man has work to do, a fair 
and living wage, good and sanitary accommodation and 
wholesome surroundings, there is no doubt that tuberculosis 
will be eradicated in a few years. The mothers, being freed 
from poverty and anxiety, will be able to stop at home and 
nurse and look after their children, so that infant mortality 
and child tuberculosis will be very much diminished; more 
young men will earn sufficient to enable them to marry, so that 
syphilis will not be a formidable plague as it now is; and 
crime will be diminished to the smallest proportion, as it was 
during the war. But social and economic evils have been 
allowed to accumulate from year to year, from generation to 
generation, so that they have now become more and more 
difficult to solve, and are the despair of the reformer and the 
politician, who find they have not sufficient courage and 
strength to strike at the root of these evils. Hence they have 
resorted to palliatives and doles that have not touched the 
main disease, which,like a running sore, remains undermining 
the physical and moral health of the people. 

What Is being done.-The general measures undertaken 
by the State, the municipal and other authorities, to meet 
poverty. unemployment, destitution and sickness, are chiefly: 
The administration of poor law relief, the unemployment 
benefit, the insurance benefit, maternity benefit. medical 
supervision d school children, free meals for necessitous 

22 
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children, the provision of creches and day nurseries, dental 
and other clinics, besides the help given by voluntary social 
workers, church agencies, health visitors, and by private 
benevolent enterprise. 

Among the benefit schemes in respect of tuberculosis that 
have been put into operation or 'in contemplation may be 
mentioned: The provision of tuberculosis dispensaries, 
medical s~pervision by tuberculosis officers, nurses and staff, 
the sanatorium and hospital accommodation,· domiciliary 
treatment, after-care supervision and work arranged by 
tuberculosis after-care committees, training centres and 
workshops, industrial colonies, village settlements, open-air 
day and residential schools, sanatoria for children, etc. 

Palliative and Preventive Treatment.-All these bene­
fits may be good in their way, and may be necessary as 
a temporary measure, but many of· them do not aim in 
eradicating social evils. Unemployment and slums cannot 
be radically dealt with by such palliatives. Merely giving 
relief to people after they have become paupers and derelicts 
is like sprinkling some carbolic powder over a broken 
sewage pipe ; the disinfectant only disguises the real danger 
of poisoning by sewer-gas. The workhouse system, as the 
writer pointed out many years ago, is both demoralizing and 
inhuman, "and ought to be abolished, and some scheme of 
out-door relief planned on a generous scale should be substi­
tuted, which does not destroy the independence of or break­
up the family that seeks assistance. But all doles are 
demoralizing. They are no solution of prevention of a social 
disease like tuberculosis. 

Some of the above-mentioned measures undoubtedly aim 
at prevention. In the complete tuberculosis. scheme· put 
forward by the State and local authorities, the dispensary, the 
sanatorium, the after-care and colonies take a prominent part. 
The dispensary would be doing a good work if its main aim 
is to find out early cases with a view to early trea~ment. 
The educational value of a sanatorium among a wide circle 
of patients' relatives and acquaintances lays a sure founda­
tion for the prevention of tuberculosis in the future. The 
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sanatorium benefit in the Insurance Act has not proved 
a success in the past; it could be improved if the stay in 
the sanatorium is extended as long as it is necessary. The 
sanatorium could be made useful in many ways by extending 
its activities, as we shall presently see. The proposed 
scheme of colonies and village settlements on an extended 
scale for ex-patients should be approached with caution, as 
it bristles with difficulties and drawbacks. The object of 
the colony is to provide facilities for the patient to carry on 
his old occupation or learn some new trade under ideal con­
ditions and skilled supervision. But if it is going to be 
worked like a leper colony, where consumptive patients are 
practically deported and segregated, it should be condemned. 
No colony, in our estimation, should be run on the principle 
that the tuberculous are infectious people, and ought to be 
segregated like lepers in the interest of the public, and that 
it should be ' run by consumptives for consumptives.' It is 
wrong scientifically, ethically, humanely, and psychologi­
cally. The tragedy of many tuberculous schemes is that men 
with immature minds and n~rrow outlook should be given 
power to inflict misery and pain to thousands of silent 
sufferers by their ill-conceived schemes and measures based 
on infection in home life. As we have already pointed out, 
it is not so much the home environment as nutrition that 
is at fauit in many a working-class family. In Birmingham 
it has been shown that while the mortality rate for males 
between thirty-five and forty-five was 4·5 per I,ooo, it was 
only r6 for females, though they spend more time in the 
house than do the "men, which emphasizes that it is not the 
infection factor so much as the food factor that would in­
fluence the relapse of ex-patients when they return home. 
The authors of ltzdustrial Colo11ies for the Consumptive 
have made a mistake when they consider that the State 
subsidy without segregation would be futile. The segrega­
tion of tuberculous patients should not be made a condition 
for any State help that may be given them. Man is a social 
bP.ing, and his living relation '"''ith the outside world is part 
of his healthy environment. The patient's desire for home 
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life should be satisfied, and this satisfaction and content­
ment will go a long way to complete the arrest of his 
disease. So with children. By segregating them in an 
open-air institution for many months they are deprived of 
home life and home influence so necessary for the building­
up of their morals and character. All attempts to secure 
physical health at the expense of mental and moral well­
being will only end in greater disaster. The psychology 
of the consumptive demands that the integrity of his family 
should be preserved in all after-care schemes promoted by 
the State or private enterprise. 

Village Settlements.-For this reason better than colonies 
are village settlements, where convalescent patients can go 
and live with their families in healthy homes amidst healthy 
surroundings. We go further a~d say that all settlements, 
like garden cities, should be open for all, and not restricted 
to tuberculous patients alone; so that they may consider 
themselves as one of the great human family, and mixing 
with others they may throw off any suggestion and fear 
of the disease haunting their minds. 

Even village settlements will not be an advantage to ex­
patients if they are situated far away from their home 
surroundings and from their place of business. Besides, 
all these colony and settlement schemes involve an enormous 
outlay, which may be· out of all proportion to the advan­
tage gained in settling a few families. Again, we find that 
in practice it is not easy for a patient to change his old 
occupation, in which he is skilled and which he has devoted 
many years to master. Farming conditions are hard and 
unsuitable to many sanatorium patients. The so-called 
light farming or light .work in the country so thoughtlessly 
advocated does not exist. The real problem concerning a 
tuberculous· patient is how to get him quickly well, how 
to get him into some work where he may earn a living wage 
without suffering a relapse, and how to avoid a large expen­
diture and big schemes, which may be both complicated 
and unworkable. Towards the satisfactory solution of these 
problems we would submit the following : 
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Third Set of Principles.-(x) All tuberculosis schemes 
should be devised with the view that they are not going 
to be permanent, and that tuberculosis is not going to be 
with us always. (2) The diagnosis and treatment of early 
cases is absolutely essential in the interest of economy and of 
all concerned. (3) The scope of the existing sanatoria should 
be extended where necessary to embrace many activities. 
(4) The home environment of the patient should be im­
proved so that he may carry out the treatment- begun in 
a sanatoria. 

