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DIRECTOR'S PREFACE 

This volume is the first in a series of monographs concerned 
with the improvement of economic and social statistics. The 
collection of statistical data, in whatever field, is to he justified 
only on utilitarian grounds. Statistics should he a means to 
an end, not an end in themselves, and that end is the improve
ment of economic and social conditions. It has, however, been 
the unfortunate experience of students of economic and social 
problems that much of the statistical material that is cur
rently assembled is inadequate for the purposes of social 
control. This situation appears to be the result of two· facts; 
first, a tendency on the part of statistical agencies to follow 
stereotyped patterns in the assembling of data; and, second, 
a failure to modify the scope and character of statistical 
programs to meet the needs of changing conditions or of shifts 
in emphasis in connection with current problems. On the one 
hand, our statistical compilations commouly include much 
material which no longer serves a useful purpose; while on the 
other hand, material bearing upon pressing current issues is 
all too frequently omitted. 

In this study the Institute of Economics has attempted a 
constructive criticism of available resources in the field of 
accident and health statistics. We have not begun with a 
study of existing statistics merely with a view to pointing out· 
improvements in methods of collection, tabulation, and pres
entation of data that might be effected. The approach has 
been to study, first, the present problems in the selected fields 
of health and saiety with a view to ascertaining the objects 
and purposes for which statistical material is required. These 

vii 
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objects and purposes when analyzed are then used to point 
the way to detailed specifications for the data to be collected. 
With the specific needs in view'the ·next step is to appraise 
the adequacy of existing statistics-to ascertain whether they 
meet the requirements, in what ways they fall short, where 
gaps are found, or where faulty methods unfit them for the 
purpdses they should serve. The final step is to set forth a 
feasihle program of statistics adequate for use in the control 
of current problems. This program includes two types of 
recommendations: First, the abandonment of superfluous 
compilations and the introduction of such changes in methods 
and tabulations as can be made without any major reorganiza
tion of existing methods and procedure, and, second recom
mendations for guiding the further development of statistics to 
meet present or future requirements. 

Institute of Economics, 
March, 1927. 

BAxOLD G .. MOULTON, 

Director. 
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WORKERS' HEALTH AND 
SAFETY: A STATISTICAL 

PROGRAM 

C~TERI 

THE IMPORTANCE OF STATISTICS OF INDUS
TR~ SAFETY AND HEALTH 

:This volume deals with problems of industrial health and 
safety with special reference to the uses of statistics in their 
control. 

The need for statistical data with regard to any problem de
pends, in general, upon the importance of the problem, as well 
as upon the usefulness of data in its solution. The detailed 
requirements for statistics depend upon the nature and specific 
characteristics of the issues. Whether the purpose be to ap
praise the general need or to ascertain the detailed require
ments for statistical data on health and safety, consideration 
should be given to two topics: the scope and importance of 
the problems of health and safety, and the value of statistics 
in dealing with them effectively. 

The problems that form the subject of the present discus" 
sion comprise those that concern directly the safety and health 
of wage earners, and those created by the social and economic 
consequences of accidents and i!1-health. They include 1I0t 
only questions relating to preventing accidents, to wiping out 
disease, and to eliminating the causes of i!1-health, but also 
questions relating to relief of the economic and social conse-

! 



WORKERS' HEALTH AND 
SAFETY: A STATISTICAL 

PROGRAM 

C~APTER I 

THE IMPORTANCE OF STATISTICS OF INDUS
TR~ SAFETY AND HEALTH 

.This volume deals with problems of industrial health and 
safety with special reference to the uses of statistics in their 
control. 

The need for statistical data with regard to any problem de
pends, in general, upon the importance of the problem, as well 
as upon the usefulness of data in its solution. The detailed 
requirements for statistics depend upon the nature and specific 
characteristics of the issues. Whether the purpose be to ap
praise the general need or to ascertain the detailed require
ments for statistical data on health and safety, consideration 
should be given to two topics: the scope and importance of 
the problems of health and safety, and the value of statistics 
in dealing with them effectively. 

The problems that form the subject of the present discus. 
sion comprise those that concern directly the safety and health 
of wage earners, and those created by the social and economic 
consequences of accidents and ill-health. They include 'not 
only questions relating to preventing accidents, to wiping out 
disease, and to eliminating the causes of ill-health, but also 
questions relating to relief of the economic and social conse-

I 



• WORKERS' HEALTH AND SAFETY 

quences of unprevented injuries and sickness, to lightening the 
burdens of wage losses and medical expenses, and to so dis
tribnting costs as to minimize economic burdens. 

In order to make the present study more concrete and its 
recommendations more definite, the discussion will be limited 
to the United States and specifically to that part of the gain
fully occupied population which is employed for wages or 
salaries.' This omits from consideration employers and other 
proprietors, the professional classes, farmers, and independent 
workers in general. The group of workers in the United 
States to which the discussion is thus restricted comprised in 
1920, it may be estimated, about 30,000,000 persons. 

In the case of wage and salary earners, the hardships due to 
losses caused by accidents and ill-health are particularly severe, 
and the prevention of injuries and the protection of their 
health offer, therefore, an especially important field for social 
activity. From the social point of view accidents are important, 
of course, whether they occur to employees or to employers, to 
farm laborers or to farmers, to wage earners or to persons 
engaged in professional occupations. Accidents to all classes 
should he prevented, and in all cases such provisions should 
be made as to reduce the burden upon society to a minimum. 
Likewise ill-health on the part of employers and directors of 
industry, of farmers, and of professional men should be pre
vented. Nevertheless, lightening the burden of losses is most 
urgent in cases affecting the wage and salary earning classes, 
not only because the latter are more frequently near the border 
line between comfortable self-support and extreme poverty 
and dependency, but also because they are least able to pro-

s The term wages is technically applied to payment for labor per
fanned under an informal contract that is usually terminable without 
notice or on very short notice, while the term. salary usually implies 
a more or less formal contract, with payment by the month or year, 
which can be terminated only by formal notice. In the present dis
cussion the term wages will be used to cover both wages and salarieS, 
since for present purposes the distinction is not important. 
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teet themselves. They are not in a position to introduce the 
means by which occupational accidents or ill-health can be 
prevented, or to exercise control over the business policies which 
may affect the occurrence of accidents or the prevalence of 
occupational disease. Moreover, the application of measures for 
preventing accidents and ill-health among wage and salary 
earners will, in general, furnish a solution of the problems of 
prevention as they affect other classes. 

The importance of the problems connected with the safety 
and health of the wage earner is further indicated by the 
scope of the interests affected. These problems concern not 
only workers and their dependents, but also industry and s0-

ciety. 
Every wage earner is perstmOlly cUlfCerneil with health I1IUl 

salety. An injury causes pain and suffering. A serious acci
dent may involve loss of eye-sight, of limbs, even of life. No 
mere money compensation or other measure of alleviation can 
make up for loss of life or complete physical disability. Even 
though in a particular year a wage earner is not himself a 
victim of any accident or disease, the fact that he is exposed 
to these risks brings him to regard measures of prevention as 
his immediate concern. 

Injury and ill-health also bring the worker losses of income 
and earning power. The worker directly affected by accident 
or ill-health is faced with the problem of making ends meet, 
of providing food, clothing, and shelter for himself and his 
family wben the sole, or principal, source of the family income, 
his earnings, has failed. In these circumstances the wage earner 
is vitally concerned with measures for alleviating the conse
quences of these misfortunes-with compensation for injuries 
and with provision for sickness benefits. 

The dependents of workers are likewise personally affected 
by the misfortunes which touch their bread-winners. Measures 
providing compensation, benefits, and annuities to take the 
place of the income interrupted or cut off are of direct concern 
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to them. They are likewise benefited by measures for prevent
ing accidents and sickness since these measures lessen the 
chance of their ever being numbered among the dependents of 
persons affected by these misfortunes. 

Industry is interested ito preventing these clmtingencies. 
Accidents and sickness interrupt the routine of work; they 
promote inefficiency; they cause absences of workers; they 
increase labor turnover; they cause expense in training new 
men to take the places of those killed and injured and of those 
who die or are incapacitated by disease or sickness. Wiping 
out these causes of lost time would add greatly to the effi
ciency of industry. The close relation which exists between 
health and efficiency has stimullLted many establishments to 
create industrial clinics to promote and improve the health of 
their employees. Furthermore, the elimination of accidents and 
sickness tends to favor efficiency by fostering a better spirit 
of co-operation among employees who realize that their em
ployers are taking an active interest in their safety and health. 

The fact that under existing workmen's compensation laws 
a considerable proportion of the costs of compensation for in
juries is placed upon industry adds to industry's immediate 
pecuniary advantage in preventing accidents. The interest of 
industry in preventing accidents and in minimizing their costs 
is given a concrete expression, indeed, in these charges. 

Society is interested not only in the effects of losses and 
misfortunes upon the workers directly concerned, but. also 
in the ramifying consequences of these effects. Society must, 
of course, concern itself with such direct menaces to the well
being of its members as occupational accidents and sickness. 
But indirect consequences must also be considered; for ex
ample, the effect of loss of the bread-winner's income upon 
the health and social status of the family and upon tbe edu
cational advantages received by the children; or the effect of 
the premature death of tbe bread-winner upon the functioning 
of the family as an economic and social unit. Wbat are the 
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specific effects caused by these misfortunes measured in terms 
of applications for poor relief and charity, of mothers' employ
ment, of placing'Out fatherless children, and of early child 
labor? 

Furlhetltnor8, society u concerned 'lJJith the industrial 
efficiency of its labor force. Enforced withdrawal of laborers 
from productive activity, whether because of preventable in
juries or disease, represents a net loss. Society bears ultimately 
the costs of rearing and training its workers. Hence, main
tenance of industrial efficiency and prolongation of length of 
useful service tend to decrease the costs in proportion to the 
results obtained. Full utilization of labor force increases the 
total social product to be divided. Elimination of waste and 
fostering of efficiency tend to redound, therefore, to the ad
vantage of society as a whole. 

The extent of losses due to accidents and ill-health can be 
shown by estimates of the numbers of persons who are each 
year directly affected. Their magnitude may be illustrated 
further by estimates of the amount of working time lost and 
of the monetary equivalents for wage and other losses. From 
the viewpoint of the wage earners the economic burdens caused 
by accidents and ill-health may be indicated by the wage losses 
and extra expenses entailed for medical service and for re
training. The loss to industry includeS the costs involved in 
interruptions to the routine of work and such items as the cost 
of training new workers to take the places of those disabled 
or killed by accident or incapacitated by disease. The loss 
to society as a whole may be expressed in roughly approximate 
terms by estimates of the value of productive power withheld' 
from other use because of these ills, including not only the 
loss of time on the part of those injured or disabled, but also 
the loss of time spent by physicians, nurses, attorneys, com
pensation agents, and others in repairing the damages which 
should never have occurred. Though such estimates disregard 
entirely pain costs and ignore many types of losses, they 
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alone suffice to show that the losses are of significant pro
portions. 

It is obvious that any attempt to state the extent and magni
tude of these problems in quantitative terms requires the avail
ability of the very statistics the importance of whicb is under 
discussion. Nevertheless, though existing data are in many re
spects imperfect, as will be shown later, they perhaps suffice 
as a basis for rough guesses for illustrative purposes. 

The number of workers directly concerned in occupational 
accidents eacb year was recently estimated by Commissioner 
Charles H. Verrill of the United States Employees' Compensa
tion Commission as not less than 20,000 in fatal cases, 1,627 

in accidents causing permanent tetal disability, 100,000 in ac
cidents causing permanent partial disability, and 2,500,000 in 
those causing temporary disability of one day or more.' The 
exact number of accidents, of course, varies from year to year 
and is probably declining as safety and prevention work is 
extended. Whether the number of fatal accidents is 15,000' 

or 20,000, 23,000' or 25,000,· is not of material importance 
from the point of view of the present inquiry; anyone of these 
figures suffices to show the importance of occupational accidents 
as affecting wage earners. The differences between estimates 
merely emphasize the need for accurate and comprehensive 
data. 

The total "IIJ01'king time lost a""ually 1111 account oj occu
pational accidents may be estimated at 247,000,000 W01"king 
days. These are divided as shown in the table on opposite 
page. 

·Verrill, Charles H., quoted in AfJN'P'ic4ft lAbor Legislatioft ReviettI, 
Vol. XII, p. 13. 

·Michelbacher, G. F., and Nial, Thomas M., WorkfIIIJI's CtIffI9f1iStJ
no.. I .......... e, Including EmfJ/qy..-s' Li<Jbi/ily 1_, p. 18 . 

• W'illiams, Sidney I" "Industrial Acd.deuts," in Was" in lrulvdry, 
by the Committee on Elimination of Waste in Industry of the Fed. 
"",ted American Engineering Societies, p. 331. 

-Downey, E. H., Work.,.,.,...., C~'iOfl, p. J. 
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Estimated Number 01 Working Days Lost Annually on Account 01 
Industrial Accidents in the United States.-

Result of Injury Estimated Number Estimated Working 
01 Injuries Days Lost 

Fatal ........................ '0,000 120,000,000 
Permanent total disability 1,600 9,600,000 
Permanent partial disability .,. 100 __ 

79.536,000 
Other non-fatal .............. 1,500,000 37"IOPOO 

Total .................... 246,846,000 

- Based on estimates made by Charles H. Verrill, quoted in ten. 
This estimate involves assumptions, first, as to the number and aver
age duration of accidents involving loss of time, anet secondly, as to
equivalent time lost in cases involving death or permanent disability. 
The first assumption is based OD the actual proportionate distribution 
of reportotd accidents; the second OD the standards worked out by the 
Committee on Statistics of the International Association of Industrial 
Accident Boards and Commissions. (See below, p. 57.) 

A somewhat more liberal estimate made by Sidney ]. Williaros on 
the basis of Dr. F. S. Crum's figure for accidents reached the figure 
of '96,000,000 days lost. This estimate was hased on the assumption 
that there occurred each year 23,000 deaths, ns,ooo accidents causing 
permanent total or partial disability, and a total of about 3,000,000 
accidents causiilg disability lasting one day or mote. See Williams, 
Sidney J., "Industrial Accidents," in Waste in Industry, by the Com
mittee on Elimination of Waste in Industry of the Federated American 
Engineering Societies, p. 331. 

The magnitude of the economic losses may he' more force
fully presented in monetlU'y terms. This can he done only by 
estimatinll: an average daily or yearly wage and hy assuming 
further that employment would have been continuous and un
interrupted if it had not been for the contingencies considered~ 
Even though such estimates and assumptions must be subject 
to serious reservations, they yield a result which helps to 
visualize the magnitude of these losses. 

The annual total wage loss from industrial accidents, as
suming an average wage of $4.00 a day or $1,200 a year, may 
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be estimated at $988,000,000." To figure the net economic 
loss to society, certain deductions and certain additions should 
be made. In the first place, the cost of maintenance of persons 
killed in accidents is saved and should be counted as an offset 
against the total wage loss and, in the second place, to find 
the net economic loss sustained as a result of accidents occur
ring in any given year the future earnings of persons killed or 
disabled should be discounted to the time wben the accident 
occurred. Such a discounted sum for each casualty repre
sents the value, at the time of the accident, of the losses which 
it causes. On the other hand, the costs of medical services, of 
accident and compensation insurance overhead and adminis
tration, of expenses incident to labor turnover and replacement 
caused by accident, and of other similar items should be added. 
The deduction needed for cost of maintenance may be taken as 
$288,000,000,' and that needed for discount of future earnings 
as $183,000,000,. leaving approximately $517,000,000. To this 

• This calculation is, of course, very rough. The average Dumber of 
days worked during a year is probably less than 300, if allowance is 
made for unemployment, seasonal industries, and sickness. 00 the 
other hand, $4..00 a day may be low. To be accurate, furthermore,. 
various refinements would have to be taken into account. For present 
purposes it seems scarcely worth while to attempt a more careful esti. 
mate, since the purpose is simply to show that the sum is sufficiently 
large to make tb. posoibility of saving even a smaD portion of it 
justify the expenditure of considerable sums in prevention, including 
the statistical analysis requisite for effective work. 

'Sidney J. Williams estimated the cost of maintenance of the ::10,000 
persons killed as 60 per cent of the wages they would bave received 
for a period of 20 y ..... of working life """,,<taney. W",,,,;,, 1rc4w1ry. 
p. 33::1. But since 60 per cent seems higb for current maintenance 
and apparently DO allowance is made for maintenance after earniDgs 
bave ceased, in the present estimate the expected cost of maintenance 
for life is estimated at 60 po< <eDt of the _ted wages for the 20 

years of working life. 
I A deduction of one-third is made as a rough approximation to the 

necessary discount. Such a deduction is equivalent to slightly over 4 
per ceDL Four per cent discount cOrrespoDds to a deduction of 33 per 
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.should be added some $161,000,000 for medical expenses and 
overhead insurance ~ost.· Not even an approximate estimate 
can be made of losses due to labor turnover and other causes. 
Accidents cause, then, a net economic loss of something like 
$675,000,000 a year. 

The number of individual workers directly affected each 
year by ill-health, regardless of its cause, sufficient to cause 
disability and absence from work, can likewise be obtained only 
by estimate. In this case, recourse must be had to European 
data for a satisfactory basis. According to German statistics, 
there are 40 cases of sickness each year for each 100 persons ex
posed to risk.'· If sickness is equally prevalent in this country, 
I2 ,000,000 cases must occur on the average each year among 
the 30,000,000 wage and salary workers of the United States. 

No attempt can be made to estimate the number of in
dividuals whose lives are shortened by diseases or unhealth
ful conditions connected with their occupations, partly hecause 
no clear definition of these occupational inlluences can he 
given. Furthermore, an estimate of the possible additions 
either to the average working life or to the average life-span 
that could he made by specific measures of controlling diseases 
and conditions which affect the workers' health would be of 
far greater significance. But for such an estimate also satis
factory data are wanting. 

The 30,000,000 industrial workers, it may be esli..wted, lost: 
each year 210,000,000 working days, 0' the eqrUvalent 0/ 

700,000 working years, th,ough ill-health. This estimate is 
based on the assumption that each worker loses on the average 

cent, S per cent to 37.' per cent deductioD, and 6 per UDt to 42.'1 per 
cent deduction. 

·Sidney J. Williams' estimate, Waste its Itsdustry, p. 332i $161,ooo,ooa 
b the difference between $8S3.000,000. the Det wage tOSS, and $1,014,-
000.000, 01' the net economic loss, as figured by Mr. Williams. 

III Ruoinow, I. M., Social 'nsilrance, With Special ReJerenu &0 Amt'ri
can Conditiotls, p. 214. 
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eight days (or seven working days) a year from sickness." 
No estimate is attempted for the loss of working time due to 
premature cutting off of working lives through disease. 

Assuming wages to average $4.00 a day, the total wage loss 
from sickness causiog absence from work. may be estimated at 
$840,000,000 exclusive of losses due to premature cutting off 
by disease of the working lives of industrial workers. In ad
dition to wage losses, the costs of medical services should be 
considered. At an average of one dollar a day ,. (a pre-war 
figure) for all medical, hospital, and nursing expenses, these 
costs would amount to $245,000,000. With regard to the loss 
from premature death, it should be mentioned that from 
tuberculosis alone, a disease which affects mainly the working 
ages, this loss is estimated at 500 million dollars." The total 
economic loss from sickness and premature death among wage 
earners, therefore, may be estimated as at least 1,500 million 
dollars annually. 

The foregoing analysis demonstrates the importance of the 
problems created by accidents and sickness. Even these rough 
estimates, which are all that can be drawn from existing data, 
show that the magnitude of the losses involved is such as to 
justify the most vigorous efforts at amelioration. We turn, 
therefore, to the second branch of the inquiry, into the im-

U Ibid., p. 214. See also, Warren, B. S., and Sydenstrick.er, Edgar, 
Heank I .. um"".: lis ReI.,ion 10 lhe Public Healti. Public Health 
Bulletin No. 76, March, 1916, p. 6. 

See also Sappington, Clarence OIds, "A Five· Years' Sickness 
and Accident Experience in the Edison Electric Dluminating Company 
of Boston," Juumol 0/ Indw~rial Hygiene, Vol. VI. 1924. pp. 
81-101, 

.. One dollar a day was the basis used for estimating the costs of 
medical care in an estimate of the 10 .... due 10 sickness in Memorial 
on Industrial Diseases: .1_ Lab.,. Legislation R,IIiew. January, 
JOIl, Vol. I, p. 127. 

II Dublin, Louis I., and Whitney, Jessamine, liOn the Costs of Tuber
culosis," Quanerl" PublicaliortS 01 tile America8 Sl4tistictJl Associa'iOfl. 
December, 11)20, Vol. XVII, p. 445. 
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portance and usefulness of statistics in dealing effectively with 
these problems. 

The value of statistics in dealing with any problem depends, 
in general, upon their usefulness in cpnnection with control. 
Two questions, therefore, concern us in this inquiry: the extent 
to which control of the problems of accidents and ill-health is 
possible, and the character and importance of the service 
which statistics can render in making control of these prob
lems effective. 

It should not be forgotten that the primary interest of s0-

ciety in these problems is from the point of view of control. 
If hy suitable measures society can eliminate causes of ac
cidents or ill-health or prevent their consequences, the dis
covery, introduction, and development of such measures be
come of immediate and practical importance to all concerned. 
If statistics on accidents and health are needed to serve the 
purposes of control, their importance is second only to the 
importance of the program of control. 

The possibilities of control as applied to industrial accidents 
and ill-health include prevention, alleviation of consequences, 
and distribution of costs. In the first place, the occurrence 
of accidents or disease may be prevented. This method, wher
ever applicable, is at once the simplest and most effective, since 
it avoids or eliminates all the evil consequences that may 
follow. Prevention, therefore, is the first goal of ~ocial policy. 
In the second place, the burden of economic losses which falls 
upon the worker may be Iigbtened by appropriate measures 
of relief in such a way as to avert its more serious conse
quences. Finally, the transfer of part of the losses from the 
worker to industry, and their distribution by means of insur~ 
ance tend to minimize the burden by apportioning the costs 
over a large number of contributors. By placing upon the 
employer a direct incentive to take safety measures this dis
tribuhon tends also to stimulate prevention. Each of these 
methods plays its part in the prevention and control of ae-
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cidents and ill·health and their social and economic can· 
sequences. 

Lorge possibilitiu oj preventing fJCcidents and illness .mt. 
This is indicated hy statistical evidence already available. It 
is estimated, for example, that from 50 per cent to 75 per cent 
of all industrial accidents, at least in t1je more backward in· 
dustrial establishments, can be prevented." The experience 
of industrial companies in introducing safety work indicates 
that reductions of three·fourths in the accident severity rates 
can be achieved in some cases within a. relatively short period. 
Data comparing the safer with the less safe half of the steel 
industry show that the accident frequency rate in the former 
is only one-fourth that prevailing in the latter." .Physicians 
estimate that a considerable proportion of sickness ~ould be 
eliminated through adequate health supervision combined with 
treatments indicated as necessary by ph~ examinations." 

TIte losses that fall upon tlte wOt'k.,. amJ his Jamily .., 
obviously be alleviated by appropriate tneaSlII'es oj ,eliel. Here 
the question is not of the possibility but of the advisability 
and desirability of granting relief, of how generous the relief 
should be, and of the means by which it should be provided. 
The social and economic consequences of these losses can in 
large measure be eliminated by measures that replace the lost 
income from earnings by income derived from compensation 
or from sickness benefits. 

The blll'dm of losses, whether upon tlte wo,k.,. Ot' ¥Pon in-

"Williams, Sidney J., W ... ,. ;" Indus''lI. p. 333. Micbelbacber. G. 
P., and Nial, Thomas Mo, Wo,imm's COmflmsat,icm Imwa1lU, [",Iud
... , Em!>loy"" Liabilily l ........ n .. , p. II. 

:II Chaney, Lucian W., "Accident Experience of the Iron and Steel 
IndustIy," MonIhly LtJbo, Review. VoL 10, pp. 1139-1140. 

:II Dr. Eugene Lyman Fisk. estimttes at $1,S20,OOOpGO, over and 
above costs. the possible annual net savings from comprehensive health 
lupervision and periodical examinations of the entire population. See 
Fbk, E. L'J and Sharpe, C. T., "Health of Industrial Workers," in 

'W ... " III Ittdwlry. p. 355. 
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dust,y, can be lessened by insurance. The application of the 
insurance principle distributes the losses among all those ex
posed to risk and thus minimizes the burden of cost borne by 
each individual. Nevertheless, questions as to the measure
ment of insurance premiUl11S, as to the form of insurance, and 
as to the distribution of burdens between worker and employer 
must be considered as part of the problem of making these 
bu~dens a minimum. Furthermore, the general question of 
minimizing burdens must be considered in connection with that 
of prevention, because the manner of imposing insurance and 
the weight of the costs are important factors in the incentives 
which industry bas to prevent occupational accidents and 
bealth injuries. 

At every poirrt 0/ the trogram statistics at"e indispensable. 
Statistical data are required in the first place to awaken in
terest in these prJlblems and to stimulate prevention. The 
lIlagnitude of the need for relief and the possibilities of pre
vention can be set forth only through statistics. In the absence 
of informatio!1 in regard to the existence or character of evils 
no steps will be taken to remedy them. Prevention and control 
wait upon knowledge of the facts. Statistics must be available 
to set forth those facts upon which an effective appeal for 
remedial action must be based. 

Statistics furnish a factual basis for measures of prevention 
and control. They show where the evils to be remedied are 
and indicate the magnitude of each specific evil: . In preven
tion work they are required to analyze causes and to determine 
points and methods of attack. In ligbtening the burdens that 
fall upon workers they are required to measure losses and to 
sbow the extent of each type of loss. In distributing losses 
they not only measure the total costs to be distributed, but 
also are needed to determiQe the degree of risk, the basis 
upon which costs should be apportioned. 

Fo. guiding legislative policies statistics are indispensable. 
Legislative remedies constitute a most important branch of 
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prevention work. A study of gaps and inadequacies in exist
ing measures suggests ways to increase the effectiveness of 
control. Statistics relating to the extent and operation of 
existing measures point out the need for and suggest the form 
of appropriate remedial legislation. 

Statistical analysis is required to guide administration. The 
weak points in the operation of measures already in existence 
can be shown adequately and effectively only by properly pre
pared statistics. Analysis of the working of the system is the 
only satisfactory means of determining how successfully it 
accomplishes its aims. The efficiency of administration should 
be tested by means of statistical data. 

Statistics are invaluable in appraising the effectiveness of 
preventive measures. Not only should the methods of attack 
be well directed and aimed to remove causes, but the proof 
that they are well directed can be furnished only by adequate 
statistical data. nata on the results achieved by specific 
methods of prevention are helpful in judging their value. 
Statistics are needed to test the progress of prevention. Cor
rect appraisaI of the work of control and prevention as a whole 
requires a bookkeeping of accomplishments, of losses and gains, 
of failures and successes, in the form of a statistical record of 
results. Only as a resnlt of the work of an adequate statistical 
service can the task of prevention and alleviation be judged 
intelligently and directed to its maximum accomplishment. 

In short, statistics are indispensable not only to show the 
possibilities of prevention and control, but also to transform 
these possibilities into realities with a maximum result for the 
effort expended. 

The statistical data obtained should, of course, meet the 
requirements of all those who will lISe them. Their compilation 
:mould be undertaken with a view to satisfying the particular 
needs of those who have to deal with particular problems. The 
administrator requires data to form the basis for his report of 
work. He needs data to :mow what he is accomplishing, what 
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the weak points in his system are, and how they may be 
remedied. The safety engineer needs information to guide him 
in eliminating cailses of accidents. The legislator needs in
formation concerning the principal defects in existing legisIa
tion on accident prevention and disease control. He needs con
crete data that will help him to determine what additional 
legislation is necessary or desirable. Employers who are intent 
upon making their estabIishments safe for their employees need 
data on the practical methods of eIiminating hazards in their 
own plants. Safety and accident prevention agencies need data 
for use in campaigns to arouse public interest in prevention. 
Inspection services should be kept informed of the value of 
their own work. AIl these various users should be satisfied with 
respect to every legitimate and profitable use to which they can 
apply statistical data relating to their problems. 

This general principle, that statistics should be available for 
practical uses, must be interpreted in a broad way. It is by no 
means sufficient merely to keep a record of official adminis
trative acts. On the contrary, data should be gathered that 
will throw light upon the need for changes in legislation, that 
will show gaps in existing laws, that will help to perfect existing 
administration and to supplement existing measures. Data 
should be at hand for tbose interested in improving legislation 
and administration and in bringing about progress in preven
tion and control. Statistics that look toward the improvement 
of remedies and the elimination of problems serve the highest 
practical use. It is necessary.-in short, to keep in the forefront 
of the analysis, not the technical details of administration by 
which the data are coiJected or to which they relate, but rather. 
the problems which are to be solved. The analysis of these 
problems should give the clues by which the importance of 
these statistics can be judged and their details and character. 
istics determined. 

In developing the program of statistics required, the discus
sion can be divided appropriately according to the nature of 
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the problems. Accordingly, Part I is devoted to "Industrial 
Accidents," and Part II to "The Workers' Health." In each 
part the prohlems are analyzed first with reference to the 
points concerning which statistical data are needed. The 
detailed requirements for these data are then summarized, in
cluding technical considerations relating to their collection and 
tahulation. With this hackground of statistical needs the exist
ing data are examined and appraised, and in a final chapter 
for !lach part a detailed program of recommendati.ons is set 
forth which embodies the principal conclusions suggested by 
the analysis. After developing recommendations for statistics 
relating both to safety and to health, a concluding chapter 
embodies a plea for action to make possible the immediate 
realization of these programs. 



PART I 

INDUSTRIAL ACCIDENTS 



CHAPTER II 

PROBLEMS OF INDUSTRIAL ACCIDENTS 

To bring about reforms in any field there must be an appre
ciation of the need for remedial measures. To effect an appre
ciation of the urgency of such measures full knowledge of the 
problems must be available. The first step toward control 
is a realization that evils exist, that they are important, that 
they can be remedied, and that the need for action is urgent. 
Only wben the scope of a problem as a whole, as well as in 
detail, is appreciated, will measures of prevention and alle
viation he taken on a scale commen.~urate with its importance 
and be directed intelligently toward its control. 

Not only a general understanding, but an accurate and de
tailed knowledge, of the prevalence and severity of accidents is 
prerequisite to effective action directed toward their preven
tion or toward alleviation of the burdens which they impose. 
Without information that specific hazards exist no steps are 
likely to be taken to eliminate them. The history of all safety 
movements shows the influence of knowledge of danger over 
the direction and scope of remedial action. The close relation
ship between the occurrence of an accldept involving the loss of 
many lives and the enactment of legislation to prevent· the re
currence of similar accidents testifies to the importance of 
knowledge of the hazard in SUggesting the need for preventive 
measures. As examples may be cited legislation for inspection 
of mines which followed the Plymouth mine explosion in Penn
sylvanL, legislation in regard to asbestos curtains in theaters 
which followed the disaster in the Iroquois Theater in Chicago, 
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legislation in regard to installing sprinkler systems which fol
lowed the Triangle fire in New York, and legislation requiring 
every ocean going passenger vessel to he provided with life 
preservers and life boats or rafts for all passengers and mem
bers of the crew which followed the Titanic disaster. In each 
of these cases the publicity attending a disaster affecting many 
lives brought knowledge of the existence of hazard effectively 
to the attention of the public and thus led to the adoption of 
preventive measures. 

On the other hand, lack of knowledge in regard to the num
ber of occupational accidents affecting mainly individuals or 
small groups has been perhaps responsible for the relatively 
slow recognition in this country of the gravity of the problem 
created by their total numerical importance. This is equally 
true of the burdens which these accidents place upon the in
jured workers and their families. When these burdens are 
borne individually or in small groups and are reported either 
as individual or personal items in newspapers or not reported 
at all they are seldom brought to the attention of the public 
with the emphasis which their collective importance demands. 
Public knowledge of non-spectacular accidents and of their 
always non-spectacular economic burdens-knowledge which 
must precede public action-can be obtained ouly through com
prehensive accumulation and publication of the facts. The 
comparatively slow development in this country of legislation 
for adequate workmen's compensation can be explained only 
as a result of relative lack of knowledge on the part of the 
public concerning the scope and extent of occupational ac
cidents and their consequences. Even yet, in five states and 
the District of Columbia, injured workers and their families 
have no legal right to compensation except through the uncer
tain procedure of civil suits under closely limited employers' 
liability legislation. In contrast, the intimate knowledge of 
the burdens borne by injured workmen and their families 
gained by their fellow workmen through personal contact or 
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ftu.ough appeals for aid to their unions, doubtless played an 
important part in the relatively early development of trade 
union benefits for accidental injuries, especially in industries, 
such as mining, which are subject to high accident risks. 
Knowledge of the extent and consequences of accidents is 
fundamental to adequate measures for prevention and relief. 

The accurate and comprehensive knowledge required can be 
gained only through statistics. No one individual can form 
through personal observation any exact idea of the degree of 
hazard. On the one hand, personal observation is necessarily 
limited in scope and, on the other, the elements making for 
exactness are wanting. Only through statistics based upon re
ports of individual injuries is it possible to obtain an exact 
appreciation of the nature and extent of hazard. Although 
a catastrophic accident which appeals to popular imagination 
may inform the public in regard to the existence of a particular 
form of hazard, comprehensive knowledge of the existence of 
all types and degrees of hazard can be obtained only through 
comprehensive statistics. 