I:. The nation should be careful not to commit itself to 
any large tuberculosis schem~s, because for one thing we 
hope that tuberculosis, like leprosy, will one day be eradi­
cated if we strenuously persevere in improying man's 
environment. The isolation hospitals are not in such a 
demand now as they once were, and will be less and less 
needed as zymotic fevers are more and more brought under 
control. And so it will be with regard to tuberculosis. 
Any permanent schemes involving a big financial outlay 
may become as obsolete in a few years as isolation hospitals 
are at the present day, unless they form a part of improved 
housing movements, such as Bournville, Port Sunlight, 
Earswick, Letchworth, and other garden cities. 

2. The whole secret of solving the tuberculosis problem 
lies in detecting and treating pulmonary tuberculosis in its 
very early stage. By such a course we would save chronic 
invalidism of the patient, domiciliary treatment, after-care 
and a host of financial, sanitary, and social measures which 
would became necessary if the disease is left to progress. 
Every means should be taken to bring early cases to light so 
that convalescence may be established after a few weeks' 
stay in a sanatorium, and the patient be enabled to resume his 
old occupation. The earlier the treatment the shorter the 
stay in a sanatorium, the larger the number of restored 
patients with working capacity and the greater the reward 
of the country in reclaiming many lives for active usefulness. 
On the other hand, the longer the diagnosis and treatment 
is delayed the greater will be the number of incurables, and 



342 PULMONARY TUBERCULOSIS 

the more severe the misery and burden both to the family 
and the nation. Therefore, the physician should not wait 
to find the evidence of tubercle bacilli in the sputum before he 
decides to send the patient to an open-air institution. There 
are enough early signs and symptoms (see Chapter XIII.) 
from which a positive diagnosis can be made without the 
presence of tubercle bacilli. We can go further, and say it 
is worth while to send a patient to a sanatorium even only 
on suspicion as a means of prevention, so that the patient 
may have the benefit of the doubt, and be recuperated in 
mind and body by a short stay in the country under ideal 
conditions and medical sup~rvision. The so-called non­
tuberculous cases, said to be treated in a sanatorium, are 
really suspicious cases sent to prevent further complication, 
and which would be all the better for their stay in an institu­
tion. So many interests are involved in the early detection 
and treatment that we would strongly urge the profession to 
concentrate its energy in ferreting out early cases for advice 
and treatment. The secret of the ·success of the Framingham 
community lies in their enthusiasm and intensive search for 
the disease.' At first~ the_ .search would" discover many 
advanced cases as in Framingham 2 (where 55 per cent. of 
cases were discovered in the advanced stage, and later this 
was reduced to I7 per cent., while the death-rate was 
reduced from I2I"5 to 64·5 per Ioo,ooo), but as it progresses 
more early cases will be brought to light for treatment. Any 
scheme or machinery by which the patient can be found out 
early and saved before he gets into a chronic an~ incurable 
stage ought to be welcomed. If the dispensary sy·stem, 
notification, and sanatorium, can provide such a machinery, 
their existence will be justified. 

3· The existing sanatoria could be made centres of many 
beneficent activities. (a) They should devote their time to 
treating early cases, so that the patient may return home as 
quickly as possible and resume his old work. (b) They 
could go further, and treat patients in the pre-tuberculous 
stage, with a view to prevention. For this .reason th"" • 
Grancher system of planting children threatened 
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tuberculosis, not in institutions, but in country homes, has 
much to commend itself to this country. Its success is not 
due to the removing of the children from tuberculous con­
tacts as its advocates allege. It undertakes to treat them in 
the scrofulous or suspicious stage before poverty, malnu­
tritio~. or vicious environment has time to develop the 
disease. It helps to build up their little bodies with resist­
ance by fresh air, good food, and country life. Lastly. it 
provides them with home life and family surroundings while 
under treatment. If we are to make any headway in the 
control of tuberculosis, and obtain the greatest possible 
return for the money spent, the sanatorium should become 
more and more a preventive institution rather than that it 
should fill its beds with more or less advanced cases with 
little prospect of cure. (c) Their scope can be extended by 
fitting them up with workshops at which suitable trades or 
some open-air occupation, such as gardening, poultry 
farming, etc., can be taught to patients, so that while under 
medical supervision, they may be learning some manual 
work, thus doing the work of colonies-at least in a pre­
liminary way-without incurring any additional outlay 
necessary for the establishment of a colony. (d) They can 
follow up cases and keep in touch with old patients and 
examine them periodically, and in this way the sanatorium 
physician can be of great help in the follow-up system and 
after-care of ex-patients. 

4· Improving the home conditions of the convalescent 
patients will be an easier solution when compared to the 
vast expenditure involved in establishing industrial, farm, 
and residential colonies and settlements. The principle is 
that instead of taking the patients away to live in ideal 
surroundings, to bring ideal conditions to their own homes. 
When every city is a garden city, and every home a sana­
torium, the patient need not go away to seek healthy condi­
tions elsewhere. Till then the problem of the treatment of 
tuberculosis will be much simplified if we devote our energies 
to early treatment of the patient with a view to his early 
resumption of work, and to improve the environment both 
at home and in hi;:; place of employment. 
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What is to be done in the Way of Prevention ?-But 
even colonies, village settlements, sanatoria, and early treat­
ment deal only with existing cases. They cannot prevent 
the incidence of tuberculosis. We may give doles, dental 
clinics, or domiciliary treatment till the end of time, and yet 
not eradicate the disease. The problem of every civilized 
State is how to maintain the health and happiness of its 
people without . demoralizing them. As long as such 
questions as unemployment, poverty, insufficient wages, 
insanitary housing, overcrowding and slums are left as they 
are, there is no hope of dealing with the prevention of the 
disease. It is like trying to pump out water from a ship that 
has sprung a bad leak. As fa,st or faster than you can pump, 
the water rushes in through the hole and fills the ship. As 
fast as you cure patients, their places are filled by others 
manufactured by the existing conditions. So we come back 
to the old story-viz., economic and social conditions are the 
bed-rock of. tqberculosis and other evils. So we go further 
and lay down the necessity of: 

Fourth Set of Principles.-(r) Better understanding 
between capital and labour. (2) Better distribution of the 
necessities of life. (3) Healthier and happier conditions of 
labour. (4) Better housing. 

To carry out these reforms a new mentality, a new spirit, 
a reorganization of the whole economic and industrial 
system would be necessary-an altruism which would bring 
about a better understanding between capital and labour 
and ideas of co-operation and brotherhood in commerce and 
industry instead of antagonism and competition. But it 
may be rightly pointed out that even the united efforts of 
capital and labour cannot achieve much at present as, owing 
to post-war conditions and international complications, there 
is a state of unrest, depression of trade, decrease in manu­
facture and exports, an uncertainty of exchange, and con­
sequent unemployment and distress. It is quite true that 
social and economic problems have become the concern 
of the State and ultimately an international affair, and that 
the fluctuation of exchanges, unemployment, and industrial 
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dislocation are only symptoms of the world's disease and not 
the disease itsdf. The prosperity ·and adversity of one 
nation affect equally other nations. You cannot hurt your 
neighbour without hurting yourself. \Var has bwught chaos, 
confusion, stagnant markets, and economic distress, while 
peace and goodwill and co-operation among n'ations alone 
can restore stability, revival of trade, and industrictl develop­
ment. So we go further still to the root of all reforms 
when we say: 

Final Principles.-(:r) Stop all wars and war- expenditure, 
reduce armaments, and promote peace. (z) Reduce the 
burden of taxation, free the imports and exports, cheapen 
the necessaries of life. (3) Encourage industry, promote 
agriculture and small holdings so that the people may grow 
and live on fresh food, carry out land reform and land 
development. (4) Help to multiply garden cities and garden 
suburbs, clear slums and build houses. 

:r. A comprehensive programme, but. there are no means 
available at present to launch out any such big schemes may 
be the reply. But the country spent millions upon millions 
of money in destroying lives far away, surely it can spare a 
tithe of it in saving the lives of its own children.* \Var is a 

* The figures below show the great post-war increase of expenditure 
on armies and navies in the Allied countries :8 

United States 
Britain 

France 

Japan 

I9I3·I4 
(appro>:.mately ). 

£6J,ooo,ooo 
£ztl,4 16,ooo 

£37 ,ooo,ooo 

£1o,ooo,ooo 

1920·21 
(approxunately). 

On the other hand, many years of life are lost to every individual and to 
the nation because of tuberculosis. Life tables show that the eradication 
of tuberculosis carries with it a saving to the average human life of f1·om 
two and a half to three and a half years, with a em-responding increase in 
the health of the country amountin3" to billions of dollars (millions of 
pounds')· Latham and Garland have calculated that 4o,c.oo ae.itns 
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prolifid source of poverty, and causes increase of taxation, 
high cpst of living, unemployment, crime, misery, and distress, 
besid~s leading to many a disease like tuberculosis. "\Vho 

i 

can dou'_t that the present economic crisis is the dire~t con-
sequence of impoverishment of Europe due to five years of 
war? Did not President Harding 6 say that • the enormous 
disbursements in rivalries of armament manifestly constitute 
a greater part of encumbrance upon enterprise and national 
prosperity?' Universal disarmament is . the only sure 
guarantee of international peace, revival of trade and 
industry, prosperity and health. 

2. The burden of increased taxation is pressing heavily 
upon all classes, especially upon the middle and lower 
classes. The increased cost of living means less food and 
less staying power, and more malnutrition, rickets, and tuber­
culosis. Any State legislation that cheapens food increases 
nutnhon. Sir Douglas Powell 7 was quite right when he 
found that the abolition of the Corn Duties and other Free 
Trade legislation had done a great deal towards the preven­
tion of consumption. Sir Hugh Beevor 8 says: 'As the wages 
rise, phthisis rate falls. This fall affects especially the young; 
it is due to food supply.' Even Germans like Dr. Kurella9 

had to acknowledge that consumption has declined in this 
country since the abolition of the Corn Laws, and that in­
sufficient food is one of the main causes of its spread among 
the German working-classes. Dr. Kurella gives the follow-
ing intere~ting figures : · 

) England and Prussia. Wales. 

--

Average deaths from consumption in 1887-93 
Per xoo,ooo. Per IOO,ooo. 

156·8 247"7 

1 " " 
, .. in 1894-97 135"8 224'5 

Dr. Baskett10 points out that during the Caprivi treaties, 
which. were the German Empire's nearest approach to Free 

from consumption and 2o,ooo from other forms of tuberculosis represent 
a loss of £26,ooo,ooo annually in England and Wales, and £66,ooo,ooo 
in the United States. 6 
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Trade, the rates of mortality from phthisis fell as never before, 
while the Bulow tariff first checked, and then lowered, the 
rate of fall. So Dr. Baskett has come to recognize a re­
markable relation between a high tariff and a high tubercu­
lous rate. Sir Alfred Mond 11 has drawn attention to the 
significant fact that the death-rate is lowest in Free Trade 
countries-England, Denmark, and Holland-and highest in 
the most highly protected countries, and that in former 
countries the bulk of the population are better fed, better 
clothed, and better housed than in protected countries. 
There is no doubt there is a causal relation between taxa­
tion, high cost of living, and decline in the standard of living, 
and increase of death-rate and tuberculosis. 

3· Of all the preventive measures that would bring salva­
tion and health to this country, the most important, the most 
permanent and satisfactory, and the most pressing, are those 
which would keep the people in the country, and give them 
a direct interest in the land. It is reckoned that about 85 per 
cent. of the population of England have migrated into towns. 
The steady decline of the rural population is a growing 
menace which this country must take serious steps to put 
right. The depopulation of the country is chiefly owing to 
lack of housing accommodation, difficuly in getting land, lack 
of scope for the energies of country youths, and lack of edu­
cational advantages. The open-air treatment has taught 
this important lesson : that, while conditions of town life are 
enervating and demoralizing, the country life tends to make 
for health and to ward off disease. Here lies the secret of 
national efficiency, the solution, to a great extent, of the 
social problems of poverty, overcrowding, and unemployment. 
It is not by building more Dread1wugltts, but by building up 
more the vigour of manhood and womanhood, that England 
would meet the increasing demands made upon her by in­
dustrial stress and international competition. Hence she 
must take all possible steps to stem the tide and divert the 
flow from town to country. . 