As previously suggested, the detailed requirements of the 
data needed must be determined by an analysis of the nature 
of the problems presented by industrial accidents. 

I. NATURE OF THE PROBLEMS. 

Industrial accidents and their consequences offer not one but 
a multitude of problems of great complexity. An engineer of a 
fast express runs past a signal light in a fog and his engine 
crashes into the rear of another train, splitting up two Pullman . 
cars, derailing others, and kiJling or injuring a score of 
passengers and members of the crew. An explosion of coal 
dust propagated from corridor to corridor in a coal mine kills 
a hundred miners. A boiler explosion wrecks a manufacturing 
establishment and kills or injures all the workers in the build
ing. In each of these cases problems of many types im-
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mediately arise. One type of pr~lem is connected with giving 
first aid to the inj\lled and putting them in the way of re
covery and restoration to health and personal efficiency. This 
may involve extensive rehabilitation and retraining. Another 
consists in providing means for defraying expenses of medical 
care and of the care and maintenance of dependents during 
the period of their bread-winners' incapacity. Frequently there 
is a problem of maintaining family standards of living where 
these are threatened in consequence of loss of income. Other 
problems have to do with repairing damage to equipment and 
restoring service, with fixing responsibility for accidents, with 
determining their causation, and with devising ways and means 
for prevention. 

Each accident thus produces many types of problems. How 
to provide medical care and relief for the injured, how to re
store lost earning power, how to prevent injuries are problems 
common to each accident. Others are peculiar· to particular 
groups of accidents. When all the various forms of injury that 
occur in all occupations are considered, and when these are 
multiplied by the thousands and tens of thousands of such 
accidents that occur each year, one can begin to form an 
adequate conception of the scope, importance, and variety of 
the problems involved in industrial accidents. 

This welter of problems of many types loses much of its 
apparent complexity when viewed from the standpoint of con
trol. From this viewpoint chains of causes and effects are seen, 
which suggest possibilities at each link of breaking the sequence 
of causation. As indicated in the preceding chapter, there are 
three principal points of attack. upon the whole series of evils 
and losses connected with industrial accidents. These points 
may be considered as determining the basic problems con· 
nected with accidents, which are: first, the problem of pre
venting accidents; secondly, that of alleviating the burdens of 
losses; and thirdly, that of distributing costs. The present chap
ter is devoted to a survey of these problems with a view to 
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furnishing a background ago!!nst which the need for data to 
aid in their solution is later brought into relief. This review 
suggests the extent of the need for statistics, and gives hints 
as to the kinds of data required and the ways in which they 
would be of service. 

II. PREvENTION. 

Of the three main prohlems involved in controlling in
dustrial accidents that of prevention should he given first con
sideration. As contrasted with alleviating consequences and 
distributing losses, prevention of the accidents themselves iJ 
obviously to be preferred. The application of preventive 
measures comes at a point in the chain of causation which is 
precedent to the points where measures of alleviation and of 
distributing costs can be applied. Prevention, if successful, 
takes away the need for alleviating burdens and distributing 
costs. Other things being equal, therefore, efforts and ex
penditures directed toward prevention yield a larger return 
than efforts and expenditures directed merely toward alle
viating the burden of losses. 

The problems of prevention are questions of ways and means, 
and of methods and policies, by which accidents may be pre
vented. Where are preventive measures to be applied? By 
what means can accidents be prevented most effectively? By 
what tests is prevention to be judged? How are methods and 
policies to be appraised? 

Obviously, preventive measures are neederJ wherever danger 
exists. The presence of danger is best indicated by the occur
rence of accidents; the larger their numbers and the more 
serious they are, the greater is the degree of risk. But, though 
the occurrence of accidents indicates the presence of bazard, 
and though accident frequency and severity rates furnish prob
ably fue best single measure of its degree, the fact that no 
accidents have ever been recorded for a particular point of 
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danger does not necessarily prove that none will occur. . The 
development of new points and types of hazard will not·a1-
ways be indicated by a record of past accidents. Himce, 
accident records, and risk rates based upon them, skould be 
supplemented by data showing the number and importance of 
danger points. The full scope of the need for preventive 
measures may be shown by a survey of industrial hazards. 

A few illustrations will show concretely the outstanding need 
for statistics on accident occurrence. Owing to tht; Slindness 
of the worker to risks in his own occupation and to tIl~ super
ficial optimism with which, in the absence of adequate infor
mation, the public regards industrial hazards, such simple and 
elementary questions must be answered as the following: .Do 
occupational accidents occur in the District of Columbia, which 
has no workers' compensation legislation? Are workers in agri
culture exposed to danger to life and limb? To what risks are 
newsboys exposed? Do accidents occur in establishment X 
(which carries on no safety work of any kind)? Information 
as to the industry, occupation, establishment, and state in 
which accidents occur is germane to the practical problem of 
determining where preventive measures should be applied. 

A further practical use for information on accidents is to 
direct preventive work into the most efficient and economical 
channels. While all accidents should be prevented, it is, 
nevertheless, true that in undertaking a campaign for preven
tion-in an establishment, for example-the most hazardous 
risks are the ones which require first attention. Tne greater 
the risks the more urgent prevention is, and the more may be 
accomplished by a single preventive measure. 

Less important only than statistics regarding the facts of 
industrial accidents are data indicating their causes. Methods 
of prevention must necessarily be directed toward eliminating 
causes and contributory conditions. Removing the causes pre
vents the accidents. Changing the conditions that favor risk 
should reduce the degree of hazard. Methods of prevention are 
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likely· to be effective in proportion as they are directed toward 
removing significant causes. 

The detet'mination 0' ,ecognition of causes and ctmtributory 
conditions is, therefore, an essential step in prevention. The 
cause is the clue to the means by which the accident migbt 
bave been prevented. Accidents due, for example, to lack of 
safety guards on machinery point directly to the means of 
correcting this defect. Gas explosions in.coal mines point to 
the neeil' {or inspection to determine the presence of gas, for a 
ban up;,n open ligbts, and for ventilation to remove or dilute 
gas. Explosions of coal dust propagated through mine cor
ridors point to the need for methods, such as rock dusting, to 
reduce the risk of explosions and to restrict the areas affected. 
Railroad accidents due to defective locomotives or defective 
rails indicate the need for measures to discover promptly the 
existence of defects in locomotives and tracks. Accidents due 
to electricity indicate the need for thorough insulation, for so 
arranging the wiring that workers cannot expose themselves in 
their ordinary work to contact with electric currents, or for 
such automatic devices as will cut off the current wbenever a 
worker is necessarily exposed to danger, as, for example, in 
repairing machinery. In all these illustrations the causes of 
accidents not only indicate the points where prevention should 
be applied and the defects or conditions to be removed but 
also suggest methods of prevention. 

The analysis of callSes should be camed out in sufficient 
detail til be 11/ greatest sennee in prelJentilJe work.> In general, 
the more specific the cause the more significant it is for use in 
prevention. Typical accidents in mines and quarries, in manu
facturing, and in railroad operations, can be ascribed in many 
cases to "tangible hazards." Wherever a machine is involved, 
such as a circular saw, a planing machine, or a punch press, 
the accident can be related to it in the first instance, and in the 
second to the point of operation, to defects in guarding, or 
to faults in initial construction. Accidents due to falls of coal 
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at the face should be distinguished from. those due to falb of 
roof, since the methods of prevention applicable to them are 
different. New methods of prevention may require changes in 
the detail of causes. In case of accidents due to train collisions, 
for example, prior to the development and introduction of 
automatic train control devices, the analysis of causes should 
irlc\ude whether the engineer was suffering from over-fatigue or 
from disease that might have caused lapse of attention at the 
critical moment, wbether correct orders were transmitted to 
him, or wbether there was some fallure in the system of train 
despatching. Mter automatic train control is in operation, the 
analysis should throw light upon defects or failure in the 
system or upon gaps in its application. 

'TIris analysis of pritnaTy causes should be supplemented by 
a stully of contribut01'Y causes and conditions. These are in 
general of two types, the conditions of work and the conditions 
affecting the worker. As examples of the former may be cited 
adequacy of lighting and of ventilation, suitability of temper
ature and humidity, layout of work rooms, and hours of labor; 
wbile as examples of the latter must be considered sex, age, 
nativity, ability to speak English, bealth, and pbysical and 
mental condition. The lighting expert may discover that an 
improvement in lighting arrangements is followed by a marked 
reduction in· accidents wbich, in the analysis of primary causes, 
were ascribed perhaps to machinery. An improvement in con
ditions of ventilation may be followed by a decrease in acci
dents because of the greater alertness of employees when their 
workrooms are better ventilated. A change in personnel in a 
particular occupation, from men to women employees, or vice 
versa, or the adoption of rules against the employment of chil
dren in dangerous work, or of rules providing for the transfer 
of men from relatively hazardous to relatively safe occupations 
as they approach a definite age may result in lowered accident 
rates. Health examinations may lead to a better adjustment 
of personnel to the type of work. In short, accident rates may 
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be reduced by proper measures directed to the improvement of 
work conditions or to better personnel management. 

The problems of prevention include not only locating acci
dents and determining their causes, for which the uses of 
statistics are obvious, but also devising means and methods for 
the elimination of specific causes, determining policies, provid
ing incentives, allocating responsibilities, and creating .agencies 
to carry these policies into effect. A brief review of these 
aspects of prevention will suggest ways in which statistical data 
would be belpful and the kinds of statistics that would be of 
the greatest service. 

Devising 1neans and methods for the elimination of specific 
causes of accident is, in general, a matter for the safety expert 
or technician. In many cases, accidents due to a given cauSe 
may be eliminated in a number of ways. For example, in
juries caused by an unguarded point of operation on a machine 
may be prevented by any style of guard that effectively shields 
the operator from tbe point of danger. Such guards may vary 
in cost and in effectiveness. The details of their desigu and 
their adaptation to the specific nature of the hazard must be 
left to the technician. 

If the worker is exposed to flying particles, emery dust, 
splashing of molten metal, or to other similar hazards, the 
wearing of goggles and protective clothing may prove the most 
effective, as well as a relatively inexpensive, means of 
prevention. 

Radical changes in design of machinery or in layout of the 
plant may be the most effective means of preventing accidents 
of certain types. For example, if a railroad track is placed 
too near a factory building for safe clearance, with the result 
that employees on passing freight cars are continually exposed 
to danger, the only effective remedy is to correct the initial 
error by moving the tracks away from the building. Faulty 
construction of the "converter" in a Bessemer steel plant may 
cause accidents which can be prevented only by redesigning 
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it. Such methods eliminate the sources of accidents once 
for all. 

Education of the work force to an understanding of the need 
for care and for safe practices in work is a useful means of 
preventing many types of accidents due to carelessness. Post
ing of signs, warnings, and instructions in English and, where 
any considerable number of workers are foreign-born, in the 
languages of the workers, is a helpful measure. Safety com
mittees, talks by trained safety experts, and the inculcation of 
regard for safety into foremen and supervisors of labor are 
methods that make for lowered accident rates. 

The adoption of personnel policies designed to lessen risk 
may also, as already noted, exert-an important influence for 
safety. Whenever certain types of workers,. for example, 
women, children, or old persons, are shown to be .subject to 
unusual risk rates, assigning them to less hazarJous work ,or 
refusing to employ them may minimize the frequency of 
accidents. 

Modification of work conditions win often lower the fre
quency of accidents. As suggested earlier, methods of improv
ing lighting arrangements or ventilation or reduction in hours 
of labor may effect an improvement in the accident rate. 

The selection oj tnelhoth 0' prevention involves questions 
both oj ,elatilJe effectiveness o.ntl oj cost. At every stage in 
any practical program of prevention questions arise as to the 
probable success and the probable cost of each proposed 
measure. The effectiveness of any given means of prevention is 
determined by the conditions which cause accidents on the 
one hand, and by the technical design of the means on the 
other. An increase in effectiveness, if causative conditions re
main the same, can be brought about by technical improve
ment of the means or by better adaptation or.lhe means to 
these conditions. The progress of prevention is thus de
pendent in part upon expert designing and selection of 
efficient methods. The cost of any given measure depends 
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likewise upon technical conditions that govern the 'Cost of 
providing the particular means. And progress in the design of 
cheaper means is dependent upon the technical expert. 

Correct data concerning relative effectiveness and cost, 
though difficult to secure, are essential to a rational policy of 
accident prevention. Only on the basis of evidence is it p0s

sible to determine the effectiveness of any given method and 
its cost, on which the decision as to its introduction must 
depend. 

Choices between alternative methods should be made on the 
basis of evidence showing their relative value as compared 
with their relative cost. The various types ·of measures avail
able to reduce accidents, as summarized in the preceding para
graphs, iIIustl'ate the wide variety of possible choices. But 
measures differ widely both in effectiveness and in cost. One 
means may iDvolve considerable-perhaps almost prohibitive
cost, while a second, with a different approach, may iDvolve 
relatively little outlay. If equally effective the chea)l"..r method 
is, of course, to be preferred. But often the cheaper method 
is only a makeshift which accomplishes the purpose imperfectly 
or in part. Sometimes methods are supplementary. This is 
true commonly of wearing goggles; they protect the eyes 
against flying particles which other methods are not always 
successful in eliminating. Selection and choices of methods are 
involved in determining how an appropriation for' safety shall 
be spent. For example, shall an establishment spend its appro
priation for safety in educational work or in "engineering re
vision," a term which includes all those changes of machinery 
desigri and layout of plant which e1iminate once for all 
the risk attaching to each particular point of danger? Or 
how much shall be spent in each direction? Decisions 
on these points should, of course, be taken in accordance with 
the principle that expenditures should secure maximum 
results. 

Whether such means and methods of prevention as have been 
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worked out by technicians, or indeed whether any method, 
shall actually be required involves decisions on questions of 
policy. In what cases, if any, is prevention of sufficient im
portance to society to justify active steps to further it? If 
alternative methods vary in effectiveness as well as in cost, 
and one method, though less expensive, is less effective, which 
shall be required? How much should be expended for pre
venting accidents? From the point of view of society the 
issue may be formulated in more general terms. How shall 
prevention work be organized to produce the socially most 
desirable results? How shall it be motivated? To whom shall 
responsibility for prevention he allocated and through what 
agencies shall the work be carried" on? A brief consideration 
must be given to these points i!l order to set forth the whole 
question of prevention policy in its broadest aspects. 

From the point of view of society, the alternative to prevent
ing accidents is accepting or alleviating their consequences. 
As already suggested, other things being equal, prevention is 
always preferable, since, if successful, preventi\'E' measures 
eliminate the consequences of accidents. These "other things," 
when analyzed, are simply questions of cost. If prevention 
can be accomplished only at 'Prohibitive cost under existing 
methods, society must either do without the goods or services 
involved or refuse to require prevention and accept or alleviate 
the consequences of the accidents that follow. 

The final decision as tu how JIIf' prevention shall be carried 
rests with society. If, for example, accidents due to train col
lisions can be prevented by the compulsory introduction of 
automatic train control devices, society must decide through 
its appropriate agencies whether or not it considers the results 
worth the cost. If mass accidents due to coal-dust explosions 
can be prevented by rock-dusting, society must decide whether 
or no it wills to prevent them. If prevention requires legisla
tive prohibitions or regulations by bodies having delegated 
administrative or legislative authority, society as a whole, 
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through' its constituted representatives, must express its 
decision. 

The decision to prevent may be talren by smaller groups 
than society as a whole, for example, by industry groups, by 
establishments, or by any other group which has the authority 
to carry its decisions into ellect and the means wherewith to 
defray the costs. Aside from public bodies, perhaps the most 
important decisions are those taken by employers or employing 
companies, by groups of associated establishments, or by in
dustries. The voluntary adoption of safety codes and stand
ards for certain industries is an example of a decision to put 
prevention into ellect taken on the initiative of groups of 
employers. 

In general, these decisions, whether by society or by sub
sidiary groups, are expressed in legislation or in regulations. 
Types of legislation and regulation include: first, prohibition 
of specific hazards coupled with inspection to discover infrac
tions and with penalties for violations; secondly, regulation of 
working conditions; and thirdly, assessment of the cost of 
workers' compensation upon industry. 

In prolrSbiJing specific /l@ards society recognizes the safety 
of t>mployees as paramount to all questions of cost inlloilled ;,. 
elimiruUing tlwe /l@ards. The types of hazards to which this 
method of prevention is commonly applied include those which 
cause mass accidents-fire hazards, elevator hazaros, hazards 
connected with the operation of coal mines, railroad hazards, 
and shipping hazards. In general, the serious consequences of 
the catastrophic accidents that may' be caused by certain 
hazards far outweigh any questions of cost. The principal 
problem in such cases is whether there is available any ~lIective 
means of prevention. These prohibitions to be ellective must 
be enforced by responsible agencies equipped with a sufficient 
force of inspectors, having adequate appropriations, and backed 
by power to prosecute and to impose penalties. 

/" regullUmg conditions of work, as, for extImple, ;,. setting 
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up minimum standtuds an4 /o,.,,,dJting industrial codes, Sf}

ciety, or the subsidiary group concerned, recognises their im
portance to sa/ety. The progress of prevention requires not 
only that new means for preventing accidents be devised, but 
also that the means already known be applied more generally. 
Safety standards and regulations promote prevention by incor
porating gains already won and by extending the scope of 
approved methods. Since their costs are standardized their 
adoption merely raises the plane of competition and eliminates 
througbout industry the possibility of profits that might result 
from disregard of conditions essential to safety. While insur
ing certain minimum standards for the safety of labor it pro
vides that their cost shall be defrayed at the expense of so
ciety as a wbole, or o{ the particular industry or group of 
employers. . 

Sa/ety codes and regulations, like lIlIIM prohibiting specific 
hazards, must be en/orced by adequate inspection services. 
The discovery of violations of such codes can be accomplished 
most effectively by inspections by trained officials. Their 
duties should include not only inspecting to discover hazards 
which have been proscribed, but also suggesting new methods 
of prevention, and recommending, when in the interest of 
safety, the further extension of the regulations. 

In assessing the cost 0/ workerr compensation upon industry, 
society sets in operation a pecuniary incentille /or eliminating 
accidents. As compared with prohibition or with safety stand
ards or codes, this plan may be less effective so far as specific 
types of accidents are concerned, since the cost of eliminating 
them may exceed the gains from prevention. On the other 
hand, it is much broader in scope, since it offers a definite in
centive, determined by the cost of compensation for the in
juries which result, to eliminate each and every accident. 

The effectiveness of this pecuniary incentive depends in part 
upon the generosity with which, in formulating plans for alle
viating the burdens upon workers, the amounts of compensa-
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tion are measured. If the compensation required includes the 
full cost of medical care and attention, "the full amount in wage 
losses sustained, and the full cost of rehabilJtating those who 
suffer permanent impairment of earniog capacity, it represents 
a much more effective incentive than if it is restricted to 50 
or 60 per cent of the wage losses. The amount of the in
centive depends also io part upon the inclusion of other items, 
for example, iosurance "overhead" costs. When compensa
tion iosurance is handled by private companies the premium 
rates quoted include not only the net cost of compensation 
but also an additional charge, called "loading," for all over
head expenses. 

The larger the amount of the incentive, other thiogs beiog 
equal, the more profitable is it for the employer to prevent acci
dents. In any given case it .PIlys to pre;'nt accidents, provided 
the cost of prevention is less than the amount of comPensation 
which would otherwise be required for the injuries that would 
probably occur. 

In practice, knowledge of the value of the incentive in re
lation to the cost of prevention is essential to action. The 
employer who fails to realize that accidents cost him more 
than the measures required to prevent them will probably fail 
to iotroduce these measures. In the absence of realization that 
prevention offers definite possibilities for reducing costs, no 
effort is likely to be made to search for new and more appro
priate methods. Information as to the relation between costs 
of prevention, on the one hand, and compensation costs, on 
the other, is of great practical value in stimulating action and 
in rendering effective the pecuniary incentive. 

The effectiveness of this incentive depends, in the second 
place, upon the closeness with which it corresponds to the 
risk and upon the sensitiveness with which it responds to 
changes in risk. For it to have its maximum effectiveness the 
establishment which introduces preventive measures should be 
rewarded by lower costs of compensation in proportion as these 
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measures are effective in securing industrial safety. The more 
direct the relation between prevention and costs of compensa
tion, the more compelling is the incentive. 

The usual method by which costs of compensation are as
sessed upon employeis is through insurance in which the 
amounts assessed are determined by the average costs of com
pensation in the industry. These costs, in turn, depend upon 
the risk of accident, the severity of accidents, and the amounts 
of compensation awarded for different types of injury. When 
industries are compared with industries, this method offers an 
incentive which varies closely with the risk. Reduction in 
risk is followed by reduction in premium rates, and hence 
prevention is stimulated through expected savings in these 
rates. 

But when establishments are compared with establishments 
in the same industry, the incentive to prevention appears 
relatively indirect. Reductions can be obtained .onIy through 
movements toward prevention which affect the entire industry. 
If insurance rates are determined by average conditions with
in the industry, there is no special incentive for any particular 
establishment to prevent its own accidents. Whether or not it 
takes any action toward preventing its own accidents, it will 
be rewarded by a decrease in the accident rate for the industry 
as a whole. On the other hand, even though it accomplishes 
marked results in prevention in its own plant, it will secure no 
benefits in reduced rates except as the average rates for all 
esta"lisbments in the industry may be lowered thereby. 

The effectiveness of the pecuniary incentive to prevention 
can be increased greatly by adjusting rates to take account of 
the conditions of hazard within each establishment. Two 
methods are commonly employed-schedule rating and ex
perience rating-to make premium rates correspond more 
closely with establishment hazards. Each of these represents 
an attempt to bring the premium cost closer to the actual cost 
of compensation for the accidents that occur. They are de-
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signed to make a reduction in accidents within an establishment 
mean a reduction in the costs assessed to that establishment. 
Schedule rating aims to accomplish this end by subtracting 
from the rate if conditions are present. which make for safety 
---£uch as safety guards at all danger points or safety com
mittees to suggest and enforce safe methods of work---and by 
adding to the rate if conditions are present which make for 
bazard---£uch as unguarded elevators, unguarded machinery, 
lack of inspection for gas or lack of rock-dusting installations 
in coal mines, and similar cooditions varying with the industry. 
This method bas the advantage that it informs the employer 
definitely what be must do to obtain reduced rates. It directs 
energy toward certain definite proximate objects in order to 
accomplish the ultimate object of preventing accidents. Ex
perience rating, on the other band, aims to accomplish the 
desired end by modifying the premium rate in accordance with 
the actual accident experience in the establishment for a period 
(say five years) preceding the premium year. 

Both schedule rating and experience rating, if they are to be 
app:ied most successfully to increase the effectiveness of the 
pecuniary inoentive to prevention, require careful analysis of 
the evidence. Experience rating obviously cannot be applied at 
all without analysis of the experience of each establishment. 
But to determine whether, and in what ways, it is more or less 
effective than schedule rating, requires also a study of the 
effectiveness in practice of each method. Furthermore, 
schedule rating, to be effective, must be based upon statistics 
showing the importance of various hazards. Singling out cer
tain hazards for penalties or rewards will tend to promote their· 
elimination, and it is important, therefore, that the right ones 
be selected if the greatest results in prevention are to be 
produced. 

Turning from the types of legislation and regulation that 
embody the policies of society in regard to the extent to which 
prevention shall be carried, the questions of allocating re-
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sponsibility and of choosing agencies for canying policies into 
effect sbould be considered. 

RespOflSibility jor devising anti introducing effective methods 
should be aJiocatetl in SlICh manner as to promote prevention 
most effectively. Such responsibility sbould be joint rather 
than exclusive. Each agent who is in a position to assist in 
prevention sbould be held responsible for making his contribu
tion to the joint result. In SO far as this contribution depends 
for its effectiveness upon knowledge in regard to conditions, 
methods of prevention, and possibilities of success, information 
sbould be available in such form that it will be of greatest 
service to those who carry the responsibility for results. 

The three major parties to share this responsibility are the 
worker himself, who is responsible for his own conduct; the em
ployer (including the industry, the establisbment, or any of the 
employer's representatives), who is responsible for conditions 
of employment; and society as a whole, which bears a general 
responsibility over the welfare of all its members. The in
dividual worker's responsibility is accompanied by a direct and 
powerful inCentive to prevention in the pain and suffering 
which may result from injury, as well as in the wage losses and 
expenses which an accident may entail. The employer's re
sponsibility, though accompanied by the pecuniary incentive 
already discussed, is usually delegated to and borne by man
agers and superintendents, and most immediately by the fore
man in direct charge of the work. Managers and superin
tendents are responsible for initiating and canying out accident 
prevention policies and programs. But foremen are in a key 
position to promote safety, since each directly supervises the 
work practices and procedures of his group of workers. So
ciety bears the final responsibility for accident prevention, 
since it must make the fina1 decision on the question: How far 
is prevention to be carried? 

These responsibilities must be discharged, and the various 
incentives to prevention must be made effective, through ap-
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propriate agencies. In addition to the obvious agencies through 
which the state. operates-workmen's compensation commis
sions, industrial safety commissions, inspection services of one 
type or another-and to those through which the individual 
establishment operates-such as safety departments and estab
lishment safety councils-certain other agencies deserve spe
cial mention as being in a sense the result of the apportionment 
by society of responsibilities and incentives. These are in
surance companies, industrial associations, and industrial or 
national safety councils. The basic interest of each of these 
latter agencies arises from the incentives Il!ld responsibilities 
placed by society upon industry. 

Insurance companies which write workers' compensation in
surance occupy a strategic position for promoting prevention. 
It is to their direct interest to eliminate all accidents in the 
establishments of their policY holders. They aid in this object 
by furnishing information in regard to the best methods of 
prevention. But perhaps their chief assistance is rendered by 
their safety experts who inspect the specific risks in each 
establishment and, as a result, make concrete suggestions for 
eliminating hazards. Insurance companies have great possi
bilities of service in preventing accidents. 

Associations of employers or establishments within a single 
industry are also in an excellent position to further prevention. 
The eustomary method of determining insurance premiums for 
each industry by average risks gives to these associations a 
direct incentive to reduce risks throughout the industry. Ex
change of information on the best methods of preventing acci
dents among members of such associations, or among all estab- . 
lisbments in the same industry, will promote prevention, be
cause in general the methods which are successful in one estab
lisbment are equally applicable to others in the same industry. 

Safety councils, of which the N ationa! Safety Council is the 
prototype, co-ordinate efforts to further tbe progress of pre
vention throughout industry. They combine the work of in-
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dustrial engineers, of persons interested in promoting safety, 
and of safety experts in ail lines. They make it possible to 
pool the information available in regard to the most successful 
preventive methods in ail industries. They stimulate further 
research in prevention. They aid in collecting the basic data 
required to test the results already accomplished and the in
formation necessary to further progress. 

In this discussion of ways and means of prevention, of 
methods and policies, of incentives and responsibilities, and 
of agencies for carrying 'them into eftect, it is evident that at 
every stage decisions must be based upon information-infor
mation on hazards, on causes, on results, on costs, on the suc
cess of methods and policies, and on the efficiency of agencies. 
In their results lie the final tests of methods, policies, and 
agencies. 

Atkquate tests of metlwds, policies, and agencies for thfl 
fwevention of accidents must be tkTJeloped and applied. Not 
only is information needed on the relative effectiveness of 
methods as a guide to their selection, but the success of pre
ventive efforts of all kinds should be appraised. Tbe relative 
value of alternative policies and agencies, as well as of al
ternative methods, should be determined by the results 
achieved. Tests should be applied also to costs. Is the cost of 
maintaining particular agencies justified by the results? Is 
their administration efficient? Do they cover the ground ade
quately? What is the verdict on the program of prevention 
when it is tested by changes in the degree of risk as shown 
in a statistical record of accident frequency and severity rates? 
Such tests, based necessarily # upon statistical evidel\ce, consti
tute the touchstone by which a program of prevention must be 
judged and by which its future development must be guided. 

m. ALLEvIATING THE BUBDEN OF Loss UPON THE WOlUO!It 

Turning from the subject of prevention to that of alleviat
\ng the consequences of unprevented accidents, the problem 
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of lightening the hurden of loss upon the worker occupies hy far 
the most important place. The physical and economic con
sequences of accidents include, it is true, in addition to the 
losses sustained by the worker, physical damage to equipment, 
property losses, and losses due to interruptions in the use of 
machinery and in the routine of production. These should 
by no means be ignored. They add to the incentive which in
dustry has to prevent accidents. But they represent in practice 
simply an additional item in the cost of production, which is 
normally transferred to the consumer in the shape of higher 
prices. They are, in essence, wastes. But being covered into 
business expenses they have no further consequences which' 
need concern us here. 

Tire physical and econrmric losses suslamed by inj..-ed 
workers, on the other Ittmd, have far-reaching social conse
quences, the importance of which varies 'Ulith tire type and 
a_I of loss. These losses include not only loss of life, loss 
of limb, physical disability and impairment, but also expenses 
of medical treatment, losses in earnings, and losses in earning 
power. The consequences to wage earners include also those 
resulting from changes in family status caused by accidents 
and those resulting from the effects of the economic losses they 
have to hear. 

Of first importance are cases of death or permanent dis
ability of the bread-winner of a family. In fatal cases the de
pendents are left with the problem of supporting themselves. 
In cases of permanent disability the dependents are burdened, 
in addition, with the care at the disabled worker. The serious
ness of these consequences of 'accidents depends obviously. 
therefore, upon the number of dependents and the degree of 
their dependency-in other words, upon the extent of the 
family responsibilities borne by the victim of the accident. 
The effects of the economic losses are conditioned, in the 
absence of measures to alleviate them, hy the economic re
serves at the disposal of the family in the shape of insurance, 



WORKERS' HEALTH AND SAFETY 

savings, home ownership, possibilities of aid from relatives, or 
.other resources. The results may include employment of the 
mother, curtailment of the children's schooling, sending them 
to work to help support the family, or placing them in or
phanages or in private family homes. The loss of the father in 
fatal cases may react unfavorably upon the social upbringing 
of the children; the hroken family may lead not only to 
juvenile dependency but to juvenile delinquency. 

If disability is of a temporary character only, the conse
quences are, in the main, simply results of the economic losses 
sustained by the families and consist of readjustments neces
sary to meet living expenses and extra charges during this 
period. The effects of these losses- also are dependent in large 
measure upon the family's economic reserves in the shape of 
insurance, savings, and other resources. Though these losses 
are in each individual case less important than in cases of 
permanent disability, in their total mass they assume large 
proportions. 

The untoward social consequences oJ accidents can be 
twe,terJ in large part by appropriate measures to lighten the 
burden oj econumic losses sustained by the injured persons and 
their /amilies. Since these consequences and burdens are due 
primarily to the economic losses sustained, measures to replace 
wage losses by other forms of current income, and to defray 
medical expenses and expenses for new training, where nec
essary, or to provide medical care and rehabilitation training 
directly, constitute appropriate remedies. By such means the 
consequences of accidents can be to a large extent controlled. 

In considering the problems of alleviation, important ques
tions to be answered are: where is alleviation to be applied? 
what means and measures should he employed? how adequate 
should alleviation be? and how should it be administered? 

Measures (1/ alleviation at'e needed wherelJer physical and 
econontit; losses due t(l acddents constitute a serious burden. 
The points where alleviation should he applied are shown by 
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the incidence of physical and economic losses. All workers 
injured by accidents suffer losses of greater or less extel)t. The 
most serious losses are found where the injuries are most 
severe, the duration of incapacity greatest, and the expense for 
medical care largest. A worker who is completely disabled 
requires aid greater in amount and for a longer period than a 
worker who suffers simply a minor injury. The family of a 
worker who is killed or permanently disabled requires assist
ance to compensate for the losses in income sustained as a 
result of the accident. 

Knowledge of how great these losses are and of where they 
occur is important in order that measures of alleviation may be 
made broad enough in scope and may be directed intelligently 
toward the points where they are needed. A survey of the 
compensation laws in the United States shows that in five 
states and the District of Columbia the only recourse for 
workers injured in accidents or for their surviving dependents 
is to a civil suit for damages under employers' liability legis
lation. In addition, compensation laws in other states fre
quently do not cover entire industries or occupations, s~ch as 
agriculture, fisheries, and public service occupations. Complete 
data on the points where losses occur and on their importance 
should reveal the seriousness of such gaps in the application 
of remedial measures. 

The kind oj alleviatio" offered should be appropriate to the 
type oj loss sustai"ed. Physical injuries require medical, sur
gical, and nursing care, and appropriate provision for all the 
extra expenses thereby occasioned. Wage losses require pro
vision in the form of weekly or monthly income (or its 
equivalent) to meet living expenses. Losses in earning capacity 
require, in addition to benefits for making up temporary wage 
losses, provision for rehabilitating the injured so that they may 
be able again to earn a living. In each case measures should 
be so chosen that they alleviate the particular losses as 
efficiently as possible. 
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Alleviation should be adequate in amormt to accomplisb its 
purpose. Medic.3.l" care which is inadequate to avert serious 
preventable consequences fails of its most important purpose. 
Such care must be promptly administered by properly trained 
physicians. First aid treatment of the injured is necessary to 
prevent infection and to reduce the seriousness of injury. 
Competent attention must be given promptly to all types 
of injuries if their physical consequences are to be made as 
light as possible. Failure to give such care may cause the 
worker serious wage losses and leave him with impaired earn
ing power-consequences which could have been avoided if 
more adequate and competent attention had been available. 
A cheese-paring policy in the proviSion of medical and surgical 
care is unwise economy. 