Emigration is draining England of some of her best sons. 
It is absurd to send away strong men and women to other 
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countries to find work when there are here millions of acres 
of land lying idle and waiting for cultivation. According to 
Mr. Rider Haggard,' two-thirds of the productiveness of the 
soil is run to waste; the desertion of the country is destroying 
the last remnant of our old village life, and is increasing by 
a sort of compound interest the monotony and loneliness of 
a country existence.' Mere agricultural or technical training 
will not avail unless it is undertaken with the definite object 
of settling the people in small holdings, with a fixity of 
tenure, or in some other way giving them a permanent 
interest in the land. In I9I4 this country imported apples, 
potatoes, poultry and game, eggs, butter and cheese, to the 
value of forty-seven millions. - At least part of this profit 
would have remained in the hands of English people by 
more extensive and intensive cultivation and by the revival 
of dairy, fruit, and other agricultural industries. England 
has plenty of land and plenty of markets for her goods. 
Her home market alone is large enough to take all her 
produce. 

Fifty years ago, as Lansbury says, Denmark was the 
poorest country in Europe. To-day she is one of the most 
prosperous. - Her people are neither very poor nor very rich. 
Her soil is inferior to some of the worst in this country. 
She exports to us millions of pounds' worth of dairy produce, 
bacon, eggs~ etc., and is able to do so because her people are 
taught from youth up the value of training and efficiency and 
co-operation. 

\Ve can learn from them and improve. We can create a 
new market here in our midst, and by so doing hasten the 
day when we shall be independent of the outside markets of 
the world for our foo<isupply. 

So the land question seems to be the supreme and most 
vital of all social questions, and unless it is satisfactorily 
settled in the interests of the people, _the town population 
will swallow up the -country, and the di;;appearance of the 
peasantry will be followed by degeneration of the race. 

4· In the housing scheme the planning of open-air schools, 
open-air factories, and garden cities in the suburbs of great 
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towns will not only help to improve the health and the en­
joyment of the people, but will also go far to solve some of 
the problems of the after-care of ex-sanatorium patients and 
the prevention of tuberculosis. 

It has been shown by the open-air, the garden city, and 
other movements, that fresh air and sunlight, beautiful and 
healthy surroundings, are essential for the sound develop­
ment of body and mind, and for the growth of child-life.* 
The housing condition of industrial towns and mining 
centres is truly deplorable. The existence of insanitary 
slums and one-roomed houses in towns like London, Man­
chester, and Glasgow is a disgrace to any country. The 
famous American preacher, Mr. D. L: Moody, once said: 
• You in Britain stand more in need of homes than of 
churches.' 

Though the local authorities make out a total of only 
x8o,ooo houses in England and \Vales as being unfit for 
habitation, Dr. Addison 12 truly says that the real number of 
bad and unhealthy houses greatly exceed this total. Slums 
are nurseries of disease, and it is impossible to estimate the 
physical and moral evils of slum and tenement life which is 
the unfortunate lot of many thousands of our fellow human 
beings. Therefore the building of sanitary cottages and 
houses for the working-classes and those of small means 
should be the chief concern of both the municipal and 
national authorities. 

Why should fair England be made hideous with rows of 
* That the growth and nutrition of children are affected by the size of 

their homes was investigated by the School Board for Glasgow during 
I<JOS-o6, who report that: 'The one-roomed child, whether boy or 
girl, is always, on the average, distinctly smaller and lighter than the 
two-roomed, and the two-roomed than the three-roomed. and the three­
roomed than the four-roomed. • . • If we take all the children of ages 
from five to eighteen, we find that the average weight of the one-momed 
boy is 52·6 pounds; of the two-roomed, s6·1 pounds; of the three· 
roomed, 6o·6 pounds ; of the four-roomed and over, 64·3 pounds. The 
respective heights are 46·6 inches, 48·1 inches, so·o inches, and 51•3 
inches. For girls, the corresponding figures a1·e: \Veight, 51·5 pounds, 
54·8 pounds, 59·4 pounds, 65·5 pounds. The heights are 46·3 inches, 
4T8 inches, 49·6 inches, 5 t ·6 inches. • 
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monotonous and --mean streets, jerry-built houses, and ugly 
factories ? Why should not our dwellings and our places 
of business be surrounded with ample open-air space and 
gardens, with free admission of fresh air and sunlight ? 
Why should not even the humblest cottage be built with 
taste and comfort ? Why should not our suburbs and streets 
be planned artistically, with a view to colour and warmth, 
beauty and delight, so that the whole perspective of a city 
or a village be in harmony with Nature, and give a pleasing 
appearance, and an air of repose and peacefulness? If men 
and women are to grow physically and morally strong, and 
derive pleasure and inspiration from their environ~ent, they 
must have healthy homes and resthetic surroundings.* 

The disintegration of home life is one of the greatest evils 
that threaten the moral bulwark of civilized countries at the 
present day. No race or nation can be reared without 'a 
home and all the sweet and sacred influences which go to 
build up a healthy manhood and womanhood. As Lord 
Rosebery once said, ' In rookeries and slums an imperial race 

* That the general health and physique of the people, especially that 
of the children, are affected by improved housing conditions, with pro­
vision for fresh air, sunlight, and open space, is seen by the following 
figures: 

Town or District. 

Letchworth (Garden City) 
Bournville ( Cadbury's) .· ·.·. 

1 Port Sunlight (Lever's) 
Bethnal Green ... 
Shoreditch · ·· i 
Wolverhampton :::! 
Middlesbrough ... I 
Average for twenty-six large towns ... 1 

Death-rate. 

4"8 
7"5 
8·o 

19"1 
20"6 
14"8 

20"3 
15"9 

Infantile 
Mortality-rate 

per :t,ooo Births. 

38"4 
80"2 
65"4 

155"0 
163"0 
140"0 

169"0 
145"0 

\ 

The comparative stati_stics as to chest measurement, height, and weight 
of children in Garden City, etc., and in ordinary communities are even 
more striking. At twelve years of age a boy at Bournville weighs 
8 pounds more than a boy of the same class in Birmingham and 2 inches 
taller. At Port Sunlight a boy of fourteen weighs 30 pounds more and 
6 inches taller than a boy of the same class and age iri Liverpool, 
six miles away (Modern Medicine, July, 1919). 
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cannot be raised.' Homelessness is the result of the con­
ditions of poverty on the one hand, the love of luxury and 
impatience of restraint and responsibility on the other. 
Around the family life gathers the moral and religious ideals 
which give stability and strength to the youth and the maiden 
in the long strenuous years of their after-lives. When the 
family and spiritual life decays, the race indeed degenerates. 