In cases where rehabilitation training is necessary to restore 
earning capacity, provision that is inadequate to enable the 
injured worker to earn his livelihood in an occupation to which 
his abilities and capacities are adapted likewise fails of its 
purpose. Great difficulties are found, it is true, in administer
ing such rehabilitation wisely, in selecting the occupation in 
which the worker is to be trained, and in judging his capacities 
and abilities. But the object is to restore the worker's earning 
power. And rehabilitation which falls short of this result fails 
to accomplish its purpose. 

Payments to the injured or to their dependents to take the 
place of lost income should equal a reasonable proportion of 
the wages lost. The purpose of such payments is to enable 
the worker and his family to support themselves in economic 
independence, and to give to his children such advantages in 
the way of education and training as he would normally have 
been able to provide. In case the bread·winner is killed by 
accident, the costs of maintaining the family may be slightly 
less than hefore by reason of his absence, but in case he is 
permanently disabled these costs will be as great or greater 
than before. A weekly payment that is far too small to defray 
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the ordinary expenses of the household fails to obtain any re
sult commensurate with its cost.· The relllltining burden may 
be so great as to reduce the family to a state of trinding 
poverty or economic dependence, to prevent which is one of the 
purposes of alleviatory measures. 

The form of such payments should be such as to give the 
most satisfactory substitute for wage losses. Commonly this 
purpose will be fulfilled by weekly or monthly payments of 
benefits. In rare instances a lump sum equivalent in value to 
these payments will afford a means of securing a continuous 
income more adequate to the requirements of the family than 
the weekly payments. In case, for example, a surviving 
widow can establish herself in the business of renting rooms 
through the use of a lump sum for the purchase of a suitable 
house, or in case the worker, in the absence of special pro
vision for rehabilitation, can fit himself to earn his liveliI:t.ood 
by taking a special course of training, these advantages may 
justify the commutation of weekly or monthly payments into 
a lump sum. 

Agencies and methods oj administratio" shoultJ. be selected 
lor theW efficiency-accomplishment oj the work at reasonalJle 
costs. In practice the principal forms of alleviation are those 
provided for under workers' compensation laws. Such laws 
may be administered by the courts, by commissions, by labor 
bureaus, or by specially designated commissioners. They 
may be supplementec:l by special provisions for rehabilita
tion or for vocational training administered through special 
bureaus. But the selection of agencies should be such as 
best to promote the carrying out of the purposes of allevia-. 
tion. 

I" final analysis, society is responsible for decisions in r". 

gartJ to allevi4tiorJ policies. Whether or not any alleviation 
shall be given, whether it shall be niggardly or generous, 
whether measures shall be well or poorly administered are 
at the will of society. But if such decisions are to be made 
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rightly, adequate information on alI pertinent issues must be 
available. Information must be at band on the extent and 
character of the consequences of injuries, on the results of 
failure to alleviate them, on the need for alleviation of each 
type, and on the adequacy or inadequacy of measures proposed 
or in force. Furthermore, data are required not only upon the 
positive effects of such measures, but also upon possible nega
tive or undesired results, and upon costs, if a proper balance 
of advantage and disadvantage is to lead to the most useful 
decision. 

With regard to the amount of compensation for wage losses, 
for example, not only alleviation but also the costs of com
pensation and the indirect effects which may be produced upon 
the accident rate must be taken into consideration in reaching 
a decision. Considering simply the purposes of alleviation, 
compensation for wage losses might properly equal these losses, 
except that, in fatal cases, the cost of subsiStence of the 
person killed should be subtracted. But considering the bur
den imposed upon industrY through the assessment of costs, 
the more generous the benefi ts to the injured, the greater 
are these costs and the greater are the burdens which in
dustrY has, in first instance, to bear. Are these so heavy as 
to impair the competitive position of industries or establish
ments? What proportion of the wage biD do they equal? 
In what proportion of cases are these wage losses shifted to 
the consumer? Do they have any untoward effects upon 
industrY? Furthermore, the effects of too generous a meas
ure of compensation upon the accident frequency rates and 
upon the duration of the healing period must also be taken 
into account. Would the payment of compensation equal to 
wage losses result in increased accidents produced for the 
sake of drawing pay without working? Would the drawing 
of payments equal to wages during convalescence tend to 
prolong unduly the period of healing? 

. A final consideration, which is perhaps of paramount im· 
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portance, is the influence which the assessment of costs upon 
industry has over prevention. These· costs constitute an in
centive to prevent accidents since, if prevented, the costs 
diminish. The larger the costs assessed, the greater this in
centive, and the greater the incentive the more accidents will 
he prevented.' 

On the other hand, with regard to the adequacy of medical 
benefits and of rehabilitation, it is clear that ad~uate meas
ures mean lessened wage losses. The worker who receives 
medical benefits in adequate amount will be restored to in

. dustry more promptly and with less permanent disablement 
than the worker whose care has been deficient in promptness, 
competence, or skill. The justification for rehabilitation train
ing is that it restores the workers' earning power and thus 
shortens the duration of compensation for wage losses. These 
alleviatory measures are thus, in a sense, paid for out of bene
fits which would otherwise be required. 

Nat only is evidence required upon the basis oj which so
ciety can ,each ,easonable decisilmS in ,egard to alle'lliation 
policies, but also data are needed to test the ,esults 0/ methods 
adopted, to determine whethe, they are satisfactory 0' whether 
they should be changed. These tests should cover, first, the 
adequacy of alleviation (including the consequences of lack 
or inadequacy of alleviation), and secondly, the efficiency of 
administration. 

Tests of the adequacy of alleviation include tests of the 
scope of' measures adopted, and tests of the amounts and 
forms of compensation provided. Do any considerable num
ber of those who need compensation fail, for one reason or . 
another, to obtain it? The tests should reveal the short
comings of these measures. Particularly if the amount is 
inadequate for any real alleviation of the burdens, the tests 
should be such as to indicate this inadequacy. They should 

1 The evidence required to judge the effectiveness of this incentive 
Is discussed elsewherei see pp. 72:-74. 
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indicate, furthermore, the. number and proportion of cases in 
which the form of alleviation provided is unsuitable. 

Since administration counts for much in the adequacy of 
relief afforded, the question of the efficiency of administra
tive agencies is important. Which of the agencies administer
ing workers' compensation gives the most efficient services? 
How much do they cost? What method of administration 
gets compensation most quickly to those who are entitled by 
law to receive it? Which system supervises most efficiently 
the decisions or claims for compensation and provides most 
efficiently for promptness and regularity of payments? These 
are a few of the questions upon which evidence should be 
available to test the efficiency of agencies administering meas
ures of alleviation. 

IV. DISTRIBU:rING COS:rS :rO INDUSTPY THROUGH INSUIlANCE 

Intimately connected with the problem of alleviation is that 
of how to distribute the costs in such a way as to impose mini
mum burdens and to obtain maximum results. How shall 
these costs be defrayed? Shall the necessary funds be raised 
by assessments upon industries? Shall they be raised by 
taxation? In practice these questions of policy have already 
been decided, in most jurisdictions, in favor of assessment of a 
larger or a smaller proportion of costs upon industry and 
there is little point, therefore, in considering other alternatives 
here. However, two further questions deserve brief considera
tion: how much cost shall be assessed upon industry and how 
shall this cost be distributed? 

How m41ch cost shaU be assessed #f1tm industry' This ques
tion is raised, in the first place, as an issue in selecting the type 
of law. Employers' liability laws place a greater burden of 
cost upon employers than does the unregulated common law; 
and workers' compensation laws impose a stilI larger burden. 
The latter assess upon the employer, with few exceptions, 
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the entire cost of compensation and medical benefits. How
ever, in final analysis the quantity and quality of compensa
tion and medical benefits provided for under workers' compen
sation laws, and the measure of damages awarded by jqries 
under employers' liability laws, determine the amount of costs 
actually assessed on the industry. The question as to how 
large these costs should be must be considered, as previously 
noted, in connection with the need for alleviation and the effec
tiveness of the incentive to prevention, as well as in connection 
with the capacity of industry to bear them. The last men
tioned point is the only one to be discussed here. 

The capacity of industry to bear the costs assessed upon it 
depends in the first place upon their amounts. In order to 
judge the importance of these costs in relation to otber items 
of expense, evidence is needed to show not only the totals but 
also their relation to the total wages bill and to the total cOllIS 
of production. In the second place, the capacity of industry 
as a wbole, of a particular industry, or of a particular estab
lishment to bear these CO!lts depends upon its competitive posi
tion, upon the size of the margin of profits, upon the elasticity 
of demand, and upon the elasticity of other items of cost. 
Finally, the capacity of industry to bear such costs depends 
upon how they are assessed-that is, upon wbether or not tbey 
are distributed by applying the insurance principl~. 

Assessment of costs through insurance on the principle of 
distributing risk over a period of time, as weU as over many 
estaliliskments, tends to make the burden upon industry a 
minimum. The practical application of the insurance principle 
of distributing costs according to risk requires information both . 
in regard to costs and in regard to the degree of risk. As al
ready developed, this information must be available in sufficient 
detail to make possible a close adjustment of premium rates 
to risk, not only for industries but also for establishments, and 
not only for differences between places or types of work but 
also for different times. In one sense data upon CO!lts alone 
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contain information in regard to risks; .the higher the costs, 
the greater the risks. But for the purpose of making esti
mates outside the range of direct observation the data must 
be analyzed into their constituent elements. For example, for 
estimating the cost of ptoposed changes in a law, for estimat
ing costs for an industry for which only accident data are at 
band, for transforming experience risk rates into cost rates
these require unit costs based on averages for each type of 
accident. 

Important questions of policy are raised in connection with 
insurance. Should insurance be compulsory upon all employ
ers or should "self-insurance" be permitted? Should state 
competitive insurance be provided-or should state monopolistic 
insurance be required? In deciding such questions the two 
principal parties whose interests must be considered are the 
injured worker, who is concerned with the security of his com
pensation, and the employer, who is concerned with the cost 
of his insurance as well as with the completeness of his pro
tection-the transfer of his own personal Iiahility to a finan
cially sound insurance fund. The state also is interested as a 
third party since it bears the final responsibility for supervis
ing insurance, for providing that the worker shall receive his 
due compensation, and for seeing that the requirement of com
pulsory insurance is not too burdensome and offers sufficient 
protection both to employers and to workers. 

All employers should as /J rule be required to insure them,. 
selves against their liability to pay compensation. This prin
ciple is necessary for the protection of beneficiaries who, in 
cases involving serious or disabling accidents, may be entitled 
to draw pensions and benefits for many years after the accident 
has occurred.. Such beneficiaries need protection against finan
cial irresponsibility on the part especially of small industrial 
establishments. It is further necessary in order to introduce the 
very principle of· distributing costs. That insurance be taken 
out in advance is the essence of this principle. If no employer 
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took out insurance until after accidents had occurred there 
would obviously be no effective distribution of costs. The most 
satisfactory way to protect the interests of beneficiaries, as 
well as those of the insuring employers themselves, is to make 
insurance compUlsory. 

The sole exception justified in theory is the case of the single 
establishment or company that is large and financially strong 
enough to satisfy within itself the principle that risks should 
be distributed over a sufficiently large number of employees 
to equalize accident rates and costs. For such a company 
there is an advantage, from the point of view both of the com
pany and of society, in permitting self-insurance, because under 
self-insurance the incentive to prevent accidents is directly 
measured by their cost. On the other hand, comparatively 
few companies are sufficiently large in number of employees 
or in diversity of risk to justify granting the privilege of self
insurance. In tbe first place, with resp~ct to catastrophic acci
dents, a coal mining company, for example, although large and 
apparently financially in excellent position, may find itself 
embarrassed or even made bankrupt by liabilities growing out 
of a single explosion or holocaust that involves all the workers 
in the mine. Secondly, self-insurance may fail to afford pro
tection to the beneficiaries entitled to receive compensation on 
account of changes in financial status of even large and well
managed companies. In practice, furthermore, the adminis
trative duty of deciding upon applications for permission to 
"self-insure" offers great difficulties, since unwise decisions will 
result in loss to the group of beneficiaries of these establish
ments. If self-insurance is permitted, conservative principles . 
for guiding such administrative decisions should be developed 
and applied. 

Insurance slwuld be svpervised by the slote in respect ta 
bolh rates and reserves. The two parties concerned are the ben
eficiaries and the employers. The interest of beneficiaries is in 
the financial solvency of the irisurance carrier; their interest 
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can be protected by supervision over the adequacy of rates 
and reserves, the latter implying, of course, sound management 
and investment policies. The interest of employers is in the 
fairness of rates as well as in the complete transfer of their 
financial liability to responsible insurance carriers. The trans
fer of financial liability is usually accomp1ished by the same 
law that provides for compulsory insurance: insurance car
riers are not permitted to limit their liability in respect to the 
insurer, although they may re-insure with other companies and 
thus pass on part of their liabilities. Fairness of rates is com
monly left to the action of competition, under which the indi
vidual employer chooses between insurance companies on the 
basis of rates and service. 

An important question of policy is whether the state should 
enter the field of competition in order to give insurance at low 
rates to employers who are required by law to insure. Points 
to be considered are the relative rates charged by private com
panies and by state funds, the relative efficiency with which 
claims are paid, and the amount and character of the services 
rendered. Industry has a direct interest in paying the min
imum amount, other things being equal, for insurance service. 
But in practice this service consists not only in protecting em
ployers against financial liability for compensation payments 
but also in giving them aid in preventing accidents and in 
eliminating hazards. Though employers may not always fully 
appreciate such aid both types of service rendered must be 
taken into account in evaluating the relative merits of private 
and state insurance. From the point of view of the worker, 
wbose interests are perhaps paramount, the relative prompt
ness and security of payments, as well as the attention paid 
to preventing accidents, should also be considered in reaching 
a decision on this question. 

One policy designed to insure fair rates as well as security 
of payments is monopolistic state insurance. If state insur
ance is adopted should it be on a competitive or on a monop-
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olistic basis? The questions to be answered with respect to 
. . 

this issue are· silililar to those already raised with respect to 
the relative meritS of state and private insurance. What are 
the relative costs of each type of insurance? Theoretically, 
the costs of doing business should be much lower for monop
olistic state insurance, since no expense need be incurred for 
obtaining "business." All employers must come to the state 
fund. But other elements in this question should also be con
sidered. What are the ·services which each type renders? 
Which accomplishes more in stimulating prevention work, in 
helping employers to solve their special problem of preventing 
accidents? How do beneficiaries fare under each type? Under 
which form are claims paid most promptly and with due regard 
to justice and the requirements of law? 

Decisions on these questions 0/ policy sh01lld be based upon 
and tested by statistical evidence. The tests which can be 
applied to help in deciding what types of insurance should he 
permitted have already heen indicated. They include, in the 
first place, tests of adequacy of rates and reserves. These 
require an elaborate stat.i&tical foundation for calculating net 
premiums. Premium rates, in any case, are tested by expe
rience, since inadequate rates lead to inadequate reserves and, 
if not rectified, to financial insolvency, and these mean that 
victims of accidents are deprived of compensation to which 
they are entitled. In the second place, they include tests of 
fairness in rates, tests in which the first element is the ratio 
of insurance overhead costs to compensation payments and 
the second element is the extent and quality of service ren
dered in preventing accidents. In the third place, the prompt. 
ness of payment of amounts awarded and due and other points 
connected with placing the amounts justly due in the hands of 
the heneficiaries offer a hasis for testing the relative value of 
these forms of insurance. 

In summary, this review of the problem of industrial acci-
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dents, their prevention and alleviation, .and the distribution 
of their costs emphasizes the need for information in regard 
to the prevalence and incidence of these risks, to their costs, 
and to their consequences. Such information is basic to any 
sound program for social control. In addition, the tests on 
the basis of which methods and policies must be decided re
quire statistical evidence compiled in such a way as to answer 
specific questions regarding the progress of prevention, the 
adequacy of alleviation, the efficiency of administration, the 
cost of insurance, and, in general, the success and weaknesses 
of these methods and policies. 



CHAPTER III 

STATISTICS NEEDED IN RELATION TO INDUS
TRIAL ACCIDENTS 

In the present chapter the statistics required for the sev
eral purposes already outlined are briefly elaborated. Em
pbasis is placed upon statistics that are immediately obtain
able and of greatest value; while data difficult to obtain with 
significant accuracy, or so expensive as not to be feasible, or 
of relatively minor importance, are either touched upon lightly 
or omitted entirely. While a detailed comparison of the sta
tistics outlined in the present chapter with the problems de
scribed in the preceding chapter may reveal many gaps for 
which no statistics are here suggested, these gaps should be 
regarded as due to recognition of th~ practical, technical, or 
fiscal difficulties that at present confront the statistician. 

In discussing the statistics to be recommended, some atten
tion must be devoted to technical questions relating to meth
ods of collection and tabulation, for these are important in 
connection with the accuracy of results and the practicability 
of collection. In particular, the principal ways in wbich the 
data should be classified are discussed.' In other words, the 
present chapter is designed to set forth briefly the reasonable. 
requirements for statistics to throw light upon the problems 
described in the preceding cha.pter. 

I. FOil I'IlEVENTION 

The reqwrements for statistics to aid prevention may be 
summarized under the four purposes: (I) to locate and meas-

53 
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urn hazard; (2) to determine causes and contributing condi-
tions; (3) to aid in determining methods and policies; and 
(4) to test results. 

The statistics needed to locate and measure hazard faIl into 
two groups, one comprising data on injuries and degree of 
risk, and the second comprising data on types and prevalence 
of points of danger. 

Data in the first group, which is by far the most important, 
include statistics of accidents and injuries, and frequency and 
severity risk rates. These are fundamental to the study of 
accident problems and to any program of control. The par
ticular information needed and the classifications and tabula
tions into which the data should be compiled ca1l, therefore, 
for careful consideration. 

The data should include information for all accidents. Each 
accident or injury that occurs should be reported to a statistical 
office. The system of reporting should cover all industries, all 
occupations, all establishments, and all workers in every state 
and community, irrespective of type of work, of the number 
of persons employed, and of whether the employer is a pri
vate individual, a corporation, or a governmental body. Only 
with the aid of such a system can a comprehensive check· be 
maintained on the existence of hazards. 

Reports should include all the details requisite for the sub
sequent processes of tabulation and classification. 

Severity of injury is one of the most important items of in
formation to be secured in regard to each accident. It fur
nishes a basis for classification that not only can be applied 
to accidents and their consequences but can be extended to 
the causes by which they are produced and the methods by 
which they can be prevented. Severity is a necessary item 
in determining the degree of risk, for a hazard that causes 



STATISTICS NEEDED IN INDUSTRIAL ACCIDENTS 55 

• death or permanent disability is obviously more serious than 
one that causes merely an injury of ininor character. 

Accidents sbould be classified according to severity into 
fatal and non.fatal, the latter being sub-divided into those 
causing permanent total disability, permanent partial disa· 
bility (involving major and minor dismemberments), and tem· 
porary disability. The group of cases involving temporary 
disability should be further sub-divided according to duration 
of absence from work. 

The collection of data concerning the severity of accidents 
involves certain difficulties. At the time of the first accident 
report, which should be made within two or three days after 
occurrence, it is frequently impossible to determine the ulti
mate outcome of the injury. In order to secure satisfactory 
statistics, therefore, a final report is necessary for a statement 
of the ultimate result of the injury and the total duration of 
absence from work. Accidents; for example, which result in 
such serious injuries as to cause death at any time before the 
!late of this final report should be classified in the statistics 
as fatal.' In practice, therefore, it is necessary to set some 
definite time limit for filing this final report, for example, one 
year. And if the statistics collected within different jurisdic
tions or by different agencies are to be comparable the same 
time limit must be agreed upon and adopted by these juris
dictions and agencies.' 

• The purpose of the compilation must b. kept in mind. If a rough 
weighting of accidents according to their ~verity is required, the 
error in accepting a preliminary instead of a final report is not serious. 
For accurate comparisons between industries or between establishments,· 
data should be on a comparable basis. For careful study of the actual 
duration of healing periods, data must be based 011 reports made after 
the completion of such periods. 

a Compare, for example, the rule of the Interstate Commerce Com
mi¥ion under which only accidents that cause death within 24 houfS
are classed as fatal with the rule of the Bureau of Mines under which 
all accidents that Cause death within one year are classed aa faW. 
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For many purposes it is desirabl& to weight accidents in 
proportion to their severity, Chief among these purposes, 
perhaps, is the determination of relative hazard. The number 
of accidents alone is far from a satisfactory measure of risk, 
since in such a measure minor count equally with major in
juries and by far the largest proportion are of relatively minor 
importance. To measure relative risk accurately attention must 
be paid to the severity of the injury. 

Probably the most useful method of combining the number 
and severity of injuries is afforded by weighting injuries 
rougbly in accordance with the time loss in working days.' 
In cases of temporary disability the actual loss in working 
days should be given in accident reports, but for deaths and 
for cases of permanent total and' permanent partial disability 
more or less arbitrary estimates of the loss in working time 
must be used. According to the scheme adopted by the Inter
national Association of Industrial Accident Boards and Com
missions the loss in working time in fatal cases is rated as 
equal to 6,000 days. Other time loss equivalents, as adopted 
by this Association, are given in the table on opposite page. 
It should be Doted, however. that the Interstate Commerce Commission 
makes a special tabulation of deaths that ensile subsequent to the ::14 
hour period . 

• Otber possible bases for ~bing injuries which migbt be coDSidered 
are the cost of compensation and the wage losses. The cost-of-com
pensatiOD method has the disadvantage that the cost varies with the 
scope and generosity of payments as provided in the law. Since laws 
vary from state to state, as well 8.9 from time to time, this method is 
unserviceable for comparative purposes. The wage-.loss method Is 
similar to the time-loss method except that it introduces an additional 
factor in the shape of the rate of wages received by the injured em
ployee. This basis would represent more adequately the wage losses 
caused by accidents, but cbang .. in wage rat .. or dillerences in wage 
levels between dift'erent industries or different states would destroy 
comparability as to severity of accidents as distinct from seriousness
of wage 10..... While each of these bases might have a limited field 
of usefulness, neither serves the purpose of measuring the severity of 
injuries as well .. does the time-I ... method. 
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Scale of TIm. L ..... for Weighing Industrial Accident Disabiliti .. so 
as 10 Show Severit,y of Accidents." 

• 
Nature of Injwy 

Death ........•..••.•...••...••••••••••.•••..•. 
Peruuuoent to~ disability .••••.•••••••••••••..•. 
Arm above elbow, dismemberment .............. . 
Arm at or below elbow, dismemberment ......... . 
Bud, dismemberment ......................... . 
Thumb, auy permanent disability of ••••••••••••• 
Anyone finger, any permanent disability of ...... . 
Two lingers, any permanent disability of ......•..• 
Three fingers, any permanent disability of ....... . 
Four fingers, any permanent disability of ........ . 
Thumb and one finger, any permanent disability of 
Thumb and two fingers, any permanent disability of 
Thumb and three fingers, any permanent disability of 
Tbumb and four lingers, any permanent disability of 
Leg above knee, dismemberment ................ . 
Leg at or below knee, dismemberment ........... . 
Foot, dismemberment .......................... . 
Great toe, or any two or more to~ any permanent 

disability of ..............•.......••.......• 
One toe, other than great toe, any permanent diJ.. 

ability of ......•...•.•••....•..•..•••••••.. 
One eye, loss of sight .......................... . 
Both eyes, loss of sight ........................ . 
One ear, loss of hearing ........................ . 
Both ean, loss of hearing .........•••..•.•.••••.• 

D.groo qf 
Disability in' 
P",C"'of 
""""""nl 

Tolal 
Disability 

100 
100 
75 
60 
50 
10 
5 

127S 
.0 
JO 
.0 
'5 
JJl-S 
40 
75· 
50 
4D 

5 

• JO 
100 
I. 
50 

Days 
Lost 

6,000 
6,000 
4.500 
3,_ 
3,000 

600 
300 
750 

1,200 
1,800 
1,200 
1,500 
',000 
'.400 
4.500 
3,000 
'.400 

300 

I,Boo 
6,000 

600 
3,000 

"Sltmd ... dioati"" 0/ Ifldaulri41 Acddem Slalisliu, Reports of the 
Committee on Statistics and Compensation Insurance Cost of the In~ 
temational Association of Industrial Accident Boards and Commissions, 
1915-1919, U. S. Bureau of Labor Statistics, Bulletin No. 276, p. 77. 

Any such scale designed to compare the relative severity of . 
accidents of different types should rest, in theory at least, upon 
a sound statistical basis.' For comparisons to be valid, more· 

• As aD example of the application of statistics, the average working 
Ofe expectancy of workers killed by accidents can be determined by 
special studies. 
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oY.,er, a'lpliform scale must be agreed upon and adopted for 
calculating the time lost. ... ' 

In aldition to the number and severity of accidents, a third 
requirement for measuring degree of hazard is the amount of 
"exposure" to the risk of accident. The number of accidents 
obviously varies with the number of persons exposed to risk. 
If the number of accidents increases 10 per cent during a 
Io-year period, no definite conclusions as to a change in acci
dent risk can be drawn without taking into account changes 
in numbers employed. Other things being equal, furthermore, 
the number of accidents is likely to be greater the more days' 
time establishments are in operation and the more hours they 
run; hence, not only must the nu!llher ,of employees be avail
able but also the time during which they are exposed to risk. 
The amount of exposure shOUld be stated in terms of the 
number of man-hours of employment. 

With information available both as to the number of acci
dents and the number of man-hours of employment, accident 
frequency rates can be calculated by dividing the number of 
accidents by the amount of exposure. If, in addition, data on 
the severity of accidents are available, specific rates for each 
type of injury can be calculated, such as the "fatality rate," 
the "permanent disability rate," and the "blindness rate." 
But the most convenient form of summary comparison of 
hazard which includes in a single index or rate all types of 
severity is the so-called "severity rate," which is formed by 
dividing the estimated number of days' time lost, calculated 
as previously explained, by the number of man-hours of expo
sure to risk. Such a "severity" rate, expressed in terms usually 
of the number of days lost per 1,000 man-hours of exposure, 
is the most useful single measure of hazard. 

The purposes of such a calculation of risk rates are to show 
the true degree of hazard, and hence to aid in appraising the 
urgency of prevention, and to determine the most important 
points at which to apply preventive measures. Furthermore. 
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these rates constitute the basic figutes for testing both· changes 
in risk and the success or failure of measures of contral. Data 
on the frequency and severity of accidents in relation to man
hours of employment are thus fundamental to any effective 
control of the problem of occupational accidents. 

Not only should these data be collected but they should be 
tabulated and arranged in such a way as adequately to fulfil 
their purposes. They should be classified and analyzed by 
industry, occupation, and process, and compiled by establish
ments. In addition, summaries by states should be available. 

A classification by industrY is essential because the char
acter of hazards and the problems of prevention are largely 
determined by the nature of the industry. The bazards of, 
coal mining are entirely different from those of railroading; 
they require different remedies. The manufacture of steel has 
different problems of accident prevention from those which 
characterize the manufacture of textiles. Data on the degree 
of risk and on the classes of hazards must necessarily he ana
lyzed by industries if they are to bave any siguificance. But 
analysis by industry is fundamental also in distributing costs 
through insurance and in determining practical programs of 
prevention work. Whether the program is one undertaken by 
the state through legislation prohibiting or regulating specific 
conditions or one undertaken by individual employers, the 
preventive measures adopted, if they are to be effective, must 
be directed to the actual hazards in particular industries. 

The problems that arise in defining industries, combining 
them into groups, and assigning particular establishments to 
the appropriate industry and group offer great difficulties .. 
Establishments should be assigned to industries according to 
the nature of the risks. The principle that should be followed 
is to group together establishments which have risks of sub
stantially identical character. If, in addition, the degrees of 
risk are approximately equal, no injustice is done in requiring 
the same insurance premium rate. The same principle of 
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. classifying together similar risks applies to the formation of 
industry groups. In p'ijlctice, the application of this principle 
is difficult because the character of risks varies to a greater 
or less extent from establishment to establish;nent and as a 
result the allocation of particular establishments to one or an
other industry class requires more or less arbitrary decisions.' 
On the one hand, a classification which takes into account all 
differences in character of risk will tend to be too detailed for 
practical statistical use, while, on the other, combinations into 
industries, and particularly into industry groups, of significant . 
size will tend to ignore actual (though minor) differences in 
risk. The 'consequence is that in any classification each indus
try or group of industries includes establishments with risks 
which vary more or less from the typical risks of the industry 
or group. The greater the amount of variation the less specific 
and, therefore, the less comparable will be, the industry and 
group rates. 

The uses of such a classification according to industries and 
industry groups include: first, placing establishments in indus
try groups for determining premium rates; and secondly, com
paring accident rates in different industries and in the same 
industry in different localities or under different conditions. 
The first use requires relatively detailed classifications to take 
care of all the differences in risks and in conditions that 
require particular treatment. The second requires compara
bility. A standard nomenclature and industry grouping should 
'be agreed upon and adopted that will best serve both purposes.' 

I For example, should a machine shop with foundry attached be 
classed as a machine shop, as a foundry I or in a special group? Should 
the decision depend upon the relative size of the two parts of the 
establishment, as measured by value of product, by Dumber of workers 
employed, or by payroll? . 

• For the classification of industries tentatively recommended by the 
Committee on Statistics of the IDlemational Association of Industrial 
Accidents Boards and Commissions, see StandMdiJaticm 01 Industrial 
A.cidtHI Stalis';." U. S. Bureau of Labor Statistics, Bulletin No. 276, 
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To render specific the information as to where accident!f 
occur data on accidents and exposure should be classified also 
by occupations or processes. Such a cTassification is necessary 
to define the problem of risk with which each worker is faced. 
Within an industry, occupations yary greatly in degree of risk. 
Railroading, for example, embraces a large variety of kinds of 
work, such as the occupations of locomotive engineer, 01 track 
walker, and of repair man in the engine house. The manu
facture of steel includes a number of widely different processes. 
In many cases so many different kinds of work are included 

• that the name of the industry alone does not indicate either 
the kind or the degree of hazard to which the various employees 
are exposed. Hence, detail by occupations is needed. Such 
detail would indicate those occupations and processes which 
are subject to the greatest risk and would thus show the points 
where the need for prevention is greatest. 

The difficulties to be faced in classifying occupations are 
even greater than those encountered in classifying industries. 
They arise partly from inexactness in the use of occupational 
terms but more fundamentally from variations in the nature 
of the occupations themselves in different industries or dif
ferent plants. In the absence of uniformity in the character 
of occupations or of a standard occupational nomenclature, 
accident rates for all except the most standardized and well 
recognized trades are likely to be subject to large errors. 
Nevertheless, for establishments or groups of establishments 
in which a uniform nomenclature can be introduced, such rates 
should be compiled. The practical value of data on occupa

pp. 26'-32. See also for a compilation of classifications in use in differ ... 
ent countries, Methods oJ Statistics 01 Industrial Accide,ds, a report 
prepa ... d ior the IDtematio.ai Conie .... ce oi Labour Statisticians ('9 
October to 2 November, 1923), International Labour Office, Studies and 
Reports, Series N (Statistics), pp. 31-32, 56-57. See also Appendiz: 
Ill, 4th Report on SystttM of ClassijicaUOfI ot Indfl.ttriu aM acC",.. 
tiom, International Labour Office, Studies and Reports, Series N, 
No. I. 



6. WORKEltS' HEALTH AND SAFETY 

tional accident risks depends upon the essential comparability 
of the rates.' 

Information should be available concerning the degree of 
risk. in each establishment. This is required to show each 
employer his particular problems. Such data bring to the 
employer, who is the authority primarily responsible for tak
ing action to prevent accidents and for making decisions in 
regard to specific measures, the definite and detailed informa
tion necessary to guide him in the work of prevention. Meth
ods of adjusting insurance premiums to take account of con
ditions in each individual establishment furnish; as already 
noted, an important stimulus to prevention. The importance 
of publishing comparative accident frequency and severity 
rates for large establishments at least should not be over
looked, since a good accident record is not only a cause for 
pride but is also an asset and therefore another incentive to 
prevention.' But the use of this incentive depends upon the 
availability of data on accidents and exposure for individual 
establishments. 

The reports of accidents upon which all the more general 
statistics are based are -furnished, of course, by individual 
employers. In furnishing such information each establishment 
amasses a complete collection of data in regard to its own 
risks. This material should be so analyzed that it can be 
utilized by the establishment in applying measures of preven
tion to its own hazards. The analysis may be made by the 
establishment itself; or special studies to thmw light upon 
establishment problems may be made by other agencies, as 

'Much progress has been made in recent years toward standardizing 
occupational nomenclature for railroad labor, for government work, 
and in other industries. Job analysis and job specifications are mean. 
by which occupational designations can be standardized and made 
comparable . 

• An illustration of 5Uch a use of data is to be found in the accident 
records for the principal railroad lin.. published by the Interstate 
Commerce Commission. 
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by an insurance company for experience risk-rating· purposes, 
or by a central agency representing either the government or 
an industrial association. . 

The data should be summarized also by states to show each 
state what its problems are. The political organization of this 
country places upon each state the responsibility for remedial 
measures, whether for alleviating the burden of loss from acci
dental injury, for creating inspection services, for regulating 
or prohibiting special types of hazard, or for the general con
trol of these problems. A distribution of accidents by states 
is, therefore, important as an aid in determining what state 
action is necessary. 

The collection of reports of injuries for purposes connected 
with the administration of workers' compensation by state 
agencies gives the basic material necessary for tabulations by 
states. Such data are needed, it should be kept in mind, for 
guiding state action, not only with respect to preventive work 
~ducation, inspection, regulation, prohibition-but also with 
respect to the problems and methods of alleviation and insur
ance. For use in prevention the data must be classified, of 
course, by industries. 

The second group of data required to show the points where 
preventive measures are applicable consists of statistics relat
ing to the numbers and prevalence of typical hazards or points 
of danger. As examples of such points of danger may be cited 
the grade-crossing, the unguarded elevator well, the unguarded 
machine, and similar specific hazards where the absence of pro
tective devices or guards constitutes a menace to safety. once 
these conditions are recognized as hazardous, statistics which· 
show their prevalence demonstrate the need for measures ade
quate to remove them as sources of danger. 

The scope of data relating to speciftc hazards should depend 
upon the important practical uses to which such data can be 
put. A survey of hazards is a sort of stock-taking of risks by 
industry, preparatory to their elimination. The items to be 
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covered by such a survey should be restricted, in general, to 
well-defined and recognized hazards for which practicable 
methods of elimination or modification are available. 

The establishment is in position to make such inventories 
of hazards to be eliminated and to apply information ob
tained from them to immediate and practical uses. To the 
establishment, therefore, surveys of hazards are of great value. 
Furthermore, an insurance company or insurance rating bureau 
could utilize such data in regard to establishments applying 
for an insurance rating. In practice, however, insurance com
pany surveys tend to be qualitative rather than quantitative 
in character. Such data would be useful also in evaluating 
schedule risk-rating methods and in determining the credits 
or debits to be assigned each safe or unsafe condition. 

Furthermore, an industry-wide survey of unsafe conditions 
in all establishments would be of invaluable assistance to an 
industrial association or safety council in appraising the state 
of safety in the industry and in selecting the directions in 
which preventive work is most needed and can accomplish the 
greatest results. However, in such a wide survey especially, 
the definite points covered must usually be restricted to a 
relatively few well-defined hazardous conditions as to the ex
istence of which fairly comparable data can be obtained. 

Such surveys offer a point of departure for preventive work. 
When compared with earlier surveys of the same type they 
also afford a means of measuring the progress accomplished. 

I. To DE'I'EItlIINZ CAtTSES AND CON'IlUBUTOIlY CONDmONS 

Statistics of causes are obviously necessary if preventive 
measures are to be adapted to the elimination of conditions 
responsible for producing accident. Two types of causes and 
causative conditions should be considered: those that may be 
regarded as directly responsible for accidents, and those that 
contribute to their occurrence. The elimination of the former 
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would prevent accidents and the correction of the latter would 
lessen the probability of their occurrence. The first may be 
designated as causes and the second as contributory conditions 
or circumstances. Tbe method of investigation is different in 
these two types of cases. The analysis by causes applies to 
the accidents themselves, and does not involve an analysis of 
the exposure,' whereas the analysis of such contributory con
ditions as sex, age, health, lighting, etc., requires a classifica
tion both of accidents and of exposure before any significant 
conclusions can be drawn. Hence, the conclusion seems justi
fied that in practice these causes and contributory conditions 
have to be bandied differently. 

The classificatimo of accidents accOf'dmg to their causes oOers 
a dilJicvlt problem. The first requisite to any analysis of 
causes is a complete report of the circumstances and .conditions 
which produced the accident. This full statement should be 
part of every accident report. With this information at hand 
the statistical office can classify accidents according to definite 
and uniform rules. 

Each accident, however, may have many causes, some im
portant and direct, some indirect, some remote, the elimina
tion of anyone of which might have prevented, or rendered 
less probable, its occurrence. For purposes of classification 
one of these causes should be selected for tabulation. Although 
in occasional instances the designation of the primary cause 
may be somewhat arbitrary, as a rule some one cause is 
obviously of primary importance. The method of assigning 
each accident to one cause has not only advantages of sim
plicity of treatment and greater clearness in interpretation, . 
but also it gives a result that is more significant for purposes 

• Though in lItudying the degree of risk attached to .. tangible point 
of danger data on exposure might conceivably be accumulated, as the 
risk of being run over at a specific street crossing equals the number 
of accidents the... divided by the number of penons who <toss the 
street: this sort of analysis is far too detailed to be of practical im
portance. 
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of prevention. To seek ouUor each accident all the secondaIy 
causes might lead to the discovery of five or ten or more causes 
of greater or less significance. If all accidents were treated 
with this degree of thoroughness the mass of data resulting 
would be overwhelming; while if different accidents were 
treated with varying thoroughness the statistical result would 
be hopelessly confusing. For practical reasons, therefore, the 
policy of allocating each accident to a single primary cause 
offers the best chance of securing useful results. The analysis 
of secondaIy causes in some cases, of course, is also useful, 
but its value appears to be distinctly secondary to that of the 
primary cause analysis. 

The analysis of causes should he made in accordance with 
the uses to which the tabulation is to he put. In general, the 
objective is to promote prevention. The statistics of causes 
should, therefore, be so oriented as to further this end. In 
other words, they should point to the most effective means of 
prevention. 

These considerations point to two more or less obvious prin
ciples. In the first place, the selection of primary causes 
should be made on a uniform basis. If a certain type of acci
dent is produced by a given cause every accident similarly 
produced should be allocated to that cause. In practice this 
requires that definite and fixed rules he drawn up and applied 
uniformly to the classification of causes. • 

In the second place, value in prevention should be the guid
ing principle upon which to select primary causes.'· If two or 

II A classiJication according to fault is DOt a satisfactory classification 
by cause. In the first place, fault is personal and bence is applicable 
only to past occurrences in which particular individuals were COD
cerned. An inference that if a worker, a fellow-worker, the employer, 
or the employer's agent was responsible in the p,.st, tbey will be re
sponsi.ble ill the same proportion of future accidents may Dot be jua
tified. In the second place, allocation of fault is diflicult to determine 
and is more or leu arbitrary. It means prac:tically bringing in a 
verdict. Finally, the allocatioD of fault u sutb is Dot helpful in pze-
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more causes are concerned in an accident that one should be 
selected as the chief cause the removal or absence of which 
would have rendered the accident impossible. In other words, 
the cause should point the way to prevention. 

The application of this principle can be shown more con
cretely by citing a specific case. A workman walking down 
an aisle slipped on the floor and fell against an unguarded 
machine and his hand was crushed in its meshes. Here are 
two specific hazards, the unguarded machine and the slippery 
floor. Contributory conditions and secondary causes may have 
been present. The aisle may have been littered with tools or 
materials so that the workman was forced to use a slippery 
passage; he may have been in a hurry or his attention may have 
been distracted from his work by outside interests or anxieties; 
the passage may have been poorly lighted; the health of the 
workman may have been poor; or he may have been approach
ing an age when he would have to'retire from active work. 

In this example the complexity of the actual situations 
that arise and. the difficulty of selecting for statistical pur
poses a single cause that will sum up the need for prevention 
and indicate the direction it should take are well illustrated. 
The lack of a safety guard on the machine was probably con
trary to law; if not, it ought to have been. If a guard had 
been present the injury would not have occurred even if the 
worker had ~ipped. Furthermore, if a guard were in place, 
no injury of that type could ever occur from that or any 
similar condition of the floor or aisle or in consequence of the 
ill-health or mental condition of the worker. Hence, the injury 
is properly to be assigned to the lack of a safety guard on the 
machine. Such an allocation is appropriate because it indi
cates the best method of preventing similar accidents in the 
future. 

venting future accidents but tends rather to spread the conviction that, 
as fault is the aberrant manifestation of the human will, accidents in 
future cannot be prevented sholt of abolishing buman frailty. 
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A corollary to be drawn from this example is that statistics 
of secondary causes should be compiled whenever such causes 
are directly and immediately responsible for producing acci
dents. A littered or slippery floor or aisle may appear of 
secondary imI10rtance in a single accident thougb it may be 
a contributory factor in producing many injuries and much 
lost time. Such conditions are easily remediable; their con
tinuance should never be permitted; but if they are to be 
remedied, attention must be drawn to the serious consequenc!!S 
of neglecting them. 

Statistics of causes should always be classified by industries. 
Without designation of the particular industry the cause anal
ysis is hardly specific enougb to throw light upon its peculiar 
hazards. Thus, accidents due to "falls of objects" may be 
found, for example, in lumbering, coal mining, or iron and steel 
manufacturing. In the first case they may be due to falls of 
trees, in the second to falls of roof or of coal, and in the third 
to falls of bot metal or objects being carried by cranes. To 
lump these together is to destroy the significance of the infor
mation for preventive purposes. 

For comparisons between' difierent industries and localities 
the cause classification should be so arranged thaf it is on a 
comparable basis. This can be accomplished by establishing 
broad groups to include similar types of causes. Thus, all 
accidents due to machinery, to electricity, and to handling of 
materials can be assigned to their respective groups, which can 
be subdivided as required for use in prevention. To facilitate 
such comparisons a uniform system of cause classes, together 
with uniform rules for interpretation and application, should 
be agreed upon and adopted." 

Such a uniform system of classifying causes should be so 

U For the classification of cau!IeS recommended by the Committee on 
Statistics of the International Association of Industrial Accident Boards 
and Commissions, see StGndudUalitm 0/ IndflSl,rUJI, duide", StGtistic.J, 
U. S. Bureau of Labor Statistics, Bulletin No. '76, pp. 3'-$1. 
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formulated as to permit of expansion to meet the needs of in
dustries or establishments for which a fuller analysis of any . 
cause group is required and of summarizing in the case of 
groups of causes which play relatively minor roles. An estab
lishment or department with hut a single type of machine may 
require a detailed analysis to indicate the particular points 
upon that machine where accidents occur or the particular 
processes which involve hazard, while an establishment with 
many varieties of machines is interested in knowing first upon 
wbich machines accidents occur most frequently and secondly 
how and where they occur. The analysis required by an indus
try or by a particular establishment for directing its own poli
cies usually must be more detailed than that required simply 
for comparisons between establishinents or between industries. 

The value of comparing rates by causes in different estab
lishments, as well as in different industries, lies in the fact that 
differences in specific rates reveal the inIluence of special pre
ventive measures or the need for increased attention to pre
vention. Such comparisons, of course, like those between in
dustries, can be made only if the cause classifications are on 
a comparable basis. 

[" additio" to statistics of causes, analyses of corotributory 
ctmditiom tluJl may fa~or, or may be factors "', the occurr"",e 
of accid ... ts are requ;'1!d. These conditions are of two types, 
those that pertain to the worker and those that pertain pri
marily to the work. Among the former are included sex, age, 
marital status, illiteracy, race and lIativity, ability to speak 
English, physical and mental condition; while among the latter 
are included such points as lighting, ventilation, arrangement. 
or condition of the work-place, hours of work, rest periods, and 
other factors which may affect fatigue, efficiency, alertness, or 
the condition of the worker. 

Some of the specific problems upon which light is needed 
are: Is the accident rate higher for men than for womell work
ers in the same occupation? Is the accident rate higher for 
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children or young persons than for those in the prime of their 
working lives? Is the accident rate higher for persons near
ing the retirement age? How is the accident rate connected 
with the health or mental condition of the worker? What is 
the influence of fatigue upon accidents? Would shortening 
the hours of lahar diminish the accident rate? Is night work 
or overtime responsible for increased frequency of accidents? 
What is the influence upon accidents of insufficient lighting, 
poor ventilation, and other conditions that promote fatigue? 
And how, in practice, can these conditions be recognized, 
appraised, and corrected? 

Each of the prohlems in this list, it is evident, requires spe
cial treatment and special material for study. The data re
quired include not only the accidents that occur to different 
groups but also the man-hours of employment of each grou(>
the exposure to risk of each group. In order to obtain sig
nificant and trustworthy results precautions must he taken to 
eliminate the influence of associated conditions and factors, 
and the difficulties involved in the procedure necessary to do 
this will commouly preclude any except intensive analytical 
studies. 

The detailed statistics required can scarcely he described in 
general terms; they must be determined by the specific con
ditions of each case. A study of the relation between sex and 
accident requires data on accidents and man-hours of employ
ment classified not only by sex but also by age and occupa
tion. Differences in age composition of any two groups of 
workers whose accident rates are compared may be sufficient, 
if not taken into account, to invalidate conclusions, and it is 
obvious that differences in rates for the two sexes are signifi
cant only if comparisons are made for identical occupations. 
An analysis of the conditions that cause fatigue and their 
relation to the accident rate involves many difficult and tech
nical questions. The facts available as to distrihution of acci
dents by hour of the day suggest, for example, that the inlIu-
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ence of fatigue is offset during the later hours by the psycho
logical stimulus of approaching freedom. At any rate, existing 
data are unconvincing as to the importance or the unimpor
tance of fatigue, because of the difficulty of isolating its true 
effects. A study of the influence of inadequate lighting can 
best be made by testing experimentally the effect of greater 
illumination upon the trend of accident rates. If improved 
lighting is accompanied by decreased risk it suggests, with 
sufficient emphasis for a practical conclusion, that inadequate 
lighting had a share in causing the greater original hazard. 

Such studies vary greatly in respect to the practical appli
cations that can be made of their results. In all cases, if they 
are to be of the greatest practical use, they must be made i?y 
experts in the type of problem under investigation and in 
close co-operation with those who are to utilize the results. 

3. To Am IN DETEIIlmaNG MlmiODS AND POLICIES 

Statistics for use in deciding methods and policies offer more 
difficult problems. If they are to be valuable they must bear 
on specific issues. But it is difficult to describe the data needed 
since the specific issues are constantly changing. Nevertheless, 
they may be summarized under four beadings: first, data to 
show the effectiveness of a given method or policy; second, 
data to indicate whether the results are worth the cost; third, 
data to throw light upon the choices of methods or policies; 
and fourth, data to show their scope or the extent to which 
different methods and policies are used., The statistics already 
described are useful for these purposes but in some cases 
greater detail, or entirely new data, may be required. 

The effectiveness of a given method or policy is frequently 
revealed by a detailed analysis of causes. Wherever a method 
of prevention is correlative with a specific cause, the analysis 
of causes shows directly the number and seriousness of acci
dents that it can prevent. Injuries to eyes by flying particles, 
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for example, can be prevented in the great majority of cases 
by wearing properly designed goggles. The number of eye 
injuries due to flying particles, therefore, indicates approxi
mately the number of accidents whiro the wearing of goggles 
could prevent, and if, after the method was in general opera
tion, suro accidents continued to occur it would indicate either 
that the rules as to the wearing of goggles were not completely 
enforced or that tbe goggles were not of tbe right design for 
the purpose. A similar use can be made of data showing the 
number and seriousness of accidents caused by lack of safety 
guards on machinery. The occurrence of accidents of types 
whiro are normally prevented by suro appliances should draw 
attention to gaps in the coverage of the laws or regulations or 
to lapses in their enforcement. 

Data to show the relation between the probable results, in
cluding financial savings, due to introducing a given method 
or policy, and its cost form the second type of statistics that 
are helpful in determining methods and policies .. They repre
sent, however, not so muro entirely new tabulations as combi
nations of material obtained for other purposes. The question 
whether it is worth while from the point of view of profits to 
eliminate a given type of specific hazard is one whiro involves 
a determination of policy on the part of the management. To 
take a concrete case, will it pay a coal mining company that 
is a "self-insurer" to introduce rock-dusting appliances to pre
vent explosions of coal dust? To answer suro a question from 
statistical evidence would require data to show the probability 
of suro explosions in the particular mine, the number of em
ployees likely to be involved, the probable seriousness of in
juries resulting, and the estimated cost of compensation, besides 
property damage, loss of orders and patrons, and other costs. 
With the total estimated cost of suro explosions (discounted 
to the present), multiplied by the probability of their occur
rence, must be compared the estimated (present) cost of the 
rock-dust installation. of course, the practical decision may 
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not be determined solely in a given case by such a comparison, 
since the serious financial consequences that would result from 
a single mass-accident may suffice ~ convince the management 
of the wisdom of preventing such an oc:currence at any reason
able cost. But often the introduction of preventive measures 
is delayed because of ignorance of their financial advan
tages. 

In the more usual case where a coal mining company pays 
a premium to cover its liability for compensation arising from 
any type of accident, the comparison is between the amount 
of savings in insurance premiums that will be realized as a 
result of installing the rock-dusting apparatus and the cost of 
installation. The applicability of this method of comparison 
is, of course, limited to points of danger which can be identi
fied as causes of specific accidents. 

Analyses showing the number of accidents which it pays in 
dollars and cents to prevent and the number which can be 
prevented only at such cost as to make it unlikely that steps 
for their elimination will be taken serve not only to show em
ployers where their interests lie but also to indicate to state 
legislatures and other policy-deterrnining groups in wbat cases 
it is necessary to appeal to other incentives than the burden 
of cost 

In addition to statistics covering specific methods of preven
tion, detailed data are often desired by the public or by a parti
cular industry or estabtisbment to throw light upon the best 
choice of methods or policies. The question, for example, will 
it yield better results to spend money to eliminate unsafe con
ditions or to educate the workers to understand the need for 
careful methods? can be answered by data showing how each. 
accident can be prevented. If the causes and circumstances of 
each accident are studied by experts who reach a decision as 
to how best it might have been prevented, and if these deci
sions are collected, classified, and tabulated, the results will 
throw light upon the relative desirability of available meth-
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ods." It should be emphasized, however, that such statistics 
are valuable only when based on verdicts rendered by experts. 
The value of the conclusions rests, indeed, upon the correct
ness of the individual decisions. Special studies based upon ex
pert decisions are more valuable than large masses of material 
collected by uncritical methods. 

Statistics in regard to the scope of application of methods 
and policies, or the extent to which they are used, should in
clude surveys of the number and proportion of establishments 
and employees in each industry affected by these methods and 
policies. For example, how many establishments in each in
dustry have safety organizations, and how many lack them? 
How many employees are there in each class of establishment? 
Are large or small establishments more likely to have adequate 
safety organizations? Of what types are they-safety de
partments, safety councils, or safety experts? What types 
of safety work do they carry on? Are there frequent meet
ings of foremen, or of all employees, for the promulgation 
of safety principles? By what methods do safety organiza
tions operate? Do they utilize the records of different depart
ments to awaken rivalries in promoting safety? A study of 
the scope of such organizations, in connection with details 
by types of agencies, methods of work, and results, would be 
most belpful in determining policies. 

Especially needed are data to indicate the scope and thor
oughness of inspections for the enforcement of safety laws. 
For each type of inspection service-for boiler hazards, ele
vator or fire hazards, mine hazards--data in regard to inspec
tions. should be tabulated in relation to the number of points 
of danger so as to answer the question: Are all hazards ade
quately inspected? With regard to the inspection of boilers, 
for example, are all boilers examined? If data to show the 

U For an example of this procedure, see Chaney, L. W", Causes and 
Prevention 0/ Accidents in the 1'011 and S'ed lrtdwl'~, 1910.'919, 
U. S. Bureau of Labor Statistics, ,Bulletin 298, pp. 201 and foUowing. 
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total number of boilers in operation are not available there 
is no basis for judging the adequacy of scope of the inspec
tions. This type of information is \leeded to enable legislators 
and administrators to judge the adequacy or insufficiency of 
appropriations. AIe boilers inspected when installed? How 
often are they inspected, and what are the results of inspec
tions in the form of condemnations and orders for changes? 
How are these orders enforced? What procedures, if any, 
are resorted to in attempting to enforce regulations? The 
details to be covered by such statistics should throw light upon 
all such inspection services, their scope, accompIishments, and 
limitations. 

4. To Tesr REsuLTS 

One of the chief purposes of statistics of occupational acci
dents is to test the progress and results of preventi~e work. 
For this purpose all the data previously described are of value. 
In the present connection, therefore, only those statistics which 
relate directly to testing prevention will be discussed. 

In the first place, compilations of accident frequency and se
verity rates in successive years furnish a record of the progress 
or lack of progress in prevention. These data, therefore, 
should be maintained on a comparable basis. 

This record is the only feasible comprehensive survey of 
occupational hazards. In the nature of the case, however, such 
a record shows the effects of other influences that bear upon the 
frequency of accidents. The accident rate may increase' if dan
gerous new processes have been introduced or it may decrease 
if, because of industrial changes, fewer' employees are engaged 
in dangerous occupations than before. The proper interpreta, 
tion of this record, therefore, may require a detailed analysis of 
changes in exposure to definite hazards. 

The trend of the rates by industries, occupations, establish
ments, and causes furnishes detailed information concerning 
the progress of specific prevention work which the combined 
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figures do not yield. The trend of rates in a specific industry, 
for example, is not affected by any decrease in employment 
or transfer of workers to another industry, though it may 
reBect a shift witbin the industry in the proportion of em
ployees engaged in hazardous, as compared with non-hazard
ous, occupations. In case of a specific occupation or a specific 
cause the trend of the rates is even less subject to such influ
ences but reveals directly the results of preventive efforts. An 
analysis by causes permits a study of the effects of preventive 
measures aimed at specific hazards. 

In so far as specific agencies of prevention are at work in 
definite industries or occupations or upon the problem of elim
inating specific causes, the trend of the figures for these indus
tries, occupations, or causes can be used to test their success. 

An important point that should be covered in the statistical 
tests of results is the effectiveness of inspections. A special 
tabulation of causes analyzed to show all the accidents of types 
that should have been prevented by existing inspection services 
would help to determine whether there is failure in any respect 
in these services and to suggest points where they might be im
proved or eXINUlded. 

n. FOR ALLEvIATION 

I. To LOCATE AND MEASURE LOSSES 

For an appraisal of the problem of all~viating the results of 
industrial accidents data to show the kind and amount of losses 
are required. These should cover type of physical injury
whether fatal, or resulting in permanent total, permanent par
tial, or temporary disability-and duration of the healing 
period, of absence from work, and of the incapacity itself. 
They should include the expenses of medical, surgical, and 
nursing attention, and of drugs and appliances of all kinds. 
They should cover all wage losses. Finally, they should in
cludeinformation in regard to the loss of earning capacity. 
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A complete record of losses incurred in accidents requires, of 
course, that alI the accidents themselves be reported. It also 
requires that the reports with regar(! to each accident contain 
the necessary information on all the points mentioned above. 
With respect to the ultimate pbysical as welI as the ultimate 
economic consequences, the preliminary report, of course, can 
give-no final information. Nevertheless, it sbould include an 
estimate of the probable permanent injury, and a statement of 
the wages received by the injured, during, say, the preceding 
six months or, in case his earnings during that period were 
·for some reason abnormal, his "usual" wages. This prelimin
ary report should be supplemented by a subsequent report 
after the termination of disability or the return to work, or 
at the end of one year from the date of injury if disability is 
not terminated at that time. The subsequent report should 
include 'definite information both in regard to all medical ex
penses and in regard to the then estimated result of the case, 
with special reference to the permanent effect, if- any, upon 
earning power. A final report on each case which does not end 
within the year should be made after its termination by death, 
recovery, or economic rehabilitation. 

The classifications essential to full utilization of these data 
include the folIowing; Medical, surgical, and nursing expenses 
should be related to detailed types of injury in order to fur
nish a basis for calculating average costs of such services for 
each type. Duration of the healing period, of absence from 
work, and of the incapacity itself should likewise be related to 
detailed types of injury in order to give a basis for determining 
a "normal" or average duration for each kind of injury. 

Duration of the healing period in relation to the type of 
injury is useful for determining averages for purposes of com
parison with standards. Such a comparison might suggest in 
a given case that the actual duration is unduly long, that there 
was malingering or delayed recovery, or possibly that there 
was delayed or insufficient medical assistance. Data regarding 
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the period of absence from work on account of injury are re
quired for estimating wage losses and for checking up previous 
estimates of these losses based upon provisional figures." 

The duration of incapacity, in connection with its degree, is 
needed in all cases where partiaI incapacity extends beyond 
the period of ahsence from .. ork. This incapacity may be re
moved or its degree modified by rehabilitation training. Data 
on these points are required to estimate wage losses in all such 
cases." In fatal cases, as well as in cases involving permanent 
total disability, the wage losses must be estimated from figures 
!lhowing the average expectancy of working life at the age 
when the accident occurred. For practical purposes, or in 
lieu of accurate and exact data, this may be taken as equal to 
6000 days." 

11 Strictly speaking, absence from work includes both absence during 
the healing period on account of injury, and absence after the bealing 
period up to the time when a new position is obtained. In cases of 
temporary disability, unless- the injured employee loses his position and 
is unable to find another promptly, duration of absence from work. 
is equivalent for practical purposes to duration of the healing period. 
In cases of permanent disability, however, where the employee may 
be unfitted by the injury for assuming his old positioD, the healing 
period must be distinguished from the period of absence from work, and 
both from the duration of the incapacity itseH. For most purposes 
absence on account of the healing period is the more significant, but 
cases in which the employee loses his position because of the accident 
should be specially tabulated and the duration of absence caused by 
the loss of position, as distinguished from that required for healing the 
injury, should be ascertained. 

U In cases involving permanent partial disability (dismemberments) 
loss equivalents adopted for administrative purposes may be used also 
for rough statistical estimates. For example, the Joss of a hand may 
be considered equal to 200 weeks of total incapacity. But there is 
need for statistical data with which to test the validity of such .... 
sumptions of equivalence . 

• An alternative pJan is to multiply the average wages by the ex
pectancy of working life, taking into account the age of the injured. 
The latter method tends to rate the loss higher for the younger than 
for the older worker, since the former has a greater working life u-
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The tabulations can be based in most cases either upon pre
liminary reports or upon reports filed within one year after 
the accident. But to test the valid~ty of assumed averages 
and the results of using estimates based upon pre1iminary re
ports, data from final reports must be used. 

In addition to this material f!lf measuring the economic 
burdens of accidents, data are needed to measure their social 
consequences. For the most part, these consequences can be 
studied and measured only by means of special investigations. 
One type of study is designed to trace the influence of acci
dents upon various social conditions; for example, groups of 
persons in receipt of poor relief or private charity are studied 
with a view to determining the part that the economic losses 
consequent upon accidents play in producing appeals for aid. 
Thus, the relation between accidents and poverty is investi
gated by ascertaining the influence of economic losses due to 
injury in bringing persons to destitution. A second, and per
haps more satisfactory, method of study follows the careers 
of victims of industrial accidents to determine wbat such acci
dents mean in terms of social consequences of aU kinds. This 
matter furnishes answers to such questions as, for example, 
what proportion of the victims becomes dependent upon pri
vate or public charity? 

2. To TEsT MEAsvus ANI> REsuLTS . 
The chief points to be considered in testing measures and re

sults are: the adequacy of alleviation and the efficiency of 
administration. The former applies to aU measures (or lack of 
measures) for lightening the burdens of industrial accidents;
the latter applies to specific measures, such as workmen's com
pensation, which are designed to provide benefits. 

pectancy. But in so far as wage rates may be lower for younger than 
for older workers this effect may be partially offset by the clifferenee 
in wag .. in favor of the latter. 
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Tests of the adequacy of alleviation should cover the .sub
jects of medical benefits, c;ompensation for wage losses, and 
rebabilitation training for the industrially incapacitated. 

The data needed to test the adequacy of medical benefits 
include the following: 

I. Duration of the healing period for each lyRe of injury. 
The average durations can be compared with standards to 
indicate whether they are unusually long, and with past ex
perience to determine whether changes are taking place. Any 
attempt to utilize such material in appraising the quality of 
medical care must, of course, be carefully safeguarded. 

2. Interval between the time of injury and the time when 
first aid was rendered to show the promptness of medical aid. 
This is chiefly valuable for checking up on local (establish
ment) organi2ation of medical services. 

3. The number and proportion of establishments where 
immediate medical attendance and first aid equipment are 
available for injured employees during working. hours, and 
the number and proportion of employees in such establish
ments. 

4. The number and proportion of infected cases, classified 
by type of injury and duration of disability, with (if possible) 
analysis of the circumstances, such as delayed medical aid, 
that may have caused the complication. 

s. Detailed figures in regard to the medical care rendered, 
such as number of visits per case, whether or not specialists 
were employed, nursing services, and other points relating to 
the kind and quality of care, classified by type of injury. 

6. The number of cases, if any, in which medical care was 
restricted because of limitations in the law, for example, be
cause of the provision in one state that limits medical care to 
two weeks. 

7. The number and proportion of injuries for which no 
medical aid was received, classified by type of injury. Though 
chief interest centers in injuries serious enough to call for 
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medical aid, it is important to determine the character of 
the injuries that failed to receive medical attention. 

8. The number and proportion of injuries cared for wholly 
at the expense of the injured, classified by type of injury. 

9. Cost of care, if any, paid for by the injured, in addition 
to care furnished under provisions of workmen's compensation 
laws. 

To test the adequacy of compensation for wage losses the fol
lowing data are valuable: 

I. Estimated total wage losses in comparison with estimated 
total compensation. These estimates must be based upon data 
showing on a comparable basis the duration of wage losses, 
the duration of compensation payments, the weekly amounts of 
wage losses, and the weekly amounts of compensation.'" These 
figures should be subdivided according to the result of injury 
in order to show in which types of cases compensation is least 
adequate.1T Not only should data on wage losses and on com
pensation payments be available but they should be worked 
up into an estimate, as fair as can be made, of these totals, 
in order that the true significance of compensation payments 
can be interpreted in terms of the relative proportion of wage 
losses borne by injured workers. 

a. The Dumber of cases in which wage losses occurred but 
in which no compensation was paid, and the amounts of such 
losses. These cases should be classified according to the rea
sons why benefits were Dot paid: if they occurred under an 
employer's liability law according to the reasoDs why DO 
claim was preseoted or no damages were obtained; if under 
a compensation law according to the reasons why no claim 

U If lump sums a", peid in compensation the discounted value of the 
wage losses should be compared with the lump sum payment. 

11 In fatal cases attention should be paid to the adequacy of compen
sation to take care of the requirements of the dependent survivon. 
This requires special tables on the number of such survivol'S, the degree 
or extent of their dependency, and its duration. 
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was made or the ground on which it was denied. This anal
ysis, if made definitely with the aim of throwing light upon 
these points, should be of' great value in showing the impor
tance of specific limitations or provisions of law. 

3. The number of cases in which compensation was limited 
in amount or duration by specific provisions of law, classified 
by type of injury, and data to show how these limitations 
affect the adequacy of compensation. Duration of compen
sation payments, wben contrasted with the length of the heal
ing period (or absence from work on account of injury) should 
bring to light inadequacies in the grant of compensation and 
should show the effects of specific limitations on the period 
of such payments. Where there are no limitations on the 
duration of compensation the peripd of payments corresponds 
to the duration of the healing period. But maximum lilllits 
to the period or amounts of compensation specified for perma
nent total or partial disability may cause its termination be
fore the injury is healed or before the need for compensation 
has ceased. 

4. Figures showing the consequences of inadequate com
pensation, such as the number of appeals to charity or poor 
relief in cases where compensation was denied or was insuf
ficient to meet requirements. 

To test the adequacy of provision for rehabilitation the fol
lowing data are required; 

I. The number of those who have suffered losses in earning 
capacity on account of industrial accidents, classified by degree 
of loss and type of injury. 

2. The proportion of these cases that would benefit by 
rehabilitation training. In addition to analysis by type of 
injury might be included, for example, data relating to the 
abilities and the previous training and education of the injured, 
since the more intelligent the individual and the more training 
or education he has had the more successful rehabilitation is 
likely to be. 
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3. The number of those who have received rehabilitation 

training. This figure should be compared with the estimated 
number of those who would benefit from it. 

4. Results of such trainiog in terms'vf wages before injury 
and before and after trainiog, analyzed in relation to types of 
training given. 

All data needed for such tests of adequacy of aIleviation 
should be analyzed with reference to the type of measures in 
force, whether employers' liability legislation, workmen's com
pensation, or special laws for rehabilitating industrial and 
other cripples.'· 

Since the measures in force, when not merely establishment 
provisions, are mainly state laws, organization of the statistics 
by states (or jurisdictions) is essential. Important in deter
mining the adequacy of existing compensation measures, more
over, are data to show, for each state that has a compensation 
law, the proportion of accidents which faIls outside its scope, 
such as accidents in interstate commerce, in exempted indus
tries, in establishments of less than a specified number of e1l1-
ployees, and to workmen whose employers have elected not 
to come under compensation or who have themselves elected 
not to accept the provisions of the law. Statistics on this point 
may be based upon injuries classified according to whether 
they come within the scope of the compensation provisions of 
the law, or they may show the number and proportion of 
workers who are included within its purview." 

Light is needed also on the scope and adequacy of measures 

"In addition to the statistics here described data are needed on the 
scope of voluntary insurance for accidents to workers. These should 
include, first, informaUon relating to the injured, showing whether or 
not they carried insurance, and, secondly, data showing the number' 
and proportion of worken in each industry and occupation who are 
protected by accident insurance, and the amounts of such insurance . 

• Compare Hookstadt's estimates of the proportion of employees in 
different states who are covered by compensation; quoted on pp. 98-99 
01 this book. 
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of alleviation for accidents that fall under Federal jurisdiction. 
How many workers injured in such accidents obtain any meas
ure of relief? Accidents to Federal employees, to railroad 
employees and other workers engaged in interstate commerce, 
and to workers, such as longshoremen, sailors, and others, who 
are comprised within the poorly defined admiralty jurisdiction 
accorded the Federal government by the Constitution should 
be classified according to whether they fall within the scope 
of any Federal measure for lightening the burdens of economic 
losses. 