In Conclusion.-The scope of this volume will not permit 
us to go more minutely into the subject. It is only by 
attacking the whole cycle of social evils in some such 
colleCtive programme as indicated here that we shall be able 
to solve the problems of tuberculosis. We may not be 
able to eradicate tuberculosis altogether in this generation 
or the next, but we shall at least lay a sound foundation for 
the well-being of the people by a combined social reform, so 
that the disease may be driven back to the farthest limit. 
Besides, it was leprosy and typhus yesterday, tuberculosis 
to-day, and probably cancer and insanity to-morrow-all 
have been provoked by unhealthy conditions of modern 
civilized life. By going to the root of reform, we shall not 
only successfully deal with the disease that is most prevalent 
in the generation, but we shall be prepared to meet any 
contingency, and make it easier for the next generation to 
grapple with the problems that may then arise. It must 
not be forgotten that there has been an awakening of public 
conscience in regard to social duties. Some legislative 
reforms have already been attempted, and some happy 
results have been achieved by the united efforts of the 
community and by public health· and other measures 
{see pp. 337 and 338). 

But a great deal more is required to be done. The pre­
ventive measures of tuberculosis are largely economic and 
political. To put it in a nut-shell, health is the birthright 
of every man, woman, and child. Nutrition depends upon 
employment and fair wages and sufficient accommodation. 
These open up !'ocial and labour questions which in turn 
involve national and international politics. The medical 
rrofession as well as social reformers should not shrink or 
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stop midway, but have the courage to go the whole length 
and interest themselves in social and political questions so 
as to remedy the social evils which lead to tuberculosis. 

But one may ask, Who is sufficient unto these things ? 
Is it possible in these days to find that wisdom, strength, and 
enthusiasm necessary to carry out any sweeping reforms ? 
To reorganize society, to rebuild our social and industrial 
life, would require an altruism which the present generation 
may not possess. If labour would show- more wisdom and 
intelligence, and the intelligenzia (religion, science, and 
medicine) more soul and responsibility, they would together 
save the country from the present chaotic conditions and 
help to bring near the golden days of national health, peace, 
and prosperity. But one finds that the more a nation 
advances in civilization, the greater is the tendency for high 
ideals and high purpose to lose their power in influencing 
men's lives. Besides, democracy seems to be the last phase 
of almost e~ery civilization. \Vhen it falls, as the apple from 
the tree, will the end come ? 
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CHAPTER XXIV 

TUBERCULOSIS IN RELATION TO MARRIAGE 
AND PARENTHOOD 

'Chivalry, honour, and love devoted to the service of others tend to 
produce a transformation of instincts and a' living harmony of the soul 
which can permanently keep open the sluice-gates of power.'-ARTHUR 
HADFIELD. 

'For love will still be lord of all.' 
SCOTT : Lay of the Last Minstrel. 

SINCE tuberculosis is very prevalent among young people of 
marriageable age, the advice of the physician is often sought 
concerning their engagement, marriage, and parenthood. 
Is there any risk in getting engaged to a consumptive? 
Should a tuberculous person marry and have children? 
Would the children born of tuberculous parents contract 
tuberculosis? What course should be adopted if a tuber­
culous mother finds herself pregnant? As the whole future 
and happiness of young patients depends upon the right 
cours~ they take, it is natural they should be anxious to have 
these questions satisfactorily answered. 

General Considerations.-Unfortunately the literature on 
the subject is full of contradictions, the medical authorities 
being divided among themselves in their opinions and experi­
ence. One school is inclined to be pessimistic and looks 
upon marriage of tuberculous persons as an unmixed evil, 
and recommends prevention of conception and early abor­
tion in every pregnancy, while another school with a wider 
knowledge on the subject is more optimistic and does not 
look unfavourably in every case of marriage and motherhood. 

The reasons for such opposite views are not far to seek. 
(a) The records concerning the subject in question have not 
been carefully studied or intelligently handled, and patients 

2J 
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have not been kept under long observation both during 
and after pregnancy. Sweeping generalizations have been 
made from slender evidence and small statistics. (b) Tuber­
culosis bas been considered as a specific entity exerting 
an unfavourable influence on the married state, and any 
relapse in the child-bearing period is put down to the extra 
physical strain induced by pregnancy, child-birth, and lacta­
tion in a tuberculous subject. Whereas we are beginning to 
see that tuberculosis is very much associated with lowered 
resistance, brought on by poor nutrition and bad environ­
ment, and that the effects of the disea;e on marriage and 
pregnancy are more social, economic, and psychological than 
specific or even physiological. (c) The open-air treatment 
has greatly modified the course of the disease, and brought 
a ray of hope to many a married patient who had been 
successfully treated in a sanatorium. (d) The relation of the 
sympathetic and endocrine glands with sexual functions from 
puberty onwards opens a wide field for thought, and shows 
that the normal activity of reproductive life is necessary 
both for the healthy functioning of the endocrine system 
and the health of the organism generally, so that tuberculosis 
may not be so injurious to married life as the old pessimistic 
school has regarded it. (e) Beyond the relation of the sym­
pathetic, and the endocrine system with the sexual energies, 
engagement, marriage, and motherhood bring into close 
touch such deep emotional factors as love of the betrothed, 
of husband and wife, love of home and family life, love of 
children-all of which open up forces and 6 sluice-gates of 
power,' which could be utilized by the consumptive in the 
arrest of the disease. Man's life is :Q.Ot determined by 
pathology so much as by psychology and other forces in the 
higher plane. The ~hole trend of this volume 'is to lift the 
subject of tuberculosis and all its associations from the view­
point of microbe and metabolism, and to set it in the right 
perspective of human life with its complex relations, interests, 
and activities. 