In addition to classification by states, an analysis of the 
medical data by establishments is useful wherever establish
ments are able and willing to supervise the kind and quality 
of medical care. Data for establislfments, classified according 
to the quality of medical care offered so as to show the relation 
between adequate care and lessened duration of disability, are 
valuable to insurance companies and other agencies in demon
strating the value of first aid measures and in encouraging the 
creation of efficient medical aid departments." 

To test efficiency of administration of workmen's compensa
tion laws or of other measures designed to provide benefits the 
following statistics are requisite. 

I. A complete record of administrative acts in the form of 
numbers of claims filed, rejected, and approved, of payments 
made, and of cases closed. 

•• Total costs of administration in relation to total benefits 
paid out in the same year. 

3. Data showing for contested and uncontested cases the 
time intervals that elapsed between the date of injury, the 

• Classification by industries with regard to the points covered here 
is relatively of little value. At the same time such a Classi6.catiOD might 
throw light indirectly upon the effects of gaps in the laws in relation 
to specific industries. The omission of certain industries from the ap
plication of the laws is Dot always obvious when the laws themselves 
.are examined.. 
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filing of claim, the decision, and the first payment of com
pensation. 

4. The proportion of appeals from decisions, the time re
quired to adjudiCate them, and the proportion of reversals 
on appeal. The last mentioned item throws light upon the 
character of the cases appealed as well as upon the quality of 
the original decisions. 

s. Data relating to the correctness of decisions. These 
are important when such decisions are in the form of agree
ments made, for example, by employers and employees subject 
to approval by the courts. 

3. To Am IN DETUMINDIG MEnioos AND POL1Cll!S 

Statistics needed for use in determining methods and policies 
are to a large extent the same as those required to locate and 
measure losses and to test the adequacy and efficiency of 
existing measures of alleviation. These show to the observant 
administrator or legislator where new provisions are needed 
and where existing measures should be supplemented and ex
tended. Data that show the inadequacy of existing provisions 
for alleviation and the success or failure of methods already 
adopted are perhaps the most significant aids in determining 
methods and policies. 

In addition to these statistics, bowever, data that bear on 
certain specific issues must be considered. The' relative ad
vantages of many policies can be determined only by studying 
comparative data obtained under fairly comparable, but not 
exactly the same, conditions. Thus, tIie only light obtainable 
upon questions of policy in one jurisdiction may consist of 
evidence as to the operation of the policy in another jurisdic
tion, because until the policy is tried the data necessary for 
testing its results in the first jurisdiction will not be available. 
Among the important issues that must be decided on such 
evidence are the relative advantages of workmen's compensa-
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tion and employers' liability, the generosity with which com
pensation should be granted, and the mode of administration. 

The issue of workmen's compensation versus employers' lia
bility it. most jurisdictions has been decided in favor of the 
former. Where statistics are available to test the adequacy of 
existing measures of each type they furnish perhaps the best 
information on this question of policy. A comparison of the 
proportion of cases of injury in which adequate remedy has 
been obtained under the two systems, either in different states 
during the same period, or in the same state after a change in 
system, throws significant light upon the issue. But in prac
tice data on the results of employers' liability laws can be 
obtained only by means Gf special studies covering both the 
amounts of damages in excess of costs received in each case 
for which the law has been invoked, and comprehensive data 
on losses from all accidents, whether or not any damages were 
collected. Such a study would require comprehensive analysis 
of court records, and should cover the following data: the num
ber and proportion of injuries for wbich claims were filed, suits 
brought, and judgments rendered; total and net damages in 
relation to losses; the cost of canying on litigation; and the 
time between the accident and payment of the award. 

The second issue upon which special statistics should be col
lected is whether or not more generous relief leads to more or 
fewer accidents. Since the relief afforded under compensation 
legislation is far more generous and certain than under em
ployers' liability, statistics comparing accident frequency and 
severity rates before and after the adoption of workmen's com
pensation should throw light upon this issue. To the same 
issue data are pertinent which show the number and propor
tion of accidents in the production of which the desire for 
compensation might have played a part. Statistics of accidents 
wilfully caused also throw light on this question.01 

.. It is dillicult to obtaln accurate data on wilfully caused injuries and 
Ibe figures obtalned are doubtless to be iDterpreted as iDc1uding ODIy 
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The relative merits of existing methods of administering 
compensation legislation in the various states can be tested by 
means of statistics already described. Comparative data show
ing similar points for different methods afford a basi!f'for se
lecting the most satisfactory, efficient, and inexpensive system 
of administering the law. Although such data must, of course, 
be interpreted witb reference to differences between conditions 
in tbe various states, they should furnish statistical answers 
to questions relative to delays in decisions, fairness and cor
rectness of awards, efficiency of payment and supervision, and 
cost of administration, on the basis of which judgments can 
be reached in regard to the administrative metbod to be 
preferred. 

III. FOil DISTllIBUTING COSTS TO INDUSTRY THllOUGH 
INslJIlANCE 

The data required to aid in distributing the costs of acci
dents to industry through insurance include: first, the cost of 
measures of alleviation assessed to industry j secondly, the dis
tribution of these costs; thirdly, the scope of insurance and 
insurance methods; and fourthly, tests of methods and results. 

To determine the cost of measures of alleviation requires 
details of unit costs for all types of accidents. Accidents 
occurring in a given year may lead to awards of pensions that 
may run for many years. The actual cost of these accidents 
can be determined only after the last pension payment has been 
paid. For practical purposes, however, this cost can and must 
be estimated in advance on the basis of statistical data. Such 
estimates are required to determine whether the premium rate 
for a given industry or establishment is sufficient to cover the 

the most flagrant cases. Nevertheless) if careful study shows only an 
extremely small number of such accidents, the possible in8uence of the 
generosity of compensation under existing laws upon the number of 
wilfully produced accidents may be dismissed from serious consideration 
in making the final decisioD. 



88 WORKERS' HEALTH AND SAFETY 

costs or is so high that it may safely be reduced. They are 
necessary, also, to determine the probable effect on costs of 
changes in the generosity With which compensation is meas
ured. Estimates of cost made for the purpose of measuring 
premiums are, of course, subject to revision from time to time 
and must be tested by means of data on actual costs as soon 
as the latter are available. 

The statistical data. required to determine unit costs include 
as raw materials: (1) the cost per day or per week of pensions 
amounting to the specified proportions of wages; (2) for each 
type of injury the duration of the pension period in days 
or weeks; (3) the cost of medical and nursing services; and 
(4) administration expenses of all kinds, usually calculated as 
a. percentage of other benefits. from these figures can be 
calculated, on the basis of an assumed rate of discount, the 
average net cost of each type of injury, or the average amount 
which must be set aside when each accident occurs in order 
to have a. sufficient amount to cover the cost of. all benefits 
payable on account of that accident. 

These amounts show the net cost to industry of each injury 
of a specified type. They can be used, therefore, as pre
viously suggested, to compare the costs assignable to specific 
causes with the expenses connected with preventing accidents 
from these causes. 

As for the distribution of these costs, to calculate net pre
miums for a particular industry the total costs for accidents 
that may be expected, on the basis of the industry's accident 
rate, to pecur, should be figured, and the result should be ex
pressed in terms of average cost per one thousand employee 
years, or per $100,000 of payroll. This ratio requires for its 
calculation, it is evident, data in regard to the costs imposed 
by the compensation laws according to type and severity of 
injury, as well as accident frequency and severity rates for 
the industry. When increased by a reasonahle percentage for 
overhead expenses and profits, it gives the insurance premium 
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rate for the industry. Rates based upon such calculations 
assess or distribute the costs to each industry in proportion 
to risk." 

Statistics to show the scope of insurance methods should 
include: (1) data concerning the extent to which various types 
of insurance are in effect, in particular, figures as to the num
ber and proportion of establishments and employees who come 
under self-insurance, under insurance by private stock and 
mutual companies, and under state insurance; (2) the number 
and proportion of establishments and employees in each indus
try that operate under schedule or experience-rating methods; 
(3) the number of insurance inspections; and (4) figures con
cerning the results of advice in regard to methods of preven
tion given by insurance companies and rating bureaus. 

Finally, data are required to test methods and results. To 
test the results of assessing costs and distributing them through 
insurance requires an analysis of the trend of accident rates, 
interpreted in relation to such questions as whether the intro
duction of the assessment of cost principle has been accom
panied by increased efforts at prevention, by increased appro
priations for prevention work, or by decreased rates. To test 
the relative merits of schedule and of experience rating meth
ods in their effect upon accident prevention, a close analysis 
of trend figures is necessary, coupled with data showing the 
prevalence of specific hazards for establishments assessed under 
each system. The relative advantages of different types of 
insurance carriers as distributors of costs should be tested by 
data on the rati~ of overhead costs to compensation paid, in 
connection with data on the type and extent of servioes ren
dered by each such carrier. 

-To throw light on the eflects .f these costs upou industry, data 
are required, (I) on the ratio of insurance costs to wages-data given 
by the premium rates themselves when stated in terms of payroll j and 
h) on the ratio that wages bear to total costs-a topic, however, which 
fans in the general field of busin .... statistics. 
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Tests of the efficiency of administration of insurance and of 
the quality of state supervision over insurance and over the 
granting of the privilege of self-insurance require data on the 
number of cases in which compensation, although technically 
awarded, was never paid or was not fully paid because of in
solvency of the insurance company or of failure of the self
insurer. In addition, a detailed analysis of promptness of set
tlement of claims, and of promptness of payment of amounts 
due should throw light upon the efficiency of methods of insur
ance administration! 



CHAPTER IV 

APPRAISAL OF EXISTING STATISTICS OF 
INDUSTRIAL ACCIDENTS, COMPEN

SATION, AND INSURANCE 

Having reviewed the requirements for statistics adequate to 
meet the outstanding needs that arise in connection with pre
venting accidents, alleviating their consequences, and distrib
uting their costs through insurance, the next step is to ap
praise existing data with a view to discovering the gaps and 
deficiencies, as well as the excellencies, that characterize them. 

I. SOllll.CES AND SCOPE OF AVAILABLE DATA 

A brief survey of the sources of statistics of industrial acci
dents, compensation, and insurance will be helpful in forming 
a general idea of the scope of existing data. An important 
point to be considered is' the character of the agencies that 
gather these statistics. The scope of the data gathered by 
any agency depends upon its interests and activities. The 
kind of analysis to wbich the material is subjected and the 
detail to wbich the analysis is carried are frequently deter
mined by the purposes of the agency. The publication of the 
results, likewise-and the discussion will be limited to pub
lished statistics-is likely to depend upon whether the agency 
concerned has any responsibility for or interest in making the 
data available to the public or to persons interested in the 
control of accidents and their consequences. 

Data on these subjects are gathered by public and private 
agencies. The former consist primarily of Federal and state 
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bureaus and commissions; the latter include insurance com
panies, safety councils, trade associations, labor unions, benefit 
funds, relief organizations, and individualestablisbments. Of 
the data obtained by private agencies, however, especially of 
those obtained by individual establishments, a large part is 
not published and hence cannot be considered here.' 

Federal agencies that publish statistics of industrial acci
dents are the U. S. Bureau of Mines, the Interstate Commerce 
Commission, the U. S. Bureau of Labor Statistics, and the 
U. S. Employees' Compensation Commission. The Bureau of • 
Mines publishes annual reports of accidents in coal and metal 
mines, quarries, metallurgical plants, coke ovens, and related 
establishments. The Interstate Commerce Commission pub
lishes annual statistics of accidents on railroads. The Bureau 
of Labor Statistics publishes detailed analyses of accident sta
tistics in the iron and steel industry, summaries of available 
statistics of accidents in other industries, compilations of state 
accident statistics, special studies of specific problems such as 
those that arise in accident prevention work, and reviews and 
summaries of foreign statistics of accidents and of other 
important publications in this field. The Employees' Com
pensation Commission publishes statistics of injuries to 
Federal employees for which compensation is claimed and 
paid.' 

Federal agencies furnishing statistics of alleviative measures, 
in particular of compensation and rehabilitation, consist of the 
U. S. Bureau of Labor Statistics, the U. S. Employees' Com
pensation Commission, and the Federal Bureau for Vocational 
Rehabilitation. The Bureau of Labor Statistics publishes from 
time to time summaries of the statistics issued by state offices, 

:t. Most of these data are useful only for the purposes of the agencies 
themselves. 

'In addition to these. the Federal Bureau of the Census publishes 
statistics of deaths from all accidental cau.ses in the Death Registra
tion Area. 
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as weD as statistical studies of special problems of compensa
tion or rebabilitation. Tbe data furnished by the Employees' 
Compensation Commission, as the name implies, are limited 
to figures in regard to compensation paid by that Commis
sion to Federal employees. The Federal Bureau for Vo
cational Rehabilitation publishes studies and resumes of 
statistics relating to state and Federal rehabilitation work, 
which, however, is not limited to rehabilitation of industrial 
cripples. 

• Of the state agencies which publish statistics of accidents 
and compensation, by far the most important are the bureaus 
and commissions which administer workmen's compensation 
laws. In states wbich have no compensation systems statistics 
of accidents are likely to be neglected. The statistical output 
of other states depends, not only upon the type of law and the 
organization of the agency charged with its administration, 
but also upon the appropriations for this work and upon the 
interest in it shown by that agency. In states which have 
compensation systems administered either by commissioners 
working independently, or by the courts, the statistics pub
lished, if any, are likely to be limited to meagre statements of 
compensation claims and awards. In those where inspection 
work is closely linked up with compensation administration, 
the details of accident causes are likely to receive especial 
attention. Where the state offers compensation insurance, 
either through the compensation commission or a sister organi
zation, the insurance aspects of the statistics are usually em
phasized. The relative emphasis upon accidents, compensa
tion, and insurance in the statistics thus varies from state to 
state. 

In addition to the figures furnished by these agencies which 
have to do directly with the administration of compensation 
laws, inspection bureaus or services usually publish data on 
the scope and results of their work; for example, coal mine 
inspection bureaus publish statistics of fatal accidents in coal 
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mines. In states which have no compensation laws or no spe
cial bureaus for administering compensation, labor bureaus 
may have or assume the duty of publishing accident statistics. 
Furthermore, bureaus charged with the supervision of insur
ance issue statistics of their work, and vocational training de
partments report upon their activities. 

The published statistical output of private agencies is diffi
cult to summarize. Under the leadership of the National 
Safety Council, which has fostered a movement for improved 
accident statistics, a number of industrial or trade associations 
and of single establishments collect data and publish sum
maries of their accident experience. Individual establishments 
frequently keep detailed records of accidents for their safety 
departments to use as seems desirable; but these are com
monly not published. 

Of greater importance are the statistics gathered by casualty 
insurance companies. These data relate to the operations of 
particular companies and are essential to their rate calcula
tions and financial management. Great pains, . accordingly, 
are taken with the collection, interpretation, and analysis of 
the statistics. For the most part, however, they are not pub
lished; and if they were their limitation to the group covered 
by the insurance company would restrict their value for gen
eral purposes. 

This brief review indicates the close relation that exists 
between the functions of an agency and its statistical output. 
It is perhaps to be expected, therefore, that the scope and 
character of existing statistics taken as a whole should be in
fluenced by the almost haphazard distribution of functions 
among various agencies, by the gaps in provisions for com
pensation, by the failure of agencies to recognize possibili
ties of co-ordinating their efforts, and in particular by their 
failure to recognize the need for unified and eo-ordinated 
statistics if the problem of accidents is to he dealt with 
adequately. 
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The scope of the data, so far as the range of subject matter 
is concerned, is indicated in a general way by the names of ~e 
ageocies that collect and publish them. In detail their scope 
can be determined only by examining the publications in which 
they are set forth. But this enmination is necessary also for 
any detailed criticism and appraisal of the statistics. Perhaps 
the best method of exposition, therefore, to indicate the scope 
of the data is to proceed to this detailed criticism and ap
praisal. This method, furthermore, has the advantage that 
it leads directly to consideration of necessary changes in the 
collection and publication of the data. 

The limitations and defects in existing statistics may be 
discussed under three headings: (I) defects in existing data; 
(2) gaps; and (3) defects in organization of the system of 
statistics taken as a whole. In analyzing the shortcomings of 
available statistics the first and main inquiry will be with re
spect to defects in the data. It will then be a comparatively 
simple matter to summarize the most serious gaps, and to draw 
a few conclusions with regard to defects in organization. In 
the discussion emphasis will be laid upon data gathered 
and published hy state and Federal agencies, since it is with 
regard to these that recommendations for changes will be 
made.' 

The defects in existing statistics will be considered succes
sively from the three angles of prevention, alleviation, and 
insurance • 

• In formulating a statistical program, the statistical output of private 
qenci.es must be considered. in so far as necessary to avoid duplication 
by the Boveromeot of work akeady competeotly performed. Further
more, in making recommendations for filling gaps in the available sta
tistical material, coDSideratioD must be given to private as well as to 
official sources. FrequenUy, however, the government may make data 
already compiled available and thus make lUI important contribution, 
or the government may take over the publication of data privately 
collected, in recognition of its own responsibility for the aolution of 
these problelDL 
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II: DEFECTS IN STATISTICS POR I'lIEvENTION 

The faults in data on accidents' which impair their value 
for use in prevention are of two types: defects in the original 
reports; and defects in tabulation, classification, and presen
tation. 

t. DEPECTS Dr Oawn<AL REPORTS 

Defects in the original reports of accidents arise, in large 
part, from omissions due to incomplete reporting. The orig
inal reports of accidents are far from complete. Many acci
dents are never reported at all. But the proportion of omis
sions varies from state to state, from industry to industry, and 
from establisbment to establisbment. 

Omisswns in reporting accidents "tend to destroy the signifi
cance and Ct1mparability of accident ,ates. Only if the data 
are known to be reasonably complete can rates based upon 
them safely be accepted at their face value. If omissions of 
smaller or larger extent occur in the original reports, the rates 
still may be useful as indicators of minimum hazards, but their 
value for comparative purposes, either with respect to trends 
or with respect to comparisons between different industries 
or establishments or between different localities, is impaired. 

It is difficult to determine the extent of omissions as affect
ing publisbed statistics of accidents. Light can be thrown 
upon the omissions by a study of the laws governing accident 
reporting, and of the relative efficiency of compulsory and vol
untary methods, with special reference to respoDllibilities and 
incentives.' 

• or aU the data needed for prevention ac:ddcnl lIatisttcs have mo 
oeived by far the greateal development. Accordingly, the survey will 
be devoted largely to an appraisal of these statistics. 

• In addition, the statistics themselves sometimes give internal evi
dence of omissions. For example, an unusual distribution of accidents 
by severity is sometimes indicative of omissions, as when very few 
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Inadequate r~rtj"g of accidents is ~ in larg4 Pari It) 
limitations ... scope oj accidenl reportmg _s. Most states 
have laws requiring work accidents to be reported to some 
specified body, usually the Compensation Commission or the 
Labor Bureau. In five states and in the District of Columbia, 
however, no provision is made for compulsory reports to state 
or district authorities. Obviously, in jurisdictions where no 
machinery is provided to receive and record accident reports, 
no data on accidents can be compiled. 

So far as concerns accidents that come under Federal juris
diction, compulsory reporting is required of all accidents that 
occur on railroads operating in interstate commerce. Acci
dents to Federal employees also must be reported by their im
mediate superiors to the Employees' Compensation Commis
sion. On the other hand, reports of accidents to workers en
gaged in foreign commerce are not required, though jurisdiction 
for damages in such cases is placed hy the constitution in 
Federal admiralty courts. 

In states that have accident reporting laws specific limita
tions on the industries and occupations covered restrict the 
scope of the data obtained. In half the states, all employers 
are required to report accidents to their employees; in 20 

this is required hy law, and in four more by regulation.' But 
even in states with this broad coverage there are loopholes 
through which many industrial accidents may escape. Certain 
occupations are technically independent in character, for ex
ample, those of the newsboy and of the woman who takes in 
washing. Essentially, workers in these occupations have the 
same industrial or economic status as they would have under a 
accidents causing disability of less than ODe. week are reported. Un .. 
usually low rates are also open to suspicion. These points, however, 
will not be examined here . 

• In two additional &tates the law appears to require all employen 
to report, but regulations adopted by the industrial commissions in. 
terpret the requirement as applying only to employers under the com
_lion act. 
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contract of employment. But unless special provisions for 
covering them are made in accident reporting laws, accidents 
to such persons are not likely to be reported. 

In one state establishments are required to report accidents 
only if women or children are employed. In another, only 
accidents in "extra hazardous" employments must be reported. 
And in three states the accident reporting law covers only a 
single industry-mining. 

Only compensable accidents fall under the compnlsory re
porting requirements of I4 states. In these states, of course, 
all the provisions of law which limit the scope of compensation 
limit also the scope of compulsory accident reporting. All 
these states limit the occupations covered by their compensa
tion laws. In all, agricnlture and domestic service are speci
fically excluded; in four, non-~dous employments or other 
occupations, such as public service or casual Jabor, are not 
covered; and in nine, establishments employing less than a 
minimum number of employees specified in the law-the num
ber varying in the different states-are exempted from th,e 
compensation, and hence from the accident reporting, provi
sions of the law. Furthermore, in most of these I4 states, em
ployers or employees must elect to come under the operation 
of the act and, in case they choose not to come under the act, 
presumably the accident reporting provisions of the Jaw do 
not apply. 

The total effect of these various limitations on the scope 
of cOll1pensation is shown in the prop,rtion of the total num
ber of employees who come under the compensation acts of the 
I4 states in which compulsory reporting is limited to com
pensable accidents. These proportions have heen estimated as 
follows for the different states: Alabama, 33.6 per cent; Con
necticut, 8I.9; Delaware, 62.9; Georgia;' TIlinois, 55.4; Ken
tucky, 60.2; Maine, 72.9; Nevada, 76.2; New Hampshire, 
56.0; Rhode Island, 82.9; South Dakota, 58.0; Ohio, 76.3; 

• No estimate available for Georgia. 
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West Virginia, 80.1; and Wisconsin, 75.4.8 It should be 
stated, however, that no allowance was made in these estimates 
for the exclusion of employers and employees by reason of 
failure to elect to come under the compensation acts. Prob
ably the proportion of accidents reported to the total number 
of accidents which occurred to employees in these states falls 
short, therefore, of these percentages. 

The difficulties in the way of securing complete reports 
appear even greater under voluntary than under compulsory 
reporting systems. Nevertheless, under a well-organized volun
tary system, fairly satisfactory statistics can he obtained by 
enlisting the c~operation of those who must furnish the data. 
Examples are the statistics of mine accidents published by 
the Bureau of Mines,' and the statistics of accidents in the 
iron and steel industry compiled hy the Bureau of Labor 
Statistics.'· The privately collected statistics of insurance 

• Haokstadt, Carl, Comparison of Workmen's Compensa'iOft, Laws 01 
'he United States and Canada u.p' to Ja1lUlJry I, 1920, U. S. Bureau of 
Labor Statistics. Bulletio No. 275. p. 35 . 

• These depend partly on compulsory reports of accidents made to
state mine inspectors, copies of which are furnished to the Bureau, and 
partly upon data voluntarily furnished by mine owners in states where 
no reports are required. These voluntary reports are subject to diffi
culties in securing co-operatioDI failure to obtain which must result in 
omitting all accidents in mines that have not made returns. The dat& 
obtained cover substantially aU accidents in practically all metal mines 
and quarries i in the case of coal mines they are limited _ to fatal 
accidents. 

10 These depend ~hony oD the willingness of employers -to co~operate 
and in fact apply only to co-operating establishments, which, however. 
comprise the major part of the industry. In practice the omission of 
establishments is not serious since in the an~lysis accidents are related. 
to man-hours of employment and both accidents and employment 
relate to the same establishments. For a valid rate it is necessary only 
that the accidents reported shall be complete for the establishments in
cluded in the tables. Of course such a rate may not apply to estab
lishments for which no reports have been received. Even for these, 
however, the data are without doubt suggestive. 
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companies are also obtained without legal compulsion, although 
in this case a company may penalize an employer who fails 
to report by withdrawing his insurance protection. 

To obviate these difficulties and to secure more nearly com
plete data under compulsory reporting, but still more under 
voluntary reporting, attention must be paid to selecting the 
most suitable persons to furnish the information and to secur
ing their co-operation by providing adequate incentives. The 
information needed should be obtained from those persons wbo 
are in tbe best position to furnish it. Under compulsory 
reporting laws the duty of reporting is placed in practically 
all cases upon the employer." Under voluntary reporting 
systems, too, the employer must be appealed to as a rule to 
make reports of all accidents to his employees. 

In the former case penalties are imposed by law for fail
ure to report-penalties which are rarely invoked. But un
der a compensation law injured workers or their dependents 
have an incentive to file claims and in filing their claims they 
report their accidents. In practice, under compulsory report
ing systems reliance is placed to a large extent ·on the filing 
of claims. Under voluntary reporting systems, on the other 
hand, neither penalties, nor rewards in the shape of compen
sation, can be invoked. As a result, incentives in the shape 
of useful statistical analyses of accidents, their causes, and 
the methods by which they may be prevented, must be relied 
upon." Under compulsory reporting systems, where no com
pensation is provided for, such analysis also plays an important 
part, as in case of the reports of accidents furnished by the 
railroad companies to the Interstate Commerce Commission, 

U In some states, physicians in attendance are required to report 
on the nature of the physical injury. In case of accident to a United 
States government employee his immediate superior must make a 
report. 

II The Bureau of Labor Statistics ill its analysis of accidents in the 
iron and steel industry, and the Bureau of Mines in its studies of mine 
Btddents, rely largely upon this incentive. 



STATISTICS OF ACCIDENT.;, COMPENSATION, INSl)RANCE 101 

which analyzes their causes in forms of value in furthering 
prevention. 

Failure to report accidents is more likely to occur when 
the injuries are minor then when they are serious. Not only 
are minor accidents more subject to variations in interpre
tation of what constitutes a reportable accident, but their 
relative Unimportance may lead to their being ignored entirely. 
Especially is this true in cases of insignificant injuries, which, 
however, are sometimes followed by serious infections. Claims 
are likely to be filed for compensable accidents. But since 
compensation is greater for serious than for minor injuries 
the reporting of the former is probably more complete. Simi
larly, the reporting of injuries that require medical atten
tion, especially those in which medical services established 
by the employer are called upon, is probably more complete 
than the reporting of those in which no medical aid is sought. 

Differences between definitions oj reportable accidents lead 
to lack oj comparability of the statistics. A great variety of 
definitions is to be found in the various state and Federal 
jurisdictions. Although for the most part of minor impor
tance they lead to defects in the original data and call attention 
to the need for uniformity. 

In I2 states only must all accidents be reported, but in 
16 more all resnlting in disability lasting more than one day 
are reportable." One state sets the minimum duration of 
disability for reportable accidents at two days; one at 
one week; seven at (Cover one week"; one at ten days; 
one at two weeks; and one at "over two weeks.~) 16 These 

U Of these .6, five !<quire all accidents with disability lasting one 
day or more to be reported, and three require reports of all accidents
involving disability or loss of time; six of· the 16 add accidents in 
which medical aid is required. irrespective of the existence or length of. 
disability. 

II The three states in which accident reports are required from mines 
only are omitted in this list, as well as the five in which DO accident 

. reporting law is in force. 
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limits show the wide variety of different practices pre
vailing. 

In addition to these limitations based upon a minimum 
duration of disability, which are stated in.part in the accident
reporting and in part in the compensation laws, other limita
tions are found in the laws of states in which only compenSable 
accidents are reportable. For example, in the majority of 
these states, to he compensable an injury must have arisen 
"in the course of employment" or "out of the employment," 
or both. Such provisions are subject to various interpreta
tions in the courts. These limitations, however, are probably 
of greater significance in affecting compensation than in affect
ing accident reporting, since in cases of doubt accidents are 
probably often reported even if the payment of compensation 
is contested. 

Under the law which requires the reporting of accidents on 
railroads the Interstate Commerce Commission has authority 
to determine the definition of reportable accidents. The regu
lation, in force covers accidents either in which a person was 
so injured that during the 10 days following the accident more 
than three days' disability resulted," or in which $150 dam
age was done. 

Defects in reports of accidents arise also Jrom the failure oj 
reporl Jorms to call Jor imporll1lHt items. A study of forms 
used in the various states discloses in a few cases more or 
less serious omissions. In one state, for example, no ques
tion is found about the cause of accident. The form used 
in another state omits the sex, and that used in a third the 
age, of the injured. In many states the information called 

»This rule applies to employees injured; the rule applicable to other 
persons injured is tbat the accident is reportable "if the injury is suffi
cient, in the opinion of the reporting officer, to incapacitate the injured 
person from following his customary vocation or mode of life for a 
period of more than one day." Interstate Commerce CommissioD, 
Bureau of Statistics, Accident Bulletin, No. 93. calendar year. 1924. p. I. 



for with regard to cause is incomplete. The forms in use 
in perhaps a majority of states provide no spaces for sugges
tions as to how the accident might have heen prevented. 

Lack 1)/ llllijornllity in tM details called for by the reporl 
lorms used in tM various states .... paiJrs the wlue 01 tM statis
ticr lor comparative flUYposes. Great variety appears with 
respect to the causes of accidents. Even greater diversities 
are found in the details called for with respect to accident 
prevention. It should be possible to reach agreement upon 
the minimum points which should be reported for all accidents 
and upon a uniform report blank.. Additional information, if 
any, required for the administration of the workmen's com
pensation act of each particular state could he added on a 
supplementary form. 

In addition to defects in the original data on accidents, de
fects in the original data on exposure to risk must be con
sidered. These include not only the entire absence of exposure 
data but also defects which cause lack of comparability with 
the corresponding reports of accidents. 

Lack oj data on uposure ;".po;,.s tM volue of many pub
lished reports on accidents. This is true particularly of state 
statistics. Only three or four states have made any attempt 
to relate accidents to exposure in order to ascertain relative 
risks. So far as Federal statistics are concerned the fullest 
use of data on exposure is made by the Bureau of Labor 
Statistics in its analyses of accidents in the iron and steel 
industry. Although the data on accidents and on exposure 
in terms of man-hours of employment do not cover the entire 
industry, yet they are compiled along parallel lines and, as 
a result, the rates ohtained are on a sound basis. Not only 
is this true of the rates as a whole, but also it is true of de
tailed rates by branches of the industry, by departments, 
and, so far as the analysis is carried, by occupation, age, and 
other factors. In the reports of the Interstate Commerce 
Commission railroad accidents are compared with the number 



of man-hours of exposure; they are analyzed according to 
railroads and according to occupations. In the reports of the 
Bureau of Mines, accidents in mines, though not analyzed 
by occupations, are compared with exposure calculated roughly 
in terms of man-hours of -employment. Neither in the statis
tics of railroads nor in those of mines, however, is any at
tempt made to obtain severity rates as distinguished from 
frequency rates. Nor is any attempt made in the statistics of 
accidents to Federal employees, published by the U. S. Em
ployees' Compensation Commission, to compare accidents to 
exposure. 

A special difficulty with statistics of exposure is that fre
quently they are available only as a result of special censuses 
which are not related specifically to accident statistics either 
in scope or in time. Hence, in comparing accidents with 
exposure, various differences exist which render the two sets 
of data not exactly comparable. - Gaps may be due to diffi
culties in obtaining co-operation. The figures regarding expo
sure may be available for all except a few establishments 
while those regarding accidents relate to ail; the basis of classi
fication by industry may not be exactly comparable in the two 
sets of data; or the available data on exposure may not be 
for the right time. Further, in most cases, exposure is avail
able only in terms of average employment 'or of man-days 
rather than man-hours of employment. But even though af
fected with a considerable margin of error, comparisons of 
accidents with exposure are still valuable in so far as they 
permit valid conclusions to be drawn with regard to relative 
hazards. 

For detailed study of causative conditions and factors in 
accident hazards, such as nationality, sex, age, and lighting, 
data on accidents are practically worthless without correspond
ing data on exposure. For example, statistics classifying ac
cidents by nationality are of little or no value without com
parative data classifying exposure in a similar manner. Ex-



cept for special studies made by the Bureau of Labor Statistics 
and perhaps some other agencies there are practically no sig
nificant statistics on these points. State data concerning these 
conditions and factors, if available at all, are limited to acci
dents. 

2. DEFECTS IN TABULAUON, Cr..AssInc.\1ION, AND PREsE.NTATION 

Turning from this review of the original data, the defects 
in tabulation, classification, and presentation of the statistics 
based upon them are next to be considered. 

Lack 0/ tmiJormity in the units tahulated I1IId in the years 
or periods til wlrich the jiClll'ts rekte impairs the value 0/ the 
data J'" comparative tw/lOs&S. The adoption of a uniform 
definition of accidents II for purposes of tabulation is most 
important in promoting comparability, since by its aid many 
minor variations both in definitions of reportable accidents 
and in the completeness with which minor accidents are re
ported can be prevented from baving any influence upon the 
statistics. To some extent such a definition bas been adopted. 
For example, the Bureau of Labor Statistics uses in its stati ... 
tics of accidents in the iron and steel and other industries the 
definition of "tabulatable accidents" recommended by the In
ternational Association of Industrial Accident Boards and 
Commissions," and the Bureau of Mines uses a closely corre-

• Or the injuries that are sustained-each individual injured in an 
accident should be counted as one injury or accident. 

IY 4'Tabul6table GCcidmh, diseases, aNd ;";tuiu. All accidents, dis
eases. and injuries arising out of the employment and resulting in death, 
permanent disability, or in the loss of time other than the remainder 
of the day, shift, or tum on which the injwy was incurred should 
be classified as 'tabulatable accidents, diseases, and injuries' .. ." 
StIJftd""diJGtioll ./llld",lrial Acddatl SltJlisliar. Reports of the Com
mittee on Statistics and Compensation Insurance Cost of the Int~ 
national Association of Industrial Accident Boards and Com.m.issiona, 
1915-1919, U. S. Bureau of Labor Statistics, Bulletin No. 276, p. 17. 



sponding, if not identical definition. Certain states, further
more, base tbeir statistics of accidents upon tbis definition of 
"tabulatable accidents." Tbe majority, however, use·all com
pensable accidents as tbe basis for their statistics. 

As for tbe time unit to. which accidents sbould be related, 
tbe logical basis for tabulation is tbe accidents tbat occurred 
during tbe period to which tbe statistics relate. The accident 
data publisbed by the Interstate Commerce Commission, tbe 
Bureau of Mines, and tbe Bureau of Labor Statistics, are based 
upon tbis principle. Those of tbe U. S. Employees' Compen
sation Commission, however, are based for tbe most part not 
upon accidents or injuries but upon awards of compensa
tion."· The bases for state tabulations include variously ac
cidents which occurred, approved claims for accidents which 
occurred, and compensation cases closed during tbe period. 

Differences in periods of time covered by statistics, tbough 
not perhaps of first importance, -lessen tbeir comparability. 
The most satisfactory period for statistics of accidents is the 
calendar year. The reports of the tbree Federal agencies 
which tabulate tbe accidents that occurred during the period 
all relate to tbe calendar year. Those of the U. S. Employees' 
Compensation Commission, on the other hand, relate to acci
dents during the fiscal year (ending June 30). State reports 
relate in perhaps the majority of cases to tbe calendar year, 
although some relate to tbe fiscal year, which may end in 
June, as in most states, or in September, or at some other 
period. The period of time covered in most states is one 
year, but in some it is two, and in others four years. 

Defects in classification and presentation of accident data 
are of tbree types: insufficient analysis or inappropriate de
tail in classifications; failure to compare accidents with eI

posure; and lack of comparability where comparability is 
required. 

II That is, upon injuries of such types that compensation WIS claJmed 
and awarded. 



A" outstanding defed in 1/Ji11tY published reports of acci
dents is insufficient /lIWlysis. As developed in a preceding 
section, adequate analysis of lICcident data requires classifica
tion by industry and cause. The work of Federal agencies in 
gathering statistics of accidents in railroading, in mining, and 
in the iron and steel industry is organized on an industry 
basis, and the cause classifications are developed in accordance 
with the requirements of the particular industries. The causal 
analysis of accidents to Federal employees " appears less satis
factory, partly because a wide variety of kinds of work is 
found in the Federal service, and partly because the major 
emphasis is not on prevention but on compensation. 

The data furnished by the states, on the other hand, must 
be characterized for the most part as fragmentary or insuffi
ciently analyzed. Of the 42 states which compile accident 
data of one kind or another, nine publish only the number 
of fatal and non-fatal accidents, three publish such data classi
fied by industries or for a single industry only, while only 30 
attempt analysis by industry, cause, nature of injury, and 
other factors. In 1920, 22 states published data by indus
tries,'· 18 classified by causes, and I2 by result of ;"jury 
(whether fatal or resulting in permanent total disability, per
manent partial disability, or temporary total disability) with 
or without the details required for calculating severity rates. 
While the value, in connection with the movement for pre
vention of industrial haoards, of data showing the number and 
seriousness of accidents in the several states with detail by 
industries must not be minimized, the most useful analysis, 
that by both industry and cause, is attempted.ill only nine 
states. 

Some states, perhaps, are too small or have too little indus-

• Available only for the year 1919-:10. U. S. Employees' Compensation 
CommissioD, Fou"''' A""wl R~,o"', pp. 145 .. 166 . 

• The Dumber, as well as the states, included in this list varies from 
year to year. 



trial development to justify any high degree of classification 
in the state figures themselves. Their establishments, how
ever, form part of national industries, for all accidents in 
which detailed analyses by industries and causes are essential 
to effective prevention. Accordingly, any attempt to appraise 
existing data from the point of view of their usefulness in pre
vention cannot avoid pointing out the uselessness of the in
sufficiently analyzed state data now available. At the same 
time this does not necessarily constitute a' criticism of any 
state office for failure to carry classifications beyond the point 
where they would be valuable to the state considered by itself. 
A system that expects the required data on all points to be 
analyzed and published by the smaller states may itself be at 
fault. 

Inappropriate detail ;" analysis tends to destroy the useful
ness of existmg statistics. In this connection the classifications 
of industries and of causes call for special comment. 

The fundamental basis for an-industrial classification of 
accident statistics is similarity of hazards. Such a classifica
tion is needed to throw light upon significant causes of acci
dents and upon significant methods of prevention., But in the 
industrial classifications used in certain states little attention 
is paid to this principle. In some states, for example, the 
groupings are too broad; in one all manufacturing industries 
are included in a single group; in another all industries except 
coal mining and metal are lumped together. Such broad 
groupings are of little value in prevention work. 

An illustration of inappropriate analysis of causes is fur
nished by a table in which two principles of classification are 
confused. Among the "sources" of accidents are given "belts 
and pulleys," ''burns and scalds," "falling and jamming," "ma
chinery," "sprains and strains," and so on. But a sprain may 
be caused by falling and hence the allocation of such an injury 
is not clear. Furthermore, the term "sprain" furnishes little 
information as to how the accident orcu'C'd ""d throws no 



llgnt upon now It IIDgn! nave Deen prevem:eu. i\S statea else
where, the cause classification should be designed to show how 
accidents are caused in order to show how they may be 
prevented. 

FaUlle to compare IICcident data with comparable data on 
expoSllt'e constitutes IS serious defect. This is due, of co)},"se, 
largely to the entire absence of data on exposure, though in 
part to lack of comparability between the data on accidents 
and those on expOsure. For frequency and severity rates both 
the accidents and the man-hours or man-days of exposure 
must be classified, for example, by industries. But lack of 
comparability between the industrial classification of acci
dents and that of exposure renders these rates subject to large 
errors and seriously impairs their value. The only way to 
be sure that both sets of data are similarly classified is to 
have them gathered at the same time and compiled in the same 
way by the same office. When, as in the case of most accident 
statistics, returns of accidents are incomplete and certain 
establishments, or certain entire industries, or large portions 
of an industry, are entirely omitted, the value of the result 
becomes uncertain and difficult to ascertain. Nevertheless, 
even though subject to a large margin of error, such data are 
better than none, provided the industry groups are sufficiently 
broad and provided stress is not placed upon small varia
tions. 

Lack 0/ comparability wit" respect to industries and causes 
destroys t" possibility of suggestive comparisons between t" 
accident rates 0/ different states and establishments. Such 
comparisons would serve to reveal the industries and states 
where accident prevention work is in a backward condi
tion and would thus help to spur them on to more effective 
work. 

Dissimilarity is found in the industry classifications used 
in different states. In the largest group> of states, 10 out of the 
30 which have accident data classified by industries, the 



groupmg rel;ommenueu Dy we \,..omnnuee on ,:)Lau:mc:; 01 we 
International Association of Industrial Accident Boards and 
Commissions is followed in the main. Twelve states use 
classifications which in part, at least, parallel this standard 

. classification or which furnish comhinations corresponding to 
those of the standard. But in other states various classifica
tions are in use, no two alike, hut each based roughly upon a 
list of the industries found in the state in question. 

As for causes, !4 of the 24 states which puhlish data on 
causes follow the main outlines of the classification recom
mended by the Committee on Statistics of the International 
Association of Industrial Accident Boards and Commissions. 
But in the groupings used by these states differences in detail 
appear, and differences are to he found also in the allocation 
of different combinations of causes. In the remaining 10 

states various other classifications are in use. 
Lack of comparability further prevents the combination of 

data from different states and a mDre extended analysis of the 
combined material by industries and causes than is possible 
for the more meagre data from a single state. This limitation 
is, indeed, a most serious failure in state accident statistics. 
The characteristics of industry do not depend upOn state lines 
nor are methods of prevention determined by state boundaries. 
Hence a system of collecting accident data which limits their 
analysis by industries and causes to single states constitutes 
one of the most serious shortcomings in the statistics of in
dustrial accidents. 

Lack of continuity in comparable form constitutes anotlw 
serious defect m accident statistics. A series of reports con
taining full and detailed analyses is in too many cases fol
lowed by· reports limited to the most meagre data. Without 
a continuous series of statistics on accidents and accident risks 
the progress of prevention cannot he tested adequately. The 
whole progress may be jeopardized for lack of intelligent 
guidance based upon a record of achievement. 



3. Otma DEPICl1I 

With regard to other aspects of statistics of industrial 
hazards, state figures in general suffer from lack of centralized . 
direction, lack of application to specific problems, and hence 
lack of significance. The statistics of inspection services illus
trate these points. Such data commonly are restricted to a 
bare record of the administrative acts performed by inspectors 
-the number of inspectors, the number of inspections of 
various kinds, and in some cases the number of orders issued. 
Rarely the data cover the number of danger points ordered 
to be remedied. But, commonly, the relation Qf this work to 
the problem as it exists in the state is ignored; no data are 
available to show how the number of inspections compares 
with the number of points of danger which need· to be in
spected j no light is thrown on the frequency with which each 
point of danger is inspected; and no information is given to 
show whether or not the inspections are adequate. The really 
significant aspects of i'nspection work from the viewpoint of 
prevention are almost universally ignored. 

m. DEFECTS IN STATISTICS RELATING TO ALLEVIATION 

In reviewing the existing statistics on alleviation it will be 
taken for granted that in all states data relating to the fiscal 
operation of the state compensation offioe-to the amounts 
appropriated, the amounts received in premiums, and the 
amounts disbursed-are available. Such material is essential 
to the operations of the state treasury. But it is with statis
tics which throw light upon the problems of alleviation that we 
are particularly interested. How are the burdens of losses 
alleviated? Are measures for lightening these burdens ade
quate and satisfactory? Do available data answer the ques
tions raised in the discussion of the problems of alleviation? 

FD' testing the adeqU4CY 0/ benefits, the statistics 0/ allevia-
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lion tuhlished by most stales JallJIlI' short of lI.eW possibilitks. 
As a record of benefits awarded, the available data are limited 
to states with compensation laws and to occupations covered 
by such laws. For states without compensation laws data on 
alleviation are almost competely lacking, since no systematic 
statistics are compiled either concerning injuries for which 
no damages are claimed through the courts or concerning the 
results of damage suits. Even for states that have compensa
tion laws data for uncompensated accidents are almost entirely 
lacking. Only one state publishes reports of fatal accidents 
that for one reason or another did not come under the com
pensation act or did not receive compensation. Furthermore, 
the available statistics of alleviation for compensable accidents 
are not complete. For a number of states only the barest 
statement of the total amounts paid out for compensation is 
available. Comparatively few states publish a detailed statisti
cal record of medical benefits, compensation and rehabilitation 
granted. Commonly, too, no attempt is made to compare in
juries sustained with injuries compensated in order to show 
the number and proportion of uncompensated cases of each 
type of injury. Some states, however, present a partial 
substitute for such a comparison in the form of tabula
tions of rejected claims for compensation with reasons for 
rejection. 

So far as medical care is concerned, the statistics in general 
are fragmentasy. In the majority of states the data are con
fined to, \ I) the number of cases which received medical at
tention, and (2) the cost of treatment. In many states only 
total cost is given and not cost for each type of case. In 
certain states the facts are not available because the benefits 
received are paid for outside the scope of the law on a con
tract basis or through special assesments on employees' 
wages. 

For only a few states are data available to show the dura
tion of medical care or of the healing period, in relation to 
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type of injury, an item which bears a direct relation to the 
adequacy of medical benefits. 

Data on the number and proportion of infected injuries 
and on the duration. of medical care required in such cases are 
given consideration in only a few states. These data throw 
light upon the adequacy of provision for medical aid, since 
prompt attention to injuries and proper care should prevent 
infections in the majority of cases. The duration of care 
in such cases, wben contrasted with its duration in normal 
cases, should throw light also upon the importance of pre
venting infections. 

Statistics relating to compensation for wage losses in some 
states cover only total amounts expended, but in the majority 
they show total and average amounts for each type of injury. 
With regard to the adequacy of such compensation, however, 
little information is available." Statistics on the ratio of com
pensation payments to wage losses are commonly not pub
lished as such; it is frequently assumed that the statutory 
provisions governing the proportion compensation bears to 
"wages" (as defined in the law) cover the point. In this con
nection, data contained in a special study made by the Bureau 
of Labor Statistics show the effects of various limitations in 
the laws, for example, as to the weekly maximum Or the wait
ing period, in restricting the adequacy of compensation.·· 
Special studies made in one state of the circumstances of 
families receiving compensation benefits also bear upon this 
question." 

Data on rehabilitation, where provision for rehabilitation is 

• The data on the number and proportion of cases which received 
DO benefits 01 any kind, already discussed, throw light upon the in
adequacy of compensatioD for wage losses. 

• See Hookstadt, Carl, Comparisott 01 Workmen's Com/ltnsatjOft, 1ft
.furance ond Administration, U. S. Bureau of Labor Statistics, Bulletin 
No. 301, pp. 66-71. 

• See R.port 01 Ih. Industrial A,ad.", Co_is';"" of Ih. SI., •• f 
Calilomill /r .... July I, 11/011, 10 J_ 30, 11/012, p. 3'. 
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made, are limited for the most part to statements of adminis
trative activities, applications filed, applications granted, cases 
trained, and cases discharged. Usually no lttempt is made 
in statistics published by the states to relate this information 
to the extent of the problem or to measure the success of the 
work by statistical tests." 

Statistics for testing the efficiency of administration are 
likewise meagre. Data on the intervals between filing claims, 
making decisions, and paying awards are now published from 
time to time in several states; and a special study of the suh
ject with reference to the type of law and its administration 
bas heen made hy the Bureau of Lahor Statistics." A num
ber of states publish data on appealed cases, although usually 
with reference to their number and disposition rather than 
with regard to the time required for reaching decisions or to 
their character." 

IV. DEFECTS IN STATISTICS OF CoSTS AND INSUlIANCE 

Most states publish summaries of total receipts and dis
bursements on compensation account and for the expenses 
of administration. These data are necessary for accounting 
purposes, the latter in all compensation states, and the former 

. in all cases where a state body, such as a state insurance fund, 

M See CUD, Reuben D., "Civilian Vocational RehabilitatioD," Tile 
Journal oJ Political Beono,." December, 1924, Vol. XXXII, pp. 665-
689 . 

• See Hookstadt, Carl, Comparison 01 Wo,jmen's Compensatitnt In
surance and Administratio", U. S. Bureau of Labor Statistics, Bulletin 
No. 301, pp. 10-12 . 

• Special studies of the correctness of the awards given and agn:e
:ments reached Under compeDSation acts have been made. See, for 
example, Ibid., PI>. 13-11i and "Three Years under the New Jersey 
Workmen's Compensation Law," Report of an Investigation under the 
Direction of the Social Insurance Committee of the American Associa
tion for Labor LegislatioD, American Labor LegislaliDfl Review, March. 
1915, Vol. V. pp. 3]-102. 
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receives premiums and pays benefits. Even in states which 
have no insurance funds the total amounts of compensation 
paid out yearly"'-e often tabulated, though the information is 
of little value .. 

Though most stoJes publish figures relating to amounts dis
bursed, few publish data em costs incurred each year becll:IISe 
of accidents. For insurance purposes and to determine the 
total burden of costs imposed by accidents upon industry data 
are required upon the total costs incurred because of injuries 
rather than upon the total amounts paid out each year. 
Among the materials that throw ligbt upon the costs incurred, 
or the total costs, on account of accidents of each type which 
occurred during a given year may be included estimates of 
costs incurred, figures relating to payments made plus esti
mated figures relating to future liabilities for payments, and 
figures relating to the total amounts paid out on cases closed 
during the year. 

Data on costs available to insurance companies -or to their 
rating bureaus for their own operations furnish their actuarial 
and statistical departments with a basis for calculating rates 
and costs independently of state reports. But since costs are 
dependent on the provisions of state laws on compensation, to 
be useful they must be classified by states or else be utilized 
with special reference to the unit elements into which they can . 
be analyzed. Data derived from insurance company experi
ence bave the advantage, from the point of view of calculat
ing costs, that they are closely related to the special 
type of experience with which the company deals, but, if 
limited to the experience of a single company, they may 
suffer from the disadvantages due to limitations in coverage. 
These data for the most part are not available in published 
form. 

With regard to the extent to which different insurance 
methods are used only meagre data are available. States with 
competitive state insurance funds usually publish !iata showing 
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the relative proportion of insurance business that goes to each 
type of carrier. 'Many states publish <letails relating to the 
granting of the self-insuring privilege. Data on the conse
quences of bankruptcies, either of self-insurers or of insurance 
companies, are not available in systematic form; such failures 
are relatively rare an<l their effects are difficult to summarize 
with regard to compensation payable in anyone state." No 
data are published on the scope of experience and schedule 
rating methods. Little information is available in regard to 
the scope of different types of services rendered by insurance 
companies in the way of inspections and helpful suggestions 
for aiding prevention or in regard to the results of these in
spections and suggestions." 

Special studies have been published of overhead costs, or the 
cost of administration of different types of insurance in rela
tion to the services rendered." 

V. GAPS 

On the basis of this survey the principal gaps in the avail
able data may be briefly summarized. 

In the statistics of hazards the principal gaps are: 
I. In several areas and jurisdictions no data on accidents 

are available; in others, the data are far from complete. 
2. Data on exposure are mostly wanting. Except for three 

industries, railroading, mining, and iron and steel manufac
turing, there are no comprehensive nation-wide statistics of 
accident risk. 

If See Hookstadt, Carl, Comjl'lJtiJon oj Wo,lIfMn's Com;msation I. 
$Ul'ance and Administ"ation, U. S. Bureau of Labor Statistics. Bulletin 
No. 301, pp. 20-31, 64-65 . 

.. See Michelbacher, G. F., and Nial, Thomas F., Workmen'S Coml' .... 
.saliMI insurance, Including BffJ./Iloyers' Lidbili'y Irrsuronc" p. 41 . 

• See Hookstadt, Carl, Comparison oj Workmen'S COfIJlHnsatioft I. 
nwcmce and AdministratUm, U. S. Bureau of Labor Statistics, BulletiD 
No. 301, pp. s-ax. 
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3. Comprehensive data on the prevalence of points of dan
ger are lacking. Except for statistics of grade-aossings, 
practically no data of this type are published. 

4. Data on the scope of preventive methods are not avail
able. 

Gaps in the statistics of alleviation are more extensive, 
though perhaps individually less serious, than in statistics of 
accidents. They include: 

I. Omissions of losses wherever gaps in accident statistics 
exist. 

•. Practically complete absence of statistics of losses and 
of damages recovered in states and jurisdictions operating 
under employers' liability laws. 

3. In many states, practically complete lack of data on the 
granting of medical benefits, on compensation, and on rehabili
tation; and in these and others, on the extent of losses of 
various kinds due to accidents. 

4. In many states lack of adequate data in regard to the 
administration of compensation laws. 

Since these data must be organized by states (or jurisdic
tions) to be of greatest value in furthering measures of alle
viation, gaps may be said to exist wherever in any state or 
jurisdiction all the data required for determining losses and 
appraising measures of alleviation and their administration are 
not available. 

Gaps in the statistics of costs and insurance, like those in 
the statistics of alleviation, must in general be stated with 
reference to particular state jurisdictions, because both costs 
of compensation and insurance practices are largely governed 
by state laws. For most states neither statistics of total costs 
incurred on account of accidents nor the data required for cal~ 
culating unit costs are available. Statistics are lacking also in 
some states with regard to the prevalence of self-insurance and 
of other types of insurance and, generally, with regard to the 
scope of insurance methods and services. 
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VI. DEFECTS IN ORGANIZATION 

The chief defects in organization of the statistical services 
which deal with industrial accidents have been hinted at in the 
preceding discussion. From the point of view of accident pre
vention the outstanding defect in the organization of these 
services consists in the fact that responsibility for the statistics 
is split up among many independent state offices with resulting 
lack of unified tabulation and analysis. CentraIization is 
needed to put the data on a uniform basis, to secure such 
analysis as will contribute effectively to the solution of the 
problems of each industry, and to fill existing gaps in the 
statistics. 

Since statistics of alleviation and insurance relate essentially 
to particular jurisdictions, the defects in organization of the 
services furnishing data on these subjects are not to be found 
in lack of centralization but in the independent agencies 
themselves. Where the state office entrusted with the function 
of alleviation interprets its duties narrowly or is circumscribed 
in its work by lack of funds or lack of authority the results 
are not satisfactory and many problems are neglected. These 
state bureaus and commissions, however, can be aided in 
solving their organization and administration problems by 
studying the work of similar agencies in other areas and by 
studies of comparative data made by various research bureaus, 
such as the investigations made by the U. S. Bureau of Labor 
Statistics. 

General defects in the organization of the statistical services, 
such as those arising from insufficient authority, from lack of 
C(~·operation between the statistical and administrative 
branches or between alleviation, prevention, rehabilitation, and 
inspection services, or from insufficient funds, can be remedied 
only through a realization on the part of the public of the need 
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for improved statistics and of their importance in controlling 
the problem of indUstrial accidents. But information furnished 
by adequate statistical services is thus an essential element 
in correcting these defects. 



CHAPTER Y 

A PROGRAM FOR ACCIDENT STATISTICS 

In outlining a program for the extension and modification 
of statistics of accidents for use in prevention and alleviation, 
the specific recommendations made will be limited to state 
and Federal, that is, to governmental statistics. The tabula
tions of statistics that bear upon problems of public interest is 
properly a government function. Though the original data 
must be gathered in large part by individual establisbments 
or by private insurance companies and may be profitably 
utilized by them for their own purposes, nevertheless, so far 
as the public at large or the industries as a whole have an 
interest in the results, the state or Federal government is re
sponsible for tabulating and making the statistics available.' 
But the greatest defects in the data at present collected are 
due to the scattering of effort among many agencies and to 
failure to focus results upon problems, defects incident to 
the disorganized state of statistical services performed by many 
distinct and separate agencies. Hence, in outlining the pro
gram for accident statistics, particular emphasis should be 
placed upon the need for selecting such agencies and such 
methods of collecting data as will best promote the solution 
of these problems. 

:l1f privafe agencies, for their own purposes, are willing to undertake 
these activities and perform them in such a way as to meet all legiti
mate needs, there is DO good reason why a governmental agency should 
"duplicate the work, though it might properly. in discharge of its re
sponsibilities, offer to take over and defray the cost of tabulatioDl. 

120 
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I. PREvENTION 

The two outstanding requirements in statistics of accidents 
are: (I) for each industry a body of data analyzed by causes 
for the use of the industry in solving its problems of accident 
prevention, and (2) for each state comprehensive data for the 
use of legislative and administrative agencies in determining 
their policies toward preventing accidents and alleviating their 
unprevented consequences. 

The analysis oj accident statistics fur majur ind#stries by 
causes in ,elation to exposure is preeminently II field /ur Fed
eral ur national statistical services. In three industries, as 
already indicated, this analysis is already made by existing 
Federal agencies. For one or two others beginnings have been 
made by private initiative under the leadership of the Na
tional Safety Council. For all industries for which existing 
data are inadequate, Federal or national services should be 
created to furnish on a national scale statistical compila
tions of accidents and analyses of accident problems. Each 
industry should receive the benefit of special and expert 
advice based upon statistical analyses of the causes of its 
accidents. 

The fundamental data on accidents are already present 
in their essential features in the original reports made by or to 
the employer or establishment. In the majority of states the 
employer is required to file reports of accidents wit.h the state 
agency which administers the compensation law. All insurance 
companies wbich write employers' liability or workers' com
pensation insurance also require reports of accidents. In 
addition the safety departments of the iaIger and more progres:
sive establishments have at their disposal complete files of 
original reports, and all employers commonly require foremen 
or other supervisors to notify them of every accident. 

The fundamental data on exposure, furthermore, are al-
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ready available in most establishments in the records of 
hours worked, which are kept for pay-roll purposes. 

The problem of securing adequate statistics on accidents 
and exposure for analysis by industries and causes may be 
attacked in three possible ways: (I) through compilation by 
a Federal agencY of tabulations made by state offices; (.) 
through tabulation and analysis by a Federal agency of data 
collected by state offices in states belonging to a "registration 
area"; or (3) through collection, tabulation and analysis by a 
Federal agencY of data secured directly from individual estab
lishments. 

Compilation by a Federal agencY of tabulations made by 
state offices' requires of these offices uniformity of detail in , 
preparing their tables and comparability of data on accidents 
and exposure, with respect to definitions, completeness of re
ports, and industry and cause classifications. Though this 
method would make use of the state machinery already in 
operation for the compulsory reporting of accidents, the value 
of the results is sure to be impaired, in fact, by· variations in 
definitions and in the scope of reporting laws, by gaps and 
omissions in the reports, by failure on the part of some states to 
tabulate the returns, and by differences between the methods of 
tabulation and the classifications used in other states. Fur
thermore, few states have made any attempt to obtain data 
on exposure to correspond with their data on accidents. 

Not only are the existing materials not suited to form the 
basis of such a compilation, but the practical difficulties in 
the way of making them so by securing state co-operation in 
using uniform methods and classifications are so great as to 
render the method unfeasible. Even if all the states were 
willing and anxious to co-operate, the difficulties in the way 
of securing uniform interpretation of canse and industry classi-

aFor an example, see Chaney, L. W., Statistics of INdwtritJI AcQ... 
dents m the United States, U. S. Bureau of Labor Statistics, Bulletin 
No. 339. 



A PROGRAM FOR ACCIDENT STATISTICS 113 

fications in a large number of independent statistical offices 
would be well-nigh insurmountable. But experience has indi
cated that the different states are extremely slow to make the 
modifications of their laws required to produce nniformity, 
and that in general state offices are reluctant to undertake to 
collect data on exposure, because they fear that to ask for 
additional data might imperil the co-operation they are already 
receiving from employers in filling other statistical demands. 
Furthermore, it is almost too much to expect that state offices 
will carty through tabulations which seem of little value for 
their own purposes for tbe sake of furnishing data for a gen
eral compilation made by a Federal agency. And, finally, 

, even if all these difficulties could be overcome, further analysis 
of results that might appear sigoificant would be rendered dif
ficult, if not impossible, by the fact that the compiling office 
would not have the original data. This method, in short, does 
not promise fruitful results because it leaves to state initiative 
the gathering of uniform accident and exposure data and their 
uniform tabulation-two fundamental elements in results which 
will benefit, not the states as such, but the industries. 

The second possible method of securing this result is through 
the establishment of a registration area for aCcidents analogous 
to the registration areas established by the Census Bureau for 
births and deaths. States could be admitted to this area as 
soon as their accident recording was up to the standard set 
for admission. Copies of accident records sent to the state 
offices could then be made and forwarded to a Federal agency 
for tabulation and analysis. By such a method a Federal 
statistical service could obtain the basic data for compilation. 
This method would have all the advantages due to utilizing 
the system of compulsory accident reporting already built up 
on state ).iDes and at the same time would be independent of 
state arrangements for tabulating the data. 

On the other hand, this second method, like tbe first, would 
be subject to variations in definitions and in the scope of 
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accident reporting laws, and to gaps and omissions in accident 
reporting so far as these occurred in the states admitted to the 
registration area. Like the first method it leaves the initiative 
for correcting such defects to the states. The alternatives 
open to those administering the area would be either to have 
but few states in the area or to allow considerable latitude in 
the conditions for admission. Especially difficult would be 
the question of exposure data, since for use in calculating acci
dent rates, data on exposure are of little value unless they 
correspond closely with data on accidents. Either both sets 
of data must be complete for the states admitted to the area, 
or the gaps in one set must be made to correspond exactly 
with the gaps in the other. In the former case all the diffi
culties would have to be encountered which are mentioned in 
the discussion of the first method sO far as concerns uniformity 
in the data on accidents and exposure furnished by the several 
states. In the latter, it would be necessary in practice to 
abandon the state and adopt the industry and the establish
ment as the basic units for the collection of accident and ex
posure statistics. But if industry and establishment furnish 
the best basis for accident and exposure statistics there seems 
to be no good reason for limiting the statistics arbitrarily to 
selected states, and the machinery of a registration area seew 
unnecessary. 

The third method of securing adequate data is for some 
Federal statistical service to obtain duplicate reports on acci
dents and exposure directly from the individual establishments. 
This places upon the establishments to be benefited by the 
tabulation direct responsibility for furnishing all the original 
data. Obviously the success of such a system depends upon
the convincing of employers, particularly those wbo are not 
obliged by law to report their accidents,' that the statistical 

• Where reports of accidents and exposure had already been filed 
with state bureaus in accessible form the data could be obtained by 
makiDg copies of these reports. 
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results are sufficiently valuable to justify the cost. This 
method has the advantage that data on accidents and exposure 
can be asked for and obtained in comparable form for identi
cal estabIishments. By induding only establishments for 
which both sets of data are available, accident frequency .and 
severity rates can be compiled and calculated on a sound basis. 
By placing the responsibility for tabulation in a single ollice 
uniformity in methods and classifications can be secured and 
the results can be focused upon satisfying the needs of the 
industries for data to guide their preventive activities. 

OJ these three possible _ys oj meeting the need Jor _e 
adeqllllte data jor lISe ill accident prevention the method 01 
compilation by a Federal agency from records jll1'nishe4 
directly by the several establishments oOers the best prospects 
for valuable statistics. As already noted, it places directly 
upon the industries which are to utilize the results responsi
bility for furnishiog the basic data. In return it provides a 
complete statistical analysis adapted to the needs of each major 
industry and prepared on a nation-wide scale. To prepare 
data that satisfy the requiremeuts for use in prevention it does 
not depend upon uniform action by state legislatures or by 
state tabulatiog offices, many of which are concerned solely 
with the compensation provisions of the law. 

Such a solution of the problem of securing adequate statisti
cal analyses of accidents by industries and causes for purposes 
of prevention does not obviate the need for state accident re
ports. These are required for guidance in puttiog into opera
tion those types of preventive activities for which the state is 
responsible, as well as for purposes connected with allevia
tion. Where state action, in the form ·of protective legislation 
or legislation prohibitiog certain types of hazards, is the best 
method of prevention, data should be available to show the 
specific need for such action in each state. Where inspection 
by state officials is required to enforce laws and regulations, 
data on accidents which should have been prevented by efIi-
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cient inspection are needed to test the inspection services. And 
until national figures on accidents and exposure are available 
the only recour.;e is to state statistics already in existence. 

Tire ,equirements (JI stales lor statistics to guide kgislatiue 
llIJd.administ,ative policies can best be met by improving ezisI.. 
ing state statistics. The program should include: (I) ex
tending the scope of accident reporting so as to cover all in
dustries and all accidents, (2) improving the quality and c0m

pleteness of reporting, and (3) making the data more homo
geneous and uniform both in details obtained and in c\assifica
tions, so that their comparison with other data will yield 
significant results. These points may seem mere matters of 
detail, hut the enumeration in the preceding chapter of de
fects in the existing data suffices to indicate the possibilities 
of improvement which their elimination would make possible. 

The adoption of sound cause and industry classifications, 
whether fO[ state 0[ for national statistics, is of great impor
tance. The classification of causes proposed by. the Interna
tional Association of IndustriaI Accident Boards and CODJIDis. 
sions, with its possibilities of increasing the amount of detail 
given for particular industries, appears to be satisfactory. 
Tbe uses of statistics of causes are admirably served by this 
classification, which provides not only the details necessary to 
aid prevention in each specific industry bot also the broad 
groupings needed to permit significant comparisons between 
different industries and establishments. 

The classification of industries offers greater problems be
cause of the many and varied uses, in addition to the meas
urement of risks and the determination of insurance premiums, 
for which such a c\assificatioo is needed. A classification of 
industries is required, for example, for production, employment, 
and business statistics. This fact raises the question wbether 
all industry classifications should not be uniform, so that the 
data collected for one use may be utilized for other purposes. 
If they were all uniform, data 00 employment classified by in-
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dustries, for example, would be oomparable with data on atti
dents, and their oomparisoo would yield valid attident rates 
for the different industries. But pending a general solution 
of this problem, the wisest method of classifying attidents is 
to oonfonn as closely as possible to the principle that the in
dustrial divisions should be based upon similarity of risks. 
Tbe organizatioo of attident statistics on a mwooal scale 
along industrial Iines would DOt ouIy permit of drawing these 
lines so that they would be significant from the point of view 
of admjojst.ering prevention work, but would make possible 
such sub-divisions as the character of the hazards called for; 
and in any case the data on exposure to risk, wben gathered 
for the same estabIisbments, would be comparable with those 
00 aa:idents. Aside from the statistics of aa:idents proper, 
other classes of data needed for use in prevention call for 
immediate deveIopmenL 

/" tire fiTst place, swveys 0/ IIozoTtIs IJ1Ill poitrls 0/ dlmgtS' 
by establislrmeJds tmd inthutries slwtlld be eru;OfITaged. Such 
surveys are definitely helpful in fumisbing exact information 
in regard to the existence of preventable hazards. This in
fonnatioo should be available by states, since certain types 
of hazards, for example, explosions in coal mines, require fer 
their prevention that the state provide legislative or other 
remedies. Supeys of this character should be !D8de, (a) by 
state inspectioo bnreaus which can compile reports made by 
their staffs, (b) by estabIisbments acting either independently 
or onder the guidance of an industrial association er of a 
resean:b organization (such as the Bureau of Labor Statistics), 
or (c) by insurance inspectolS whose reports can be tabulated 
to show the number of the principal kinds of hazards found in 
the establjshments they have surveyed. In any case, the data 
should, of course, be made available to the particular estat.: 
Iishmeots ooncemed. 