Returning to the subject, we think that the whole question 
of marriage and motherhood centres round two important 
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considerations : the patients' resisting powers and the condi­
tion of their lungs, and, secondly, their economic resources 
and position in life. If they are in an early stage and in 
comfortable circumstances and can get quite well by open­
air treatment, their tuberculous condition need not make 
much difference to their engagement, marriage, or having 
children, provided they wait for a year or so before marriage, 
and take care of themselves afterwards, and do not abuse 
their married life by any kind of excess. If the disease 
is moderately advanced, here again the prognosis very much 
rests upon the patient's resisting power and his financial 
means which will enable him to be under treatment without 
anxiety till he gets well more or less completely. In cases 
where the lungs are badly affected and the economic and 
vital resources are poor, we can make a general statement 
that all those with acute or advanced disease ought not 
to marry or have children. All this advice applies equally 
to a tuberculous woman, only in her case the strain of preg­
nancy, child-birth, and lactation may act as an additional 
handicap. Here again, if her resisting power is greater 
than any physiological strain imposed by her sex, and her 
social and economic position ensure her living a healthy 
open-air life without worry or anxiety, the prognosis of 
her married state need not be so bad as tbe old school has 
made out. Also Nature may come to her aid by declining 
her fertility. This may be contrary to the views generally 
held, but have we unmistakable evidence to prove that 
tuberculous mothers are extremely fertile ? If Perrin's 1 con­
clusions are right, then tuberculosis must be reckoned as a 
factor in the diminution of the number of pregnancies, and 
the offspring of the tuberculous are not only less numer­
ous, but the mortality is greater among them than among 
the non-tuberculous. Further, Lasbennes, 2 classifying the 
tuberculosis mortality at Madrid since rgoo, has shown that 
up to the age of twenty the female death-rate keeps about the 
same as the male or surpasses it. From ten to nineteen the 
proportional percentage was: Males: 4r26, 4o·gr, 38·22, 
47·42, and 4r24; corresponding figures for females being 
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58·74, 5o·og, 6r78, 52·58, and 58·76. After twenty the male 
death-rate ranged from so·54 to 70·4r and averaged over 6o, 
while the female death-rate ranged from 29"59 to 49·46 as the 
extreme figures. His inferences is that. the death-rate of 
tuberculosis in women during the child-bearing age is less 
than that of girls below twenty and males after twenty. His 
figures find a remarkable corroboration with those of tuber­
culosis mortality in England and '\Vales as seen below: 

ENGLAND AND WALES: MORTALITY FROM PHTHISIS PER MILLION 

POPULATION IN 1912-1914.3 

I 
I 

Ages. Males. 
I 

Females. Ages. Males. Females. 

o to 5 339 

I 
290 20 to 25 1,319 1,184 

5 to IO 142 191 25 to 35 1,639 1,255 
Io to 15 191 420 35 to 45 2,105 1,290 
15 to 20 724 1,002 45 to 55 2,305 1,104 

I 1,396 1,903 I 7,J68 4,833 

These statistical studies taken from both countries throw 
quite a new light on the subject in question and strongly 
suggest that: {a) Women are more susceptible to tuber­
culosis than males before they attain puberty than after 
twenty. {b) The influence of the sexual functions in women 
seems to exert a defence against tuberculosis, as Lasbennes 
observed. (c) Married life, therefore, may be rather an ad­
vantage than otherwise, at least in some tuberculous women. 
This may explain why in some cases tuberculous patients 
have been noticed to do well after marriage. (d) Child-birth 
may not be the sole disturbing factor in those cases of 
tuberculosis, which get steadily worse during that time. We 
have not made any discrimination between the physiological 
strain imposed by pregnancy and child-birth and the social 
and economic stress which is accompanied by worry and 
anxiety, especially among the working-classes. All these 
various considerations enable us to approach the subject of 
tuberculosis and the married state with a more optimistic 
spirit than has hitherto been done. 
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Engagement.-Those who are engaged need not break off 
their engagement with tuberculous persons on account of 
the disease unless they are suffering from an advanced stage. 
The very engageMent may act as a healthy stimulus and 
give strength and will power to do everything necessary to 
get well. \Ve have known engaged couples who, when the 

·disease was arrested after a course of sanatorium treatment, 
got happily married. It is best to wait for a year or so to 
see what progress the patient makes, when the right course 
to take will become evident. It is advisable that consump­
tive patients who are engaged should go in for open-air 
treatment, as it offers a splendid prospect of recovery, 
especially in the early stage. 

Marriage.-Should a consumptive marry? The answer 
depends upon many factors, some of which we shall dis­
cuss here. 

First it depends upon the condition of the patient. If 
the disease has been in a latent or quiescent stage and the 
patient is more or less free from physical signs and symptoms, 
the fact of his having had tuberculosis need not debar him 
from marrying or having children. In other cases the general 
statement that has already been made may be repeated here 
-viz., that it is not advisable to marry as long as the disease 
is in active or advanced stage and the patient's resisting 
powers are poor. It was a safe rule that stood by consulting 
physicians to advise the engaged parties to wait for two years 
after all the symptoms of active mischief in the lungs had 
ceased before they married. This rule, good as it is, may not 
be applicable to every case. There is the human and psychic 
as well as the scientific and professional side to the question. 
Two cases that were recently examined by the writer will 
illustrate what we mean. Both of them were women patients 
who were treated in our sanatorium for lung trouble on the 
left side, and both left with the disease partially arrested, and 
both married within a year. Both were unhappy at home, 
where they could not carry out the open-air treatment satis­
factorily. But marriage brought happiness, comfort, restful 
surroundings, and good homes, which enabled them to pursue 
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the treatment without worry or anxiety, and on examination 
it was found they were no worse for their marriage. 

So that, secondly, the question of marriage depends upon 
the economic position of the patient. •Here we have to 
record the case of another patient, a bachelor who got 
married when the disease was not in a quiescent stage, but 
who was nursed back to health by a devoted wife who had 
ample means which enabled the patient to command fresh 
air, 'good food, and other necessaries of life with which he was 
unable to provide himself while living in poor lodgings. So 
that married life in these cases is conducive to health, happi­
ness, and contentment, which enables the patients to overcome 
the disease better than when they are left alone to struggle 
with poor food and uncongenial surroundings. In fact, 
financial resources affect the question of marriage consider­
ably, as they provide the patient with the means to carry out 
the open-air treatment as long as necessary and get back 
health without worry or anxiety. This is why marriage and 
pregnancy and child-birth are serious problems among the 
tuberculous members of the working-classes and people of 
small means who have hard lives, poor homes, and bad sur­
roundings which keep them in constant anxiety, drain their 
vital powers, and ill fit them for the duties of married life. 