/ .. tire second place, statistics relatirag to tire ezterrl to .. hie .. 
fl/dlrods 0/ (lrever&lioll 1171: wed slrmtJd be developed. The 
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progress of prevention should be measured, not only in de
creasing rates of accidents but also in increasing application of 
successful methods. Data on the prevalence of preventive 
melhods should be developed through agencies concerned with 
the nation-wide spread of the safety movemenL For the most 
part, these means of prevention are not peculiar to particular 
industries. In each industry organizations concerned with the 
application, on a nation-wide scale, of statistics to accident 
prevention would be interested to know the extent to which 
methods applicable to their industry are in use. Variations 
in prevalence of such methods in different establishments, in 
different states, and in different localities would suggest points 
where intensive work is needed. But for these purposes the 
data must be obtained on a uniform basis so as to permit 
valid and significant comparisons. 

I" the third place, state aml Federal statistics 0/ sa/ely in
ipectiorts should be reorganized SII as til slunD whether tire. 
mspection services are ef/icierll aml sulfiderttly CtJmprelretosiue. 
Inspections are for the purpose of bringing about local and 
specific prevention. The data should show the local require
ments for prevention as revealed by inspections and also the 
results accomplished. The principal value of the figures is 
found in the light they throw UPOD whether the inspections 
in a given state or jurisdiction are eflicienL They are, there
fore, essentially state (or jurisdictional) statistics. 

Finally, statistical researches iItlo the more technical aml 
dif/ictllt problems should be mstihlted and carried Oft 1IIIIler 
direction capable 0/ insvring fJalll4ble and S0f4nd ctmelusions. 
These problems include Dot only those mentioned above, but 
also such questions as the effect upon accidents of fatigue, 
hours of labor, workiog conditions, inadequate lighting, and 
other factors. These researches should be entrusted to gov
ernmental agencies equipped with data, personnel, and appro
priations sufficient to handle research problems of this charac
ter. Such agencies should be selected not only with a view to 
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carrying out investigations in a scientific spirit but also with 
a view to their ability to comprehend the problems that call 
for solution, and to decide upon investigations which have the 
greatest promise of yielding results capable of useful appli. 
cation. 

II. Ar.u!vIATION 

The outstanding changes needed in statistics of alleviation 
are their re-orientation and development to make them throw 
light upon the adequacy of alleviative measures. This requires 
the creation of new statistics where necessaIY to cover point,s 
not now covered; the reorganization of existing data t9 place 
them in significant relationship to injuries and losses; and spe
cial statistical analyses to answer specific questions as to the 
adequacy of this or that feature of alleviation. In view of the 
wide diversities in quality and scope of existing statistics of 
alleviation in different jurisdictions, the program must neces
sarily be ~tated in general terms. 

New data, to be obtained only by special studies, are needed 
to expose the inadequacy of indemnification for injuries through 
employers' liability legislation, not only in the few states 
which still bave this system, but also in those fields in other 
states that are not yet covered by compensation laws, and 
in occupations and industries subject to Federal jurisdiction 
which are still outside the benefits of such legislation. These 
statistics, though difficult to obtain, would be of value because 
they would show the need for changing the type of remedy. A 
difficulty in their collection is that, in the absence of direct 
instructions on the subject from legislative bodies, existing gov
ernmental agencies appear reluctant to amass data that point 
SO clearly to the need for new laws for fear they may be 
criticized for seeking to influence legislation. As a conse-· 
quence, privately financed studies undertaken by organizations 
or by public spirited citizens are frequently relied upon for 
such data. But clearly the duty of furnishing light upon 
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the shortcomings of existing legislation as a method of allevia
tion helongs to the state or Federal government which is re
sponsible for the weal of its citizens. 

To disclose the inadequacies of compensation laws new or 
additional data are needed in regard to those accidents which, 
though occurring in industries covered by such laws, fall for 
one reason or another outside their scope. These should be 
analyzed according to their severity, according to industry, 
according to wage and other losses, and according to the 
provisions of law because of which they were not compensable. 
Tabulations showing the reasons why claims for compensation 
were denied are also useful. The cost of medical care and 
rehabilitation training provided at the expense of the injured 
should be covered in special tables. 

The existing data on benefits_ should he expanded, where 
necessary, to show the actual benefits of each kind granted 
for injuries of each type. Medical benefit tables should show 
the duration of the healing period for each kind of injury. 
The number of cases of infection and their duration by type 
of injury should be tabulated. Amounts of compensation re
ceived should be compared with wage losses in tables designed 
to show, on the one hand, the general adequacy or inadequacy 
of the benefits provided for in the law, and on the other, the 
effects of specific Iimitations_ Rehabilitation training should 
form the subject of tables compiled to show the relation be
tween the provision made and the need. Tables based on sur
veys of the economic condition of those who received training, 
made at an interval after its completion, would throw light 
upon its efficacy. 

Special tables should be developed to meet the special re
quirements of the situations found in each state, in order to 
show what changes in the existing law or in its administration 
are required to make the compensation provisions more ade
quately fulfil their purposes. 

Tables relating to the administration of the laws should 



A PROGRAM FOR ACCIDENT STATISTICS 131 

be mmplete for each state or jurisdiction upon at least three 
points: (I) the time required for adjudicating claims; (2) the 
promptness of payment; and (3) the correctness of awards. 
The first two should be routine tabulations. The latter can 
be covered by specia1 studies made from time to time and is 
needed particularly in jurisdictions where decisions on claims 
and the making of awards are not uoder the immediate juris
diction of a state body charged with the administration of the 
compensation law. 

In addition to these statistics for each state, specia1 statis
tical comparisons should be made of methods of administration 
and of policies in order tn aid in improving the operation of 
the laws. On many questions of policy the issues are substan
tially similar in all states. In a single adequate investigation 
a Federal agency muld collect the pertinent data and make 
them available, once for all, to all interested legislative and 
administrative bodies. In this category mme, for example, 
studies of the effect upon the frequency of accidents of grant
ing, in cases of temporary disability, benefits equal Dr nearly 
equal to wage losses; studies of the prevalence of accident 
neuroses uoder different methods of granting mmpensation; 
and studies of the crippled man in industry uoder different 
policies in regard to rehabilitation. In this field a state agency 
is frequently handicapped by lack of funds, and in any event 
such an agency is subject to special difficulties in making in
vestigations that extend beyond state lines. 

m. COSTS AND INSURANCE 

The three outstanding requirements for statistics in the field 
of costs and insurance are: (I) costs for purposes of deter
mining net premiums; (2) administration and overhead costs, 
which, together with those for determining net premiums, yield 
the information needed to determine gross premiums j and 
(3) data on the scope and methods of insurance. 
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Since the costs of benefits awarded under compensation 
laws vary from jurisdiction to jurisdiction according to the 
generosity of the benefits, the data must necessarily be organ
ized by states or jurisdictions. Information available for 
one will not necessarily be applicable to another. In other 
words, althougb premium rates have to be formulated without 
exact data, since they are applicable to the future while avail
able data relate to past experience, nevertheless, data for each 
state on the actual costs of accidents and on the compensation 
paid for injuries are requisite to accurate premium determina
tion. As previously developed, the data needed for this pur
pose-4ncluding the average and distributed costs of medical 
benefits and compensation for injuries of each ~ould 
be made available for each jurisdiction in such form and in 
such detail as will best meet the. requirements. 

Data on the costs of administration, not only of state com
pensation offices, but of state compensation insurance funds 
operating either under competitive or under monopolistic con
ditions, and of private mutual and stock insurance compa
nies, should be expanded, where not already developed, so as 
to be comprehensive. 

The statistics as to the scope and methods of insurance 
should be expanded in all jurisdictions so as to include: (I) 
the extent to which self-insurance is permitted; (2) losses 
to beneficiaries due to bankruptcy of insurance companies or 
of self-insurers; (3) the extent of insurance carried by differ
ent types of companies and by state funds; and (4) the 
prevalence of specific methods, such as the furnishing of in
spection and advice, used by these companies and funds. 
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CHAPTER VI 

PROBLEMS OF THE WORKERS' HEALTH 

The problems connected with the workers' health require 
illumination from three points of view. In the first place, the 
character and size of the problem of ill-health should be ascer
tained to determine the magnitude and direction of the ef
forts required for its solution. Secondly, the causes of disease 
and of physical defects should be analyzed with a view to 
developing specific measures and methods for protecting the 
health of workers. Thirdly, ways and means should be de
vised for alleviating losses, whether due to decreased incomes 
from inability to earn wages or to increased expenses for 
medical care, and for distributing them in such a way as to 
lessen their burden. 

I. THE EXTENT 0 .. ILL-IIEALTH 

The extent and consequences of ill-health among workers 
must be realized if there are to be focused upon the problem 
remedial measures adequate to cope with it effectively. Such 
knowledge can result only from a thorough-going survey of 
the morbidity and mortality of the industrial population. It 
is needed by industry, by workers, and by the public. Sick
ness interrupts production and this concerns industry; the 
places of the sick must be filled, either temporarily if an early 
return of the worker is expected, or permanently if extended 
disability or death results. It interrupts income and thus con
cerns the worker and his family. The loss of wages and the 
increased expenses for medical, surgical, and nursing care 
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caused by sickness produce a strain, more or less grave, de
pending upon the duration and outcome of the illness, upon 
the budget of the worker's family. This strain, when suffi
ciently serious, breaks down the family as a self-supporting 
unit and thus concerns the public, which must solve the re
sultiog problem of poverty and dependence. 

The forms of ill-health that concern the worker and his 
family include those which influence the worker's eJlicienct 
and enjoyment, as well as those which cause absence from 
work, disability, and premature death. They include all minor 
ailments and physical defects that are responsible for dimin
ished output even though such .aiIments or defects may not 
have given any evidence of their presence in pain and suf
fering. These types of ill-health are important also to indus
try and to the public because of the consequences that may 
follow from neglect, since in many cases apparently unim
portant symptoms develop into serious diseases. 

Sicknesses that cause absence from work form the major 
type of ill-health concerning which information is needed. 
The extent of such illness can be measured by the duration 
of the absence from work. Of special importance is informa
tion concerning cases of communicable diseases which lead to 
epidemics in shops, thus causing many to be absent. 

Of the diseases and sicknesses that cause absence from 
work, those are by far the most serious that lead to perma
nent incapacity or premature death. In these cases the losses 
caused by the interruption to income are the heaviest. They 
last for the longest period. In cases of permanent incapacity 
the expenses caused by sickness, if adequate care is provided, 
are likely to be unusually high. In such cases the family, in 
addition to providing a substitute for the lost income, bas the 
heavy responsibility of caring for and supporting the sick 
man. If death occurs, extra expenses for care cease, but the 
family is faced immediately with the problem of supporting 
itself. In either case industry must take steps to train an-
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other man to take the place of the worker lost. And in either 
case society loses the services of the trained worker. In fact, 
the consequences to indus~ and to society of permanent in
capacity are the same as those that follow in case of death. 

In other cases of sickness that cause absence from work the 
consequences that flow from loss of income and from extra 
expenses required are similar to those that follow disabling 
injuries, though as a rule, less serious. 

Knowledge both of disease and of its consequences draws 
attention to the need for prevention on the one hand and for 
alleviation on the other. From the point of view of control 
the immediate problem is to discover the best means and 
methods of preventing ill-health and, when it has not been 
prevented, of alleviating its physical and economic conse
quences. To these subjects, therefore, attention is directed. 

n. l'IIOTECTION 01' THE WORKERS' HEALTH 

The protection of the workers' health, to state the problem 
in its broadest aspect, requires not only knowledge of the 
nature of the hazards to be considered but also study of ways 
and means for safeguarding bealth and information to test the 
efficiency of adopted and proposed measures. 

Solution 0/ the fr/'oblem 0/ fr/'otecting the worherr health 
must be based upo .. htlOW/edge of the po"lIs where hC4lth is 
mmaced. It is at these points that measures must be applied 
to eliminate health hazards. What groups of 'ji'orkers are 
most subject to disease? To what types of disease are workers 
especially exposed? In wbat respects do they require special 
protection? Do existing infirmities or physical defects render 
them more subject to other ailments? What are the existing, 
physical characteristics of the working population that affect 
their resistance to disease or to bad environmental conditions? 

Not only must the personal liability of workers to sickness 
be recognized as part of the problem, but even more necessary 
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is a study of the types and seriousness of exposure to which 
workers in different industries and occupations are subjected. 
In what industries and occupations are health hazards greatest? 
The answer to this question shows where the greatest efforts 
are required if the health of industrial workers is to be ade
quately safeguarded. 

The analysis of causes and causative cOtUiitions is essential 
to an understanding of industrial health problems. Studies of 
the causation and frequency of sickness and premature death 
must be made to throw light upon the specific diseases and ail
ments that produce ill-health. Knowledge of the nature of the 
ailment is of course essential not only to its treatment but 
also to an understanding of how it is caused and of how it 
can be prevented. 

Study of causative conditions- that favor or produce ilI
health is also essential in any comprehensive program of health 
protection. The environmental conditions that surround the 
worker must be analyzed to discover those elements that are 
deleterious. Studies of the effects of inadequate ventilation, of 
too long hours of employment, of too prolonged standing at 
work, or of fatigue caused by the strain of work or by in
sufficient rest periods wonld throw light upon general factors 
in the causation of ill-health. Knowledge of the influence of 
these factors is necessary as a guide to the measures required 
to protect health. 

FurtheNnore, health protectm. ... industry reqrMu knowl
e4ge of the influence of occupation and occvpaJional processes 
upon health. Detailed analysis of the relationship between 
occupation and illness is a necessary step in discovering the 
points at which menaces to health originate, or toward which 
they are focused. Such analysis is preliminary to determining 
measures appropriate to prevent these effects, for wherever ill
health is found to be due to a specific occupational condition 
appropriate remedial measures must be applied to this condi
tion. The remedy must be adaoted to the responsible condi-
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tion or cause whkh should he understood to include not only 
specific disease, hut also the circumstances in which work is 
carried on, the materials used in the process, the amount and 
character of exertion required, the extent of exposure to dust 
and fumes, to the weather, or to excessive cold or heat, and 
similar occupational conditions that might affect health. 

Of special interest are the so-called occupational diseases, 
in the narrow sense of the term, over the causation of which 
the responsibility of the occupation is peculiarly close. As 
examples may be cited anthrax, the wool sorters' disease; lead 
poisoning, met with in all trades that have to do with lead; 
caisson disease, which affects those who work under high air 
pressure; "phossy jaw," associated with exposure to phos
phorus; carbon mcmoxide poisoning; poisoning due to contact 
with benzene or its derivatives; and necrosis of the jaw due 
to exposure to radium or mesothorium used in the manufacture 
of "radiolite" watch dials.' 

But the relatively greater ease of demonstrating the respon
sibility of industry and occupation over the health of employees 
in cases of these occupational diseases should not lead to neg
lect of occupational factors in the occurrence of other types 
of illness. The prevalence of pulmonary tuberculosis, for ex
ample, is greatly increased by occupational ccmditions that 
involve exposure to metallic or stone dusts. Respiratory 
diseases may be affected likewise by the conditions of employ
ment, such as exposure to heat or cold. A careful and thor
ough analysis of the statistics of sickness classified by occu
pations and by causes, with the influence of differences in 
age and sex distributions eliminated, is necessary to show the 
effects of occupational and industrial conditions upcm the 
prevalence of ill-health.' 

t For a comprehensive treatment of occupational poisoning, see Ham
ilton, Alice, MD., IndtlStrial Poistms in tM Uftited Statu. 

·See, for eumple, Robinson, D. E., and Wilson, J. G., Tuberculol& 
ClfItOfIg Industrial Woriers, Report of an investigation made in Cin
cinnati, with speclaI refemlte to predisposing ca .... , U. S. Public 
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The study oj specific causes oj sickness and oj the causative 
conditions which affect heolth shuultllead to systematic elimi
nation oj industri<d health hazards. Recognition and identi
fication of causes are merely the preliminary steps; their elimi
nation or modification is the ultimate goal. 

A program oC health protection must embody effective 
methods and measures Cor eliminating or modifying health 
hazards and their causes. The means to be employed must 
be determined by tecbnical experts working in co-operation 
with medically trained industrial hygienists. The variety of 
these means is as great as the variety of specific health hazards 
they are designed to meet. In general, however, they are of 
two types: those which completely eliminate the hazard by 
prohibiting the use of the dangerous processes or materials; 
and those which attempt, more or less successfully, to modify 
the conditions so as to minimize the danger to health. The 
former include both prohibitions imposed by law or regula
tion and bans adopted voluntarily by employers. The latter 
include not only technical devices and changeS in processes 
designed to modify the hazardous nature of operations but also 
measures of health protection designed to lessen the preva
lence of sickness among industrial workers. 

A.bandonment oj dangerOllS processes or materials may be 
required in the mteresl oj the workers' health. If the dan
gers of the process or material cannot be eliminated satisfac
torily by other measures abandonment may be necessary. As 
a familiar example may be cited the discontinuance of the 
use of white phosphorus in the manufacture of "strike-any
where" matches, accomplished in most countries by legal pro-

Health Bulletin No. 73. The occupation needed is the occupation of the 
worker at the time the disease was contracted. Not much sickness, even 
tuberculosis, is found in industrial establishments or among those at 
work. Furthermore, after a disease has been contracted the worker 
frequently leaves the ottupation that waa responsible and finds employ
ment in some "lighter" trade. 
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hibitioo but in the U oited States by means of a special tax 
levied by the Federal government in conjunction with the 
generous offer of the holder of the patents to permit other 
manufacturers to use the relatively safe sesquisulphide process.' 
As other examples may be mentioned the abandonment by the 
British government, on the disalvery of a satisfactory substi
tute, of the use of the dangerous tetracbloretbane as "dope" 
for varnishing airplane wings' and the prohibition in France 
(projected) and in Belgium of the use of lead in paints." 

The workers' health may be safeguarded by tec/mical meth
ods wlrich reduce hazards tfJ II mini......... In· this category are 
included such measures as hoods to take away dangerous 
gases, gas masks to protect men whose work requires exposure 
to deadly fumes, and methods and processes of manufacture 
which reduce such exposure to a minimum. Many improve
ments in methods of manufacturing and handling dangerous 
chemicals may be required to render their use as safe as pos
sible for the workers employed.' 

The program should include not only methods of protection 
against dangerous processes but also treatment of the sick and 
medical supervision over the health of employees. 

• Hamilton, Alice, M.D., l""""riaI Pois_ a. ," Ulliled StalU, pp. 
312-314-

• See ft1D8lks by Dr. Alice Hamilton in Public Heallb Bulletin No. 
IS8. p. 99. Also, "Dope Poisoning in the Making of Airplanel," 
Jlcmtldy Labor Review, Feb., 1918, VoL VI, pp. 389-316. 

·"In Frana: •.. in 1C)09, a law (which would have come into force 
in 1914 bad DOt the war intervened) was passed prohibiting the use 
of lead. iD paints.fJ Hamilton, Alice, M.D., IMus,rial Poisoru in. 'lM 
UHiled SloIU, pp. 197-198. A Belgian law passed Morcb 30, r9,6, 
effective six months after that date, prohibits the sale of white lead and 
olber pigments or colors containing white lead and lbeir use in paint
ing !be interior of buildings ...• United States Daily, June ,8, 19,6. 

• For a description of technical processes in relation to the workers' 
health in the white and red lead industry, for example, see Hamilton, 
Alice, M.D., ,rstIfIs,riaI PoistmS ift UN United S'.u, Chapter 12, pp. 
16.1-170. 
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Suitable treatment for tke sick is an essential element in any 
progr-Ior improving indu.strial health. Treatment adequate 
to and appropriate for particular diseases and defects must be 
made available to sick workers. Methods of treatment con
stitute a technical medical problem and will not be discussed 
here. In this connection the important point to note is the 
need for making medical knowledge available in practical 
forms to industrial workers by providing access to skilled 
medical attention which, otherwise, they might be unable to 
secure. 

Measures which provide medical assistance are important, 
as well as measures which provide funds to defray the ex
penses involved in adequate care. The latter will be dis
cussed in a subsequent section of this chapter; the former 
call for brief mention. . 

To protect tke health of indu.strial workers, an adequate 
staff 01 physicians trained in industrial and occupational health 
hazards is essential lor proper diagnosis and treatment. The 
training of such physicians must, of course, include special 
preparation for the diagnosis and treatment of disea!leS aris

. ing from occupations, together with such preparation in pub
lic health work as will fit them for supervising the health of 
workers under their charge. The problems of training, how
ever, cannot be considered here. The point to be emphasized 
is simply that adequately trained physicians must he available 
to rende~ the necessary medical and health services to indus
trial workers.' And the provision of such assistance through 
the generosity of the employer, or through the co-operation of 
employer and employee, or through trade union or other benefit 
funds or clinics constitutes an important part of an adequate 
health program. 

Among other valuable measures for the protection of the 
heal th of workers must he considered the industrial clinic, the 

'See remarks by Henderson, Yaodell, M.D., ill Public Health Bulletin 
No. 158, p. 97. 
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comprehensive health survey, the provision of instruction in 
hygiene and of recreational and" gymnasium facilities, and the 
giving of preventive treatment for incipient disease. 

The fndrustrial clinic is an importanJ aiJjunct of industry! 
in protecting the health of employees. It mobilizes the health 
protective resources of an establishment (or an industry) in 
a single organization under a medical director or industrial 
hygienist. Its cost is usually borne entirely by the establish
ment; but to the establishment accrues the benefit from in
creased efficiency of employees, from lessened absence on ac
count of sickness, and from improved morale of the entire 
working force. Upon such an organization can be placed the 
responsibility for planning and carrying out in all its details 
the establishment's campaign for health protection. 

The health StII"TIey of all employees furnishes the basic facts 
necessary for individual heaUh work. Because such surveys 
or examinations show where special treatment is needed, they 
must be ranked among the most valuable means for raising 
the level of health among workers. Individual health exami
nations repeated at intervals make it possible to avert serious 
ailments that can be prevented if detected early. By deter- " 
mining in specific instances the presence of disabilities that 
require change of occupation or lessened physical strain, such 
surveys or examinations make possible better adaptation of 
workers to their work and prolongation of their working lives. 
By presenting a picture of the health status and resources of 
workers in industry they furnish the basic data needed for ap
praising the value of other health measures. 

/nstrvcti<m in industrial hygiene is an essmtial element in 
the fJrotecti<m of the workers' health. This is especially true 
in those occupations and processes where workers are ex-" 
posed to specific dangers. For example, in occupations in
volving contact with lead, among other precautions' scrupu-

• Particularly precautions against breathing lead in dust form, which 
II now believed to be responsible for most CIISI!9 of lead poisoDing. 
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lollS cleanliness is necessary to prevent the absorption of lead 
poison by transfer from the hands to food or directly to the 
mouth. In general, educational work. designed to acquaint 
each worker with the health hazards to which he is exposed and 
with the measures he should take to guard himself against 
these dangers is an invaluable means of health protection. 

The provision 0/ ,ecreational and gymnasium lacilities tends 
to promote industrial health. These facilities give to em
ployees the opportunity, and suggest to them the advisability, 
of caring for their health through recreation and physical exer
cise. They add to precept the force of example. They add 
to instruction on health matters an invitation to participate in 
health-giving activities. They afford to industrial hygienists 
an opportunity to work. for the best physical development of 
the workers for whose health they are responsible. 

All these measrn-es contribute to that most imporlant means 
01 health ",otection, preventi"" ffeatment 01 incipient disease. 
Through health surveys the presence of incipient disease may 
be discovered. The inculcation of health principles through 
instruction and education helps bring to the worker a realiza
tion of the value of prompt action and the importance of early 
diagnosis of serious conditions. The industrial clinic is the 
organ through which instruction can be imparted, examjna
tions can be given, and, when a serious condition is recognized, 
adequate and appropriate treatment CaD be provided. 

Preventive treatment may arrest the progress of incipient 
disease and thus avert the serious consequences to which neg
lect inevitably leads. The homely adage, "An ounce of preven
tion is worth a pound of cure" finds its appropriate applica
tion here. The possibility of applying this treatment depends, 
of course, upon early diagnosis, upon the availability of means 
for treatment, including, for example, sanitarium care in case 
of tuberculosis, and upon willingness on the part of the patient 
to use the measures necessary for his cure. 

In addition to a comprehensive program of measures for pro-
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reeting the health of the industrial worker, there is need for 
evidence to show the value of such measures, to appraise spe
cific methods, and to throw light upon which of alternative 
policies is to be preferred. 

A.dequate tests 0/ methods and results _ be developed. 
The test of the prevention program as a whole must be found 
in the trend of sickoess and death rates and in changes in 
the prevalence of ill·health. This obviously requires an ade
quate analysis, based upon sound methods, of statistics of 
sickoess, of death, and of exposure. The effectiveness of the 
methods in use can be determined only by means of statistical 
analyses directed toward furnishing specific answers to ques
tions relating to the results of each method. Tests should be 
developed also to indicate the relative value of different meth
ods, since the object sought is to reach the goal of health by 
the most efficient method. Efficiency in relation to cost is like
wise a primary object of inquiry. 

Tests of efficiency should be applied both to technical 
medical methods and courses of treatment, and also, with due 
regard to costs, to the elements in the program of industrial 
hygiene-the periodical health examination, the provision of 
gymnasium facilities, the industrial· clinic, and preventive 
treatment. Each major policy should be subjected to adequate 
tests to determine its contribution to health protection. 

m. Au.EvrATION AND INsUllANCE 

The third group of problems concerning sickoess and ill
health has to do with alleviating the burden of wage losses 
and extra expenses that fall upon sick workers and their 
families and with distributing costs through insurance. 

A.Ueviatimt is most needed at the points where the _ •. 
and burdens o/losses Ole greatest. These points are shown, 
of course, by the duration of sickoess, its severity, and its 
consequences. Other things being equal, the longer the sick-
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ness the more serious are its consequences for the worker and 
his family, and the greater is the need for remedial measures. 
Comprehensive data on. the extent of losses and their conse
quences are needed to aid in determining where measures of 
alleviation should be applied. 

Tire lorms 01 alleviation include prO'llision lor medical an4 
nUl'sing care and hospital treatment where nece!sary, or lor 
de/raying their cost, and/or sick benefits to take the place of 
wages. In addition, where ill-health leads to premature death, 
funeral benefits to defray the extra expenses caused by death, 
and survivorship benefits to provide for the support of the 
workers' dependents should be considered as forms of allevia
tion for the consequences of ill-health. 

The most general, as well as tire most satisfactory, method 
of alleviation is health msurlRJ(;C. Manifestly, some form of 
relief is essential. Public or private charity tend to under
mine self-respect and the feeling of independence of the recip
ients. Furthermore, they are not usually made available un
til the applicants are in distress or extreme .poverty. The 
method of insurance furnishes relief promptly and provides 
for raising the funds required to defray its cost. This method 
combines alleviating the burden of economic losses with pro
vision for medical care and with distribution of the costs. 

The forms of health insurance are many. Included under 
this term for present purposes are: trade union sickness bene
fits, local sick funds, establishment funds, private casualty
company health insurance, group health insurance, and state 
health insurance. These are included irrespective of whether 
the workers who are the beneficiaries pay all the cost them
selves or whether the cost is defrayed in part by others. Un
der all these plans the beneficiary has a claim to benefits 
when he falls sick. 

Many questions of policy are raised with respect to health 
insurance in this broad sense. They include adequacy of 
benefits, comprehensiveness of scope, voluntary or compul-
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sory character, and the apportionment and transfer of 
costs. 

The quemon of IIIkqutlCy of benefits raises the issue whether 
the insurance system is fuljilling its purpose. Do the benefits 
received by sick workers prove adequate to meet medical ex
penses and take the place of wages? What proportion of 
wage losses do sick benefits equal? Is sufficient medical treat
ment provided to restore the. sick to health and efficiency as 
promptly as possible? 

In this connection should be considered the question as to 
wbat proportion benefits should bear to wage losses. If a 
worker receives from bis sick benefits as mucb income wben 
sick as he receives in wages when well, he may be tempted to 
place himself upon the payroll of the sick rather than upon 
that of the well. This tendency can be combatted by two 
methods: one is to reduce the proportion of benefits to wage 
losses so that the incentive to maw sick benefits is less power
ful; the other is to supervise closely claims for, and receipts 
of, sick benefits with a view to eliminating fraud and malinger
ing and to preventing those who are not really sick from 
claiming and receiving benefits.' 

Closely connected with the question of IIIkquate benefits is 
thot of IIIkquate scope of the insuI'ance system as a whole. 
A system with adequate benefi ts in individual cases may fail 
to reach all workers who' are in need of health insurance 
protection. Is the system sufficiently comprehensive in scope? 
The scope of each insurance fund depends in part upon its 
type. Trade union benefits are necessarily limited to trade 
union members; and not all unions have benefit features. 
Establishment funds are limited to the employees of the par-

• The organization of a system of control is a question of administra
tion j there should be competent medical review of all claims and medi
cal supervision over the drawing of benefits. Wherever such supervision 
can be supplemented by watchfulness of fellow workers interested in 
the fund the effectiveness of control is inc ..... d. 
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ticular establishments, and comparatively few have such funds. 
The extent of insurance through private casualty companies 
is limited both by its high cost and by the fact that the worker 
must take the initiative in securing and keeping up payments 
for such insurance. Even state health insurance provisions 
may be limited in scope to certain industries or to certain 
classes of employees and establishments. This variety of p0s

sible plans raises for consideration the question whether all 
workers are protected under some plan, or whether many are 
left entirely unprotected-in other words, of the adequacy 
of scope of the insurance system as a whole. 

The lack of comprehensiveness in scope of a system based 
upon different types of voluntary insurance raises the ques
tion: should health insurance be compulsory, and, if so, 
to what groups of workers and .to what industries should the 
compulsory plan be applied? A proposal for compulsory health 
insurance brings up the problems of how it is to be enforced 
and of how the sums required are to be collected, besides 
other important problems of administration.'· . 

Correct determination of the cost of health insurance is 
fundamental to its successful operation. The calculation of 
premiums and reserves to anticipate correctly the costs of 
benefits requires data in regard to the incidence of sickness, 
itS dlH'ation, and the amount of benefits. Mistakes in the cal· 
culation of premiums that result, for example, in rates too low 
to defray actual costs of operation may lead to bankruptcy of 
the funds, to failure to pay benefits to those who were expect
ing that their claims would be met, and to the discrediting of 
health insurance plans. Errors in the calculation of premiums 
that lead to too high rates, on the other hand, may discourage 

111 Though such problems should be mentioned for the sake of com~ 
pleteness of exposition, yet in a practical statistical program they have 
place only when a plan of compulsory health insurance has been intro
duced or when data are required for the discussion of concrete pro
posals. 
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those who might otherwise be induced to take out such in
surance. 

Costs of administration, also, are important items to be 
taken into account in fixing health insurance premiums. These 
costs, which include the cost of writing insurance, of collecting 
premiums, and of supervising claims for benefits, use up a 
considerable, and sometimes a large, proportion of the premium 
receipts. Their amounts should be accurately determined, he
cause the ratio of cost of administration to benefits paid in 
public, as compared with private, insurance plans is an im
portant point to be considered in deciding whether the state 
should provide compulsory health insurance. 

Another important issue to be decided is: how are the costs 
of insurance to be defrayed? This may be determined by the 
form of insurance protection (in the broadest sense) pro
vided, and by the type of administrative agency. Thus, a 
scheme of trade union benefits obviously draws all its funds 
from members of the union. Establishment funds are sup
ported largely, if not wholly, by employers, although some 
plans provide for contributions by workers. Private health 
insurance costs are paid for wholly by those who take out the 
insurance. State health insurance may include a contribution 
by the state for administrative purposes and may provide for 
an apportionment of the cost between employers and em
ployees. If the system of voluntary private insurance proves 
inadequate, is the interest of the state such as to justify its 
assuming part of the cost? Are the interests of the em
ployers such as to justify assessing part of the cost upon 
them? . Would such an assessment tend to promote measures 
of health protection? 

To de~ questions of policy rightly reqrMes the aid 01 
staJistics thot bear .. pon the issues. The adequacy or inade-· 
quacy of benefits under existing insurance protection plans is 
a question of fact upon which statistics, properly prepared, 
can throw a llood of light. The comprehensiveness of scope 
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of the insurance system as a whole 'can be determined only 
by comprehensive statistics. The point to be empbasiJed is 
that statistical data should be utilized to aid in the determina
tion of all issues upon which they furnish relevant informa
tion. Decisions should be taken in the light of facts rather 
than upon the basis of opinion unsupported by evidence. 