Again, the healthy activity of endocrine organs may 
influence for good the married life of tuberculous persons. 
Marriage and pregnancy have a favourable effect upon 
thyroid insufficiency.4 Arbuthnot Lane5 advises marriage in 
the case of young persons suffering from intestinal stasis with 
consequent toxremia. As we have already seen, the observa­
tions of Lasbennes and the study of tuberculosis mortality in 
England and Wales seem to point out that the healthy 
activity of sexual functions in the married state would help 
to counteract the ill-effects of tuberculosis in pregnancy. 
Even the hard and practical men in insurance companies 
have recognized that the expectation of life of married men is 
better than that of the unmarried.6 

Above all. marriage stirs up all the tender emotions of 
sympathy, affection and love, joy and happiness, gives the 
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patient an object in life and something to live for-all of 
which tend to open up the vital reserves and energies which 
make for health. Love is a dynamic force which enriches 
life and uplifts mall in every trial and emergency. \Ve move 
in a narrow circle and advise our patients in the spirit of 
expediency and utilitarianism. If through the influence of 
great fear weak and timid women have been known to run 
great distances, cross almost insurmountable barriers, and do 
heroic things, will the power of love be less potent and 
wonderful? If we have only faith and courage to accept the 
challenge which a disease like tuberculosis throws out to our 
patients, we shall find that every danger and disease brings 
its own vital energy and power, and that "as thy days, so 
shall thy strength be." So the question of marriage in rela­
tion to tuberculosis depends upon many factors-economic, 
moral, and psychological-and while the general law we have 
laid down holds good, no hard and fast rule can be made to 
apply to every patient, and each case must be judged on its 
own merits. 

Tuberculosis and Pregnancy.-Should a married tuber­
culous woman become pregnant ? Does pregnancy exercise 
an injurious influence in tuberculosis? If so, what is the cause? 
Does an induction of abortion afford any real help in favour­
ably influencing the course of the disease? Medical authorities 
are divided in their views concerning these questions. Even 
those who give their consent to the marriage of their. tuber­
culous patients advocate measures of prevention of concep­
tion, early abortion should the patient become pregnant and 
sterilization. The answer to the above questions very much 
depends, as in marriage, upon the condition of the lungs 
and the econo~ic position of the patient. Patients with 
latent or arrested disease and practically no physical signs 
or symptoms need have no fear about the harmful effects of 
pregnancy, especially if they are in easy circumstances and 
can afford to maintain their health by living the open-air life. 
Professor \Vinter,7 of the Gynrecological Hospital in Konigs­
berg, comes to the conclusion that in most cases latent 
tuberculosis is not affected by pregnancy, labour, and the 
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puerperium, and is not an indication for interrupting 
pregnancy. Professor Forssner,8 of Stockholm, who speaks 
from great experience, gives the analysis of I33 cases from 
his dispensary records of tuberculous women whom he has 
kept under observation before and at least a ye<l:r after their 
pregnancy: 

Nutnber. Disease Disease Died. Stationary. Progressive. . 

Stage I 71 55=77 per cent. 6= 8·6 per cent. Io= 14·4 percent. 
Stage 2 40 25=62"5 ,, " 5=12"5 " " 10=25 " " Stage 3 22 9=4I " " - IJ=59 " " 
Total 133 89=67 , " II= 8 

" " 33=25 " " 

These figures _show that at least a year's observation after 
confinement the disease was unaffected by pregnancy in 77 
per cent. in the first stage, 62•5 in the second, and 4I per 
cent.- in the third stage. Forssner finds that a readjustment 
of the figures, so as to distinguish between the cases of latent 
and manifest pulmonary disease, also failed to show that the 
prognosis was worse for the pregnant than for the non­
pregnant patients. He further observes that motherhood 
implies more work and other economic handicaps for the 
consumptive woman of the working-classes, and that in a 
large s~ries of cases the proportion of 'Yomen, whose disease 
has become worse, or has terminated fatally in connection 
with pregnancy, is practically the same as for non-pregnant 
controls. Professor Krause,9 of Berlin, also observes that 
tuberculosis exerts no regular unfavourable influence on 
pregnancy, and that in a much larger proportion of cases 
than the pessimistic literature of the subject would lead the 
practitioner to believe, pregnancy and parturition is well or 
moderately well borne. If the prognosis for the pregnant 
and non-pregnant woman is practically the same, as Forssner 
says, the physiological strain of pregnancy must be a 
negligible factor, and any injurious influence which preg­
nancy may exert in the course of the disease must be due to 
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extra work and mental strain entailed by the bad economic 
and hygienic environment of the patient. This failure to 
distinguish between the physiological handicap which preg­
nancy may involve from sociological and psychological 
factors, such as poor food, unhealthy environment, extra 
stress and anxiety, etc., may be the chief reason for writers 
like Fishberg, Pankow, Kiipferle, Winter, etc., to take a 
pessimistic view of the effects of pregnancy and child-birth 
in tuberculosis. 

Tuberculosis and Induction of Abortion.-The practice 
of induction of abortion on account of tuberculosis differs 
among different medical men and in different countries. 
The Italian doctors recommend induction in every case of 
tuberculosis.10 In Germany Bumm 11 advises abortion when 
the disease is aggravated during pregnancy, and \Vinter12 

when the disease is progressive, when there is high tem­
perature, rapid loss of weight, bad family history, and in 
laryngeal tuberculosis. In America Fishberg, and Norris 
and Landis,13 justify prevention of conception and abortion 
before the fifth month. In Sweden the beneficial effects of 
abortion are .doubted. Krause 14 says that even in manifest 
pulmonary tuberculosis, abortion should not be induced as 
a merely preventive measure against a possible or probable 
retrogression of the disease, and should be undertaken when 
there are clear signs of activity and continued progression of 
the disease over a period of two or three weeks. The only 
way to test the beneficial effects or otherwise of abortion is 
to compare the results of interrupted with uninterrupted 
cases of pregnancy. Pankow and Kiipferle induced abortion 
in Ioo cases, while Forssner allowed 82 of his cases to go to 
full term, with the result as shown in table on next page.11' 

These figures go to show that the results are better when 
pregnancy was not interrupted than when it was, and that 
Pankow and Kiipferle's claim that abortion benefited their 
patients is not confirmed. Forssner,16 after weighing all the 
evidence, comes to the conclusion that there is at present no 
reliable evidence to show that the interruption of pregnancy, 
either by simple abortion or by more extensive operations, 
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can favourably influence the course of active pulmonary 
tuberculosis. Our own experience is that while abortion is 
not necessary in quiescent or early cases, in acute disease it 
did not save the patient's life. 

Pankow and Kiipferle. Forssner. 

Stationary or Worse or Stationary or Worse or 
Improved. Died. Improved. Died. 