AdeqUllJe statistical tests of methods and policies, and 0/ 
. plans and agencies, should be available. Among the most im
portant statistical data are those which test the results of 
existing arrangements and systems. What proportion of losses 
do benefits equal? What proportion of the sick receive benefits 
of any kind? How successful are measures of alleviation Or 
treatment in restoring sick workers to health? 

Adequate tests are required also of costs and of methods of 
administration. Other things being equal, that administration 
is most successful in which administrative expenses are smallest 
as compared with the amounts expended for benefits and treat
ment. Obviously, to make such a test, detailed data on spe
cific items of cost must he available. Data to throw light 
upon methods of administration of health insurance and sick 
benefit plans should furnish answers to such questions as the 
following: Do sick workers receive benefits promptly? Do 
all those who are entitled to benefits actually receive them? 
Are the claims settled correctly in the majority of cases? In 
what proportion of cases are appeals necessary hefore the 
worker receives the benefits to which he is entitled? The 
answers to such questions will throw light upon the success 
of methods of administering health insurance. 



CHAPTER VII 

STATISTICS NEEDED IN RELATION TO THE 
WORKERS' HEALTH 

The review of the problems connected with the health of 
industrial workers contained in the preceding chapter leads 
directly to the development of the statistical requirements for 
their control. In other words, this chapter is designed to an
swer in as simple and definite a manner as possible the ques
tion: what statistics are required for the purposes already set 
forth? 

At the outset it should be noted that the data required to 
determine the size of the problem, the prevalence and incidence 
of sickness, which are useful in awakening public interest and 
in stimulating remedial action, are also needed in carrying 
out the actual program of health protection and of lightening 
and distributing the hurden of losses. The discussion of th~ 
statistics, therefore, will follow the divisions of proposed reme
dies, first, health protection, and secondly, alleviation for losses 
from sickness, and health insurance.' The data required for 
these purposes will serve adequately to define the size and 
extent of the problems themselves. 

Emphasis will be placed, as in the chapter on accident statis
tics, upon the more immediately practicable data. In the 
discussion attention will be paid not only to questions of 
statistical units and to techoical problems involved in collect-

s. The specific statistical requirements with regard to life insurance, 
survivorship insurance, pensions or annuities, though they fall in part 
within the field of alleviation for 10 .... sullered in consequence of ill
health of the bread-winner, will not be discussed in the preseot volume. 
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ing and interpreting the data, but also to classifications re
quired to make the statistics of the greatest practical use. 

I. FOR IiEALTH PROTECTION 

The first group of statistics to be considered are those which 
seem to locate and measure health hazards, to determine 
causes, to show the responsibility of occupation and industry 
for disease and death, and to test the results of preventive 
measures. These obviously show also the size of the problem 
as a whole and the points where preventive measures should 
be applied, and throw light upon the measures which can be 
employed most successfully in prevention. Six types of data 
are included: those required, (1) to measure physical defects, 
(2) to determine occupational morbidity, (3) to determine 
occupational mortality, (4) to locate and measure health 
hazards, (5) to aid in choosing methods and policies, and (6) 
to test results. 

I. To MEASUllE PBYSICAL DEFECl'S 

The data needed concerning physical defects should be based 
on records of physical examinations made by competent physi
cians in which all defects that impair the workers' health or 
efficiency are noted. If these data are to be useful for scien
tific purposes, care must be taken to have uniform standards of 
diagnosis and procedure followed by all physicians who partic
ipate in the examinations. For practical uses records of such 
examinations must include all defects that should be taken 
into account in assigning the worker to his work, that require 
remedial treatment, or that affect health or efficiency. From 
the tabulation and analysis of these records the prevalence of 
defects of each type among workers in each industry can be 
ascertained. 

The data should be classified by type of defect, because 
without knowledge of the character of the defects they are 
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valueless. They should be classified further by sex and age, 
partly in order to show the changes in their prevalence by sex 
and age, but principally for the reason that, since the inci
dence of many defects varies with these factors, such a classi
fication is essential if differences in incidence in different 
establishments and industries are to be correctly appraised. 
They should be analyzed, further, by occupation and industry 
in order to throw ligbt upon the relation between different 
kinds of work and the prevalence of defects. Such statistics 
should reveal, for example, to what extent persons with seri
ous physical impairment are at work in occupations in which 
their employment should be prohibited. The data may sug
gest a causal connection between certain occupations or indus
tries and physical defects. They may indicate also need for 
special studies to show the inlIuence of defects of specific types 
upon such points as absence from work, ability to keep jobs, 
and the kind of positions that can safely be held by persons 
with certain physical handicaps. 

Statistics of physical defects are needed to show the impor
tance of health services as a method of safeguarding the health 
of workers. They indicate points where definite measures are 
Tequired to remove defects or to improve health. WhereveI the 
beginnings of serious disease are discovered, they furnish the 
basis for preventive work. They form a starting point, there
fore, for the prolongation of useful life. 

:I. To DETEIUONS Occ\rltATlONAJ., MolUlIDl'l'! 

Records of sickness among workeIs in industry should form 
the basis for statistics of occupational morbidity. The case of 
illness sufficiently serious to cause absence from work should 
be taken as the unit for such compilations.' Evidence of such 

11 Dlness which is of so slight a degree that it does not lead to in
ability to work should not be classified as a case of sickness though it 
may form the subject of special studies of the relation of physical con
dition to emciency. 
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illness may be found in the absence itself (in conjunction with 
a physician's certificate of disability or other approved testi
mony), or in an approved claim for benefits on account of 
sickness. 

Statistics of occupational morbidity should be as nearly as 
feasible comprehensive in scope and in any event should be 
available for enough establishments, industries, and occupa
tions to form a representative sample of the health risks in 
industry. The data should be of routine character so as to 
show changes in sickness rates. 

Since adequate records of sickness, in practice, are likely to 
be kept only where special provision is made for the care of 
the sick or for some form of henefit, satisfaction of the need 
for adequate records is dependent in part upon recognition 
of the need for adequate treatment or other provision for sick
ness. Furthermore, limitations in the scope of medical services 
and benefits, both in regard to the number of workers covered 
and to the kinds of illnesses dealt with, are likely to impair the 
value of the data for any except the administrative needs of 
the agency which furnishes the benefits. 

In addition to statistics of sickness, data on "exposure" to 
the risk of sickness must be obtained in order to calculate sick
ness frequency rates on a sound basis. Particular attention 
must be paid to securing records for "exposure" that repre
sent the groups from which the cases of sickness come. In 
industrial sickness data, this material partakes of the nature 
of employment statistics for the establishments to which the 
sickness data relate.8 

• For comparison with sickness data, man~days rather thaD maD
hours of employment are required, since it would be impossible in most 
...... to separate the sickoe .... which commence during working hours 
from those which commence outside of working hours. Any attempt 
to make such a separation would be of doubtful validity, except in 
case of a specific occupational disease. Irrespective of the time of 
commencement, for eu.mple, a case of tuberculosis or respiratory disease 
may be of occupational origin. Its cause depends upon tho actual 
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The morbidity record should contain the dates of commence
ment and termination of sickness, its duration, the duration of 
absence from work,. the cause or disease, the sex and age of 
the worker, his industry and occupation, and, in addition, in
formation on the kind and character of medical services re
ceived-number of visits, surgical and nursing care, appliances 
and drugs required-and on the outcome, wbether death, per
manent disability, or recovery. 

Cases should be classified according to the nature and dura
tion of the illnesses in order to indicate their gravity and the 
kind of medical attention required. The data should be classi
fied further according to sex and age to show variations in 
prevalence of disease in different sex and age groups of the in
dustrial population. Information on the medical services re
ceived is important in connection with the extent and cost of 
medical expenses; while data on the outcome are important 
in determining both the extent of losses and the results of 
treatment. 

Perbaps the most important classifications to which the data 
both on sickoess and on exposure should be subjected are ac
cording to occupation and industry. Such classifications are 
necessary to show the influence of industry and occupation 
upon morbidity. The data should be classified also with re
gard to the cause of disease or the nature of the ailment, sioce 

conditions and emumstaDas surrounding the worker. On the other 
hand, in c:ases of uposure to sp<ciJic occupatioual bazard, as in proc
..... of lead manufacture, the buws of direct _", as distinguished 
from the 1IIllII-cIays of uposure, might bave signiliClUlCe • 

• The duration of absence from work may Dot correspond with the 
duration of disability ill cases where "absence from work" in a par_ 
ticular establishmeot may be _ted by cmdwge prior to the end 
of disability i the duration of the benefits may Dot conespond with the 
dwstion of disability in cases where special regulations as to waiting 
periods. muimum limitations on the Iengtb of time beoefits are paid, 
or muimum limits on the amount of benefits cut them off bef ... dis
ability bas terminated. 
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this is of great significance in connection with the responsi
bility of occupation and industry. And to secure a correct and 
significant result with respect to the incidence of sickness in 
different establishments, different' occupations, or different 
localities, the data must be classified also by sex and age in 
order to avoid fallacies due to the differences in the sex and age 
composition' of the particular groups of workers. 

Comprehensive and detailed statistics should be. compiled 
to show the prevalence of each "occupational disease," in the 
narrow sense of the term, as soon as it can be identified as 
occupational in character. New processes and new materials 
are constantly being introduced into industry and hence the 
number of specific diseases for which occupation is or may be 
directly responsible is constantly being augmented. Though 
statistics can be expected only for known and recognized ill· 
nesses, yet the data should be gathered on a plan that permits 
of ready adjustment to include cases of newly discovered 
diseases. 

The data on occupational diseases should be compiled sepa
rately from the more general data on sickness, because other
wise cases (often of quite minor numerical importance) of 
disease due directly to the occupation might be concealed in 
the mass of general data and would not be appreciated. Fur
thermore, in many states injuries from certain of these diseases 
are recognized as compensable under workmen's compensation 
laws, and hence the collection of statistical data on occupa
tional diseases is important in connection with the adequacy 
of these laws as well as with their administration. 

In addition to data in regard to specific occupational 
diseases, special studies are needed of diseases which are 
known to be particularly prevalent in certain occupations or 
industries. Among such diseases may be mentioned tubercu
losis, pneumonia, hJ:!lllchitis, and silicosis. These studies 
should seek a funer and more exhaustive analysis into the 
exact conditions that inlluence the prevalence of the par-
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ticular disease with a view to discovering the most appro-
priate methods of reducing its importance and severity. 

3. To D&TEItKINE OccuPA.TIONAL MOllTALIlY 

The relation between occupations and mortality can be 
shown only by compariog comprehensive data on the sex, age, 
cause of death, and occupation of persons who die within a 
given peJod with the sex, age, and occupational distribution 
of the population exposed to the risk of death. In order to 
form rates, information must be available both with respect 
to mortality and with respect to exposure to risk. The data 
on sex and age are needed to obtain conclusions free from the 
fallacies and erIors that might otherwise result from differ
ences in the sex and age composition of different occupation 
groups. 

The best methods of showing relative mortality in the dif
ferent occupations are those used in the English statistics of 
occupational mortality.· The actual (male) dea~ from 25 
to 65 years of age, or over 25 years, in each occupation are 
compared with the deaths expected from the particular 
age composition of the group at average rates for the entire 
(male) population of these ages; this comparison shows 
whether, and how much, the mortality in the particular oc
cupation falls short of or exceeds the general average." 

The principal difficulty, in practice, in compiling occupa
tional mortality statistics lies in the fact that the returns of 

• Supple .... ,., 10 III< S.vtnty-Fi/llt A .... ual R.pon of Ih. R.gislr",
General for En.gland and Wales, Par' IV, Mortality oj men in certam 
tlCcujHJticm.s ia the ,ears 1910, 19n, :1912, pp. i-viii. See also Sut/lle
... nl to the Sixty-Fifth Annual R.pol'l fl/ the R.gistrar-General, P .... 
II (Cd .• 6'9), pp. v-xviii . 

• An alternative method is to select a standard population of such 
size that at average rates 1,000 deaths will occur; the number of deaths 
that would have occurred in this group is then calculated at the rates 
(at each age) for each occupation. The result gives an index of Gceu ... 
pational mortality. 
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occupation and industry must be derived from two different 
sources. The data for deaths are taken from death certificates, 
the information being furnished to the undertaker for entry 
in the record by relatives of the deceased. The data for popu
lation are taken from the census of occupations, the informa
tion being gathered by census enumerators. The value of 
statistics of occupational mortality depends upon the com
parability of the data obtained from these two sources; for 
the deaths must be compared with the total number of persons 
at risk in each occupation. Even though the death rates or 
ratios for occupations with vague or general designations, such 
as laborer, are likely to be subject to wide margins of error, 
those for occupations which are designated by definite and 
clear terms should be substantially accurate and of valid 
significance. 

A difliculty in interpreting the results as due to occupational 
influences arises from the presence of selection. Occupations 
which require great pbysical strength are open only to men of 
good pbysique and the low mortality experienCed may result 
in part, therefore, from the selection of men in good health 
for the work. A classification of deaths by causes is belpful 
in throwing light upon the possible influence of selective 
factors. The statistics should be classified, therefore, by 
causes of death; and indexes should be worked up to show the 
relative mortality in the several occupations from each cause.' 

In addition to statistics of defects, sickness, and mortality, 
which throw light upon the prevalence of health hazards by 
showing their effects upon sickness and death rates, statistics 
should be collected, where practicable and where they can he 

• Cause-of-death classificatiODS have been standardiml throughout 
the United States where tho so-aIled "International list of ca .... of 
death" is in use. 
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ntilized, to show the prevalence of specific conditions that are 
known to involve health hazards. For example, since the 
manufacture of benzene and its derivatives, and processes 
which require their use, are recognized as involving risks to 
health, a public health-protecting agency needs to know how 
many establishments are engaged in the manufacture or use 
of this substance and how many employees are subject to its 
hazards. Data of this type are necessary to show the extent 
of risks to health which such processes involve. Though to 
measure the degree of risk connected with each process and 
to lind means of reducing it is, of course, of primary impor
tance, it is likewise essential to know the extent of the expo
sure and the number of places where measures should be 
taken to safeguard health. 

s. To Am iii CSOOSIHO Ihm ... AND POI.ICmS 

The foregoing data should furnish measurements of the 
problems of ill-health and should show the points where pre
ventive effort is needed. For further light upon the subject 
statistics of methods in use should be developed to cover the 
scope and value of existing health-protection activities. 

Comprehensive data OIl the scope of each principal method 
of protection should be available. Such data should cover at 
least the following subjects. 

The prevalence of health examinations in industry; the pro
portion of establishments in each industry which require initial 
or periodical examinations for their employees and the propor
tion of all employees in each industry employed in such estab
\isbments. 

The prevalence of establishment or industrial clinics as ad
juncts to factories or work places i the proportion of estab
lishments and of employees in each industry that have or enjoy 
such facilities. 

The extent to which preventive treatment is made available; 
the number and proportion of estab!ishmeuts in each industry 
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which provide facilities for treatment and the number and 
proportion of employees who enjoy such benefits. 

Data required to measure the success and efficiency of 
methods of health protection should be obtained through spe
cial studies and investigations. The value of such methods 
should be studied not only from the point of view of indus
trial enierprises but also from the point of view of their effect 
in decreasing sickness and in prolonging the lives of workers, 
as revealed in the general record of changes in sickness and 
mortality rates. -

The details needed will depend upon the nature of the 
• method investigated and are difficult to sp~fy in general 

terms. For example, statistics to indicate the value, from the 
point of' view of an enterprise, of installing and maintaining 
an industrial clinic or health department should include not 
only data on physical defects with a view to indicating de
creases in their prevalence but also data on recommendations 
made as a result of health examinations-prescriptions, recom
mendations for special consultations, for operations, and for 
changes of work-and data on their results. How many appli
cants for work whose health would not permit their safe em
ployment in particular occupations are eliminated through 
physical examinations? To what extent do the examinations 
point out remediable defects? How many of these defects are 
remedied? What relation does the cost of an industrial clinic 
or health department bear to the value of the results accom
plished? Statistics on these points are important not only 
because they show to the individual employer the value of the 
industrial clinic in his own establishment but also because they 
furnish evidence to justify the adoption elsewhere of these 
methods. 

6. To TEsT REsuLTS 

The data required to test results and to show the progress 
of prevention are for the most part, if not wholly, comprised 
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within those already described. For the purpose of testing 
progress the comparability of the data from year to year or 
from period to period is of prime importance. Without com
parability the figures are valueless for measuring changes. The 
statistics ·neeiled fot tests of progress include not only those 
relating to the preva1ence of physical defects, the incidence of 
disease, and the trend of occupational mortality, but also data 
showing increases in facilities for health protection, in the 
number of. industrial and establishment clinics, in the scope 
of health examinations, in provision for and use of recreation 
and gymnasium facilities, and in attention to preventive treat-
ment. III 

II. FOil ALLEvIATION AND lIEALTH INSURANCE 

The second group of statistics to be considered, those .re
quired to aid in alleviating and distributing burdens due to the 
iII-jlealth of workers, includes four different types of data: 
those needed, (I) to locate and measure losses, (2) to test 
measures and results, (3) to determine and distribute costs, 
and (4) to aid in determining methods and policies. 

I. To LOCATE AND MEAstru; LOSSES 

The statistics required to locate and measure losses from 
sickness and need for alleviation include the following data: 

I. Statistics on the basis of which wage losses suffered 
by different occupational and industrial groups in different 
states or areas can be estimated. The data required are in 
part the same as those needed to measure the prevalence and 
duration of disability caused by sickness. For each case of 
sickness the duration of disability (sufficient to cause absence 
from work) and the average daily or weekly earnings of the 
sick person should be available.· The product of the average 

• The information on wages should include data sufficient to fur ... 
IIisb a basis for determini118 for statistical pu_ tbe normal average 
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weekly earnings by the total number of weeks of disability 
gives the wage loss caused by sickness. Data should be avail
able to show not only the total wage losses for alI workers 
but also the classified amounts of wage losses suffered by in
dividual workers. 

An estimate of the wages lost on account of premature 
death involves greater difficulties. To estimate the time lost 
requires, first, estimates, based upon the judgment of physi
cians, of the possible saving in mortality through the appli
cation of medical knowledge. With the aid of these estimates 
the total time which could be added to working life by such 
application of medical knowledge could be calculated. Wage 
losses can then be estimated, for practical purposes, as in the 
case of sickness, by multiplying average wages by the esti
mated time lost. 

2. Statistics to show the losses caused by sickness in the 
form of cost of medical attention of alI kinds. Data on the 
total costs of alI kinds of medical, surgical, and nursing care, 
whether paid by employer, by employee, or· by the public, 
should be available for each case of sickness. The statistics 
should show the total costs and the classified amounts of costs 
for each type of case. 

As a measurement of the total losses, however, the cost of 
medical attention is unsatisfactory since it makes no allowance 
for cases in which no medical care was received or in which 
the care was inadequate. On the assumption that failure to 
receive adequate medical attention involves losses at least 
equivalent to the difference in cost between the care received 
and the care which would have been adequate, the total losses 
in such cases might be estimated on the basis of the cost of 
adequate care, or of the care given in the best plants. If 

weekly earnings. If the actual earnings during the week or month 
prior to the commencement of disability for one reason or another 
were abnormal, enough information should be obtained to show what 
the normal earnings we .. duriDg • significant period of time. 
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the medical service provided in certain plants is adequate, tIte 
data on costs in typical cases in such plants may be used as a 
basis for determining standard uni' costs. Multiplying these 
by the number of cases of each type will yield a figure for the 
cost of adequate medical services which will serve as a measure 
for the total losses of this type incurred because of sickness. 

•. To TlsT MEAslJllES AND REsuI.TS 

In testing measures and results the chief points to be con
sidered are the scope and adequacy of alleviation and the effi
ciency sbown in administ.ering the various types of sick benefit 
systems. 

Statistics needed to sbow the scope of each meth¢ of alle
viating the burden of losses include: 

I. The number of cases of sickness for which benefits, of 
any kind, were claimed and paid, and the number of cases 
for which no benefits were received. 

2. The number and proportion of workers who are pro
tected by each of the various methods-trade union benefits, 
establisbment funds, and health insurance-and the number 
and proportion of workers who are unprotected. 

Perhaps the most important question raised in regard to 
methods of alleviation relates to the adequacy of benefits. To 
test this statistics on the following points are required: 

I. The amounts received as benefits compared with wage 
losses. The comparison sbould sbow not only the proportion 
that the benefits form of wage losses in totals but also in 
individual cases classified by types. These sbould be sub
classified according to the type of benefit fund or health 
insurance plan so as to sbow the adequacy or inadequacy of 
alleviation provided under each method, and the value of each 
in meeting the problem. 

2. Medical benefits received compared with medical bene
fits required for adequate care, In addition to the data men-
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tioned previously (see p. 147), light upon this point can be 
'lliroWD by the following data: (a) statistics of the cost of care 
for which the worker is fllrced to provide would be valuable, 
though probably they are unobtainable; (b) data on the preva
lence of inadequate medical services would be significant, for 
example, statistics of cases where no medical attention of any 
kind was received, analyzed by the type of case; (c) studies 
of the work of industrial health departments by experts in 
appraising the value of such services would yield data on the 
adequacy of these establishment arrangements for health pro
tection; (d) studies of the duration of sickness of certain types, 
in conjunction with the amount and character of medical at
tention, would be valuable. 

3. Data by which the adequacy of alleviation can be 
judged objectively, such as statistics of the number of cases 
where destitution caused by sickness resulted in appeals for 
poor relief or charity, or where, though. benefits were received, 
they did not suffice to avert the need for special relief. 

Statistics to test the efficiency of administration of sick 
benefit measures should include at least the following: 

I. The average length of time elapsing between the com
mencement of sickness, or the filing of the claim for benefit, 
and the receipt of the award. This should answer the ques
tion whether the time required for deciding the merits of 
claims is excessive. 

2. Data relating to the control exercised over receipt of 
health benefits, the medical supervision over each case, the 
number of examinations made by physicians, the number and 
proportion of fraudulent claims, the number and proportion 
of cases of malingering, and the number and proportion of 
cases in which henefits are drawn after recovery. 

3. To DETERl<lNB AlID DIsnmm: COSTS 

The determination of costs and their distribution through 
premium rates require statistics of the incidence and duration 
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of sickness, the benefits for each type of case, and IOSts of. 
adm;n;stIation. To ascertain the net premium cost of sick
ness its incidence and duration should be determined, so fa.r 
as possible, for the pa.rticular group of insured persons. The 
presence of elements of selection in the different groups may 
vitally affect the incidence of sickness. The "moral hazard" 
is also a factor of which account must be taken. 

Because of the inlIuence of selection, of different "moral 
hazards," or of different bases for drawing benefits, it is diffi
cult to utilize the experience of a casualty insurance company 
to estimate the probable experience of an establishment fund 
or of a comprehensive bealth insurance scheme. Each group 
or fund is likely to be forced to rely to a large extent upon its 
own experience in calculating its premium rates or costs. 
Nevertheless, the compilation from comprehensive experience 
of a general sickness rate should provide a more satisfactory 
basis for determining the incidence and duration of sickness, 
and the costs of sickness benefits, than the limited experience 
of any single group alone could furnish. 

In addition to data for determining the net premium cost of 
health insurance, statistics on adm;n;st.rative expenses are re
quired. The elements in such expenses are the cost of obtain
ing business, the cost of medical supervision over claims, and 
the cost of health protection work, as well as the purely ad
ministrative items of paying claims and of ordinary overhead 
expenses. Data showing the total amounts of these costs 
and their amounts classified according to major elements 
should be available. 

4. To Am Dr DB'I'IaKIlIlRG MBmooa AND POLICIES 

All the statistics described in the preceding section are use
ful in choosing methods and policies. In particular, the data 
needed to test the working of the present system of allevia
tion and to show its shortcomings are of especial value because 
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they indicate where changes are necessary to increase the efIi
cieney or to improve the quality of measures of alleviation. 

Perhaps the most important question relating to the choice 
of methods and policies is that of state compulsory versus pri
vate voluntary insurance. Pertinent to this question are the 
data that show the adequacy or inadequacy of the existing 
system of private insurance of all kinds and the adequacy or 
inadequacy of sick henefits provided under this system. Of 
special value would be comparative studies of the relative effi
cieney of private as compared with state insurance in other 
countries. Data on costs, particularly on administrative ""
penses, are also necessary. In short, data' that throw light 
upon all the essential issues, whether relating to benefits or to 
costs, are appropriate for the decision of policies. Not only 
should data on the existing inadequaCies. be assembled, 'but 
also data on the effects of increasing the adequacy of benefits 
upon the "moral bazard"-malingering, simulation of sick
ness, and prolongation of cures. Not only should cost data 
cover the relative cost of adequate as compared with inade
quate benefits, but also the relative cost of private and state 
administration, and the possibilities of meeting the cost by 
assessments upon workers, employers, and the public. Data 
should be gathered also to 'Show the effects of these burdens 
upon the family budgets of workers, the competitive position 
of establishments and industries, and the public treasury. 

Finally, data should be available to throw light on the ef
fect of adequate benefits upon the welfare of the industrial 
population. To what extent will provision for sick benefits 
and medical care lessen the prevalence and incidence of sick
ness? Is this effect increased by levying a portion of the cost 
upon industry? Would industrial and establishment plans 
for adequate medical supervision and care of the health of 
employees be stimulated by compulsory health insurance, or 
are they sufficiently justified by the gains which accrue from 
cutting dowo absences, and improving efficiency as a result of 
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raising the level of health among employees? Further, data 
should be collected to show the effect of eliminating wage 
losses and medi<;al expenses on account of sickness as a cause 
of poverty and distress. A comparison of the numbers and 
proportions of cases seeking relief on account of sickness be
fore and after the introduction of a plan of adequate benefits 
for sickness would afford valuable evidence with regard to the 
effect of adequate health insurance upon the welfare of workers 
and their families. 



CHAPTER VIII 

APPRAISAL OF EXISTING STATISTICS RELAT
ING TO HEALTH PROTECTION AND TO 

HEALTH INSURANCE 

The task of appraising existing statistics in the fields of 
health protection and insurance appears the simpler because 
of their relatively limited development. Upon few, if any, 
subjects comprised within the scope of the "'present discussion 
are comprehensive statistics available for the United States. 
We have no data of comprehensive and routine character that 
define the risk of sickness to workers by occupations or indus
tries. Nevertheless, special studies or surveys. are available 
that constitute pioneer attempts to give a picture of the pby
sical condition of larger or smaller groups of the working 
population. Even though these studies and surveys are limited 
in scope, they must be carefully considered, not only because 
they contain the promise of future developments, but also 
because the experience in surmounting difliculties gained in the 
course of collecting and analyzing their data should prove of 
great value in drawing the outlines of a future program. As 
in the case of accident statistics, however, only published data 
are here considered. 

I. lIEALTH PKOTEcnoN 

Existing statistics relating to health protection will he dis
cussed under six heads, pbysical defects, sickness, occupational 
mortality, occupational health hazards, methods of health pro
tection, and tests of progress. 

168 
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I. PlIYSICAL DEFECTS 

In the field of physical defects, as distinguished from illness 
causing disability and absence from work, the available data 
belong to two groups: first, the results of physical examina
tions of workers; and second, data obtained in more or less 
general surveys or censuses that throw light upon the preva
lence of defects among the industrial or wage-earning popula
tion. 

Records of physical examinations of wage-earners form the 
basic material for statistics of the first group. The examina
tions are sometimes limited to workers employed in a particu
lar industrial establishment, and sometimes to workers belong
ing to a particular union or engaged in a particular occupa
tion or industry. 

Many large industrial concerns require physical examina
tions of workers on their entrance into employment or periodi
cally while employed.' Railroad companies, for example, 
have long required physical examinations of engineers and fire
men, who are placed in responsible positions. The records 
of such examinations constitute raw materials for valuable 
statistical analyses. Unfortunately, for the most part such 
analyses have not been made or, if made, have not been pub
lished. In some cases the records have not been properly kept; 
in others the examinations have not been standardized; and 
in still others the value of pUblication has not appeared to the 
companies sufficient to justify the expense. In certain cases, 
however, data based on these records have been utilized to 
throw Iigbt upon the prevalence of specific types of defects and 
upon the value of pbysical examinations of workers. Even 
though the procedures and standards of diagnosis may vary 

'See, for examples, Mock, Harry E., M.D., Indwtrial Msdicme aN 
Surg<ry, pp. 86·89. 



170 WORKERS' HEALTH AND SAFETY 

from pl:mt to plant, these data are valuable because they indi
cate at least a minimum prevalence of defects.' 

Records of physical examinations of workers employed in 
particular occupations or industries are available in some cases 
as a result of special investigations, and in others as a result 
of provision for naminations made by unions for their mem
bersbip. Studies of bakers, printers, and other groups far 
purposes of bealth protection have been made by the public 
health authorities, by unions, and by groups interested in s0-

cial welfare. In New York City certain locals of the Gar
ment Workers' Union and of the printers' union provide for 
physical examinations of all applicants for membersbip. This 
requirement grew out of the granting of sick. benefits to mem
bers, which led to a desire to exclude ''had risks" from ad
mission in order to exclude them irom being entitled to cIaim 
benefits from the fund on account of prolonged disability. 
But it represents also an effort on the part of the union to 
make available to its membersbip the advantages of health 
supervision. Studies of the results of these naminations are 
available in the case of the garment workers.' From time to 
time, also, special studies of the physical condition of workers 
in specific occupations have been pub1ished by the Public 
Health Service, by the Bureau of Labor Statistics, and by state 
organizations.' 

• For an enmpIe of !be ...wts of such a survey, see CIarlr. W. Irving, 
Jr., MD., "Heart Disease ill lDdusby,- B_ 11. _ _ S .... (iaJI 

Jf1fII'IIIll, July 6, 1923, VoL 187. pp. 21-23. 

'Schetoscbewsky, J. W, TIN Beall' 01 GIIIWftd W ......... Part I of 
Studies ill Vocatiooal Diseases, Public Health Bulletin No. 71, May, 
1915· 

• See Price, George M. "Occupational Diseases aDd !be Pbysical Ex
aminatiOJl of Workers," T_ioII.s of tbe Fdt .... th IDtmlatioaal 
Coagroso on Hygiene and Demography, Washington, 5<ptember '3-'8, 
1912, Vol m, Part n, pp. 1144-149. especially p. 845. 

Bulletins of the ,Buteau of Labor St2tistic:s, Series on Industrial Acd
deDts and Hroe.,.. 

See also Public Health Bunetills, Nos. 71 and 116. 
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Considered from the point of view of the requirements, 
however, the material based on physical examinations of 
workelS is decidedly fragmentary in character. Its scope is 
limited; only the larger and more progressive establishments 
keep such records, and but few unions require physical ex
anIinations for membership. Cnmparatively little even of the 
existing data has been utilized in statistical analysis or, if so 
utilized, has been made available. The analyses wbich have 
been published emphasize the general prevalence of defects 
rather than the aspects of the data that might throw light 
upon the effects of specific occupations. The existing data, in 
any case, are not comparable as between different esetablish
ments or different types of material, because the examination, 
diagnosis, procedure, and records are unstandardized.· 

Data belonging to the second gI0up, although less closely 
related to the problem under consideration, the prevalence of 
defects among workers in particular industries and occupa
tions, throw light upon the prevalence of defects among wage
earnelS in general. One type of study is exemplified in the 
analysis of records of physical examinations made by the Life 
Extension Institute, according to a standardized procedure, of 
policy holdelS in the Metropoli tan Life Insurance Company.' 

A second type is exemplified in censuses of disabling defects 
in a population. To this type belong the studies of the preva
lence of disabling defects and sickness made by the Metro
politan Life Insurance Cnmpany anIOng wage earners carry-

I Color blindness, for example, is a defect which can be tested easily in 
an examinatioD, and is ont which is of great importance in case of 
locomotive drivers. But a study which shows DO cases of color blind
ness in a group of workers may mean merely that the procedure of 
testing for this d<fect was DOt iIlcluded ill the particular uamiDatiOD>. 
that formed the basis of the report . 

• Hackett, 1. D., Beall" Mamtnl411Ce irI 'PNludry, pp. 28-29. 208-210; 
also, Dublin, Louis I., Fisk, F. L., and Kopi, E. W., uPbysical De
fects as Revealed by Periodical Health Examinations," The Americml 
JOfIJ"fIJJl 01 ,fie Medical Stint;a. October. Ig'$. VoL 170. pp. $76-$94-
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ing industrial life insurance and their families in certain 
cities.' These studies were not related to occupations or in
dustries .. 

Mention may be made also of the comprehensive survey of 
physical defects among men of draft ages. 2 I to 30 years in
clusive. contained in the records of the physical examinations 
of over two million men examined for army service in 1917 
and 1918.8 The men examined were practically all engaged 
in some occupation, and hence the records give a hroad sur
vey of defects among workers in this particular age group. 
The data were not related, however, to the occupations in 
which the men had been engaged. The defects observed were 
regarded solely from the viewpoint of their importance for 
army service. Furthermore, the absence of uniform specifica
tions and directions for the examinations and the fact that 
examinations were made by two different groups-by local 
boards, which operated without special rules and often with
out keeping adequate records, and by army physicians in the 
various camps, who had more rigorous standards-tend to 
impair the value of the results." 

In summary, existing data on the prevalence of physical 
defects in relation to occupation and industry are as yet far 

• The results of these studies are summarized in Hackett. J. D .• 
Heolth JiainteMftu in Indllslry, p. '3. 

• Love, Albert G., M