Stage I 6z=85% II=I5% 34=87% 5=13% 
Stage 2 6=35% 11=65% 21=/o% 9=30% 
Stage :3 I=IO% 9=90% 8=6r% 5=39% 

Total ... 69=69% 31=31% 63=77% 19=23% 

Tuberculosis) Pregnancy, and Sanatorium Treatment.­
Recent writers have observed the beneficial influence of the 
open-air treatment in the tuberculous mothers, and in the 
children born after the sanatorium treatment. Schaffer 17 not 
only points out the importance of sanatorium treatment during 
pregnancy, but notes the great proportion of survivals among 
the women who had become pregnant after sanatorium 
treatment as compared with the patients who had not 
become pregnant. Our experience also is that a sanatorium 
offers a bright outlook to tuberculous fathers and mothers 
and their children born after the treatment. To give a few 
instances: 

(a) Mrs. H. and Mrs. L. both came to the sanatorium in 
Igzo, and remained during the first six months of their preg­
nancy. Both somewhat early cases. Their first children 
were born in January, 1921. Up to the present (eleven 
months after) both mothers and children doing well. 

(b) Mr. H., in the sanatorium in 1918. A child was born 
in Lgig. Both father and child doing well. 

(c) Mr. W., in the sanatorium in Ign. His fiancee also 
tuberculous and had open-air treatment. Married, and child 
born in Igi6. Both parents doing well The child is very 
strong and healthy. See Fig. 27. 



FIG. 27.-CHILD BORN AFTER SANATORIUM 
TREATlltENT. 



I'IG. 28. ·- CIIILI>RJ•:N BORN AF'J'J.;J{ SANATORIU~l TRK\T\IENT. 

I 
I _ .... 
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(d) Mr. H., in the sanatorium in rgro. Married, and child 
born in rgr2. Both father and child doing well. 

(e) Miss V. (now Mrs. M.). in the sanatorium in xgo2. 
Married, and has two fine boys, aged fourteen and seven­
teen. Both mother and children have kept welL See Fig. 28. 

In the first instance (a) both the patients were advised to 
undertake sanatorium treatment during the first six months 
of their pregnancy. Both have kept well, and on examina­
tion six months after the children were born there were no 
signs of a return of the disease. These two cases show that 
sanatorium treatment during the early months of pregnancy, 
especially in the early stage, would save many a tuberculous 
mother and child. Reviewing the whole subject, we may con­
eTude: The researches of Perrin, Lasbennes, Forssner, etc:, the 
mortality figures of tuberculosis and other facts presented in 
this chapter seem to overthrow the pessimistic views of the 
older writers concerning marriage, pregnancy, and child-birth. 
The advantages of artificial abortion have been rather 
exaggerated. In early cases it is not necessary, and in 
advanced cases it is doubtful if it holds out a better hope of 
saving the patient's life. Where it is undertaken it should 
be induced before the sixteenth week. Since open-air treat­
ment is found to have a beneficial effect on the tuberculous 
mother and the unborn child, it should be tried during the 
first few months of pregnancy. There is no evidence of direct 
transmission of tuberculosis from the parent to offspring. 
As has already been shown, heredity from a persistent vicious 
(economic and hygienic, etc.) environment can cause a weak­
ness of constitution and lowered vitality which can be more 
or less successfully overcome by good environment in a 
generation or so. 

Lastly.-What advice should be given to our married 
patients in the convalescent stage of tuberculosis ? Three 
courses are open : Abstinence, prevention of conception, or 
leaving them to take a natural course. 'Ve feel we are not 
justified in advocating the neo-malthusian doctrin~ to. o';lr 
ex-patients as some have done. 'Vhile self-restramt ts m 
many ways better than self-indulgence, both extremes are 
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unnatural. Our duty is to advise the patients to do every­
thing in their power to get well, and keep well, and then let 
them follow the natural course. The figures and facts brought 
forward in this chapter do not support the argument adduced 
in favour of prevention. They go to show that marriage 
may be a defence rather than a drawback in tuberculosis. 
Besides, prevention is a dumsy weapon by which the organ­
ism may lose more than it may gain. Violation of Nature's 
laws will sooner or later inevitably bring physical and moral 
injury to the organism. On the other hand, Nature will not 
betray her followers if they are true to her. While she is 
lavish in her gifts she will not give help to those who will 
not make use of them. Wrap up your talent and bury it, 
you will lose what you already possess; but fling it wiseiy, 
you will gain more than you lose. Love, children, home 
are the greatest living forces in the world. They keep the 
heart young, and life fragrant by their presence. vVe have 
known a chronic consumptive who worked for twenty years 
to keep his wife and family from starvation. We know of 
another case, of a drunken, work-shy consumptive who took 
a fancy to a foundling, and while pouring out his affection 
and tending and caring for the child, he found the salvation 
·of his own health. So love and devotion in the service of 
others open up fountains of power and strength which go 
towards the cure of the body. The civilized man has been 
living an unnatural life. The teaching· of the open-air treat­
ment is to lead him ba~k to the open country and to natural 
life, when many of the present difficulties which threaten the 
married state will disappear. When every man has work to 
do, and every home a garden of delight, tuberculosis will 
become a thing of the past, and there will be no need to pry 
into the garden of Eden. For women will be proud of their 
marriage and motherhood, and every child born will be a 
welcome guest. Meanwhile, worldly prudence and expe­
diency may think them a folly in tuberculous persons. But 
love will give the consumptive courage, endurance, and 
wisdom to act rightly in every human relation, and will 
rather sacrifice itself in the cause of its dear ones than bring 
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suffering to them. For it knows that the corn of wheat falls 
to the ground and perishes only to live again, and death 
is swallowed up in a larger life and victory. 
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Hremoptysis, 57, 188, 3o8 
amyl nitrite in, 3II 
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Home v. sanatorium treatment, 300 
Homes or churches ? 349 
Hormones, 86, 88 
Hospitals, consumptive, 23 

Fazakerly, Liverpool, 22 
Hotel lines, sanatorium on, 297 
Hours of work, 305 
House infection, 21 
Houses, damp, and tuberculosis, 52 
Housing conditions, 349 
Humoral theory, IOo 
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La Plaz, Mexico, tuberculosis in, S 
Laboratory evidence, reliance on, 196 
Labour and Capital, 344 

colonies, 305 
need of, 352 

Lapland, tuberculosis in, 5 
Laryngeal tuberculosis, 21:!4, 312 

continuou~ inhalation in, 315 
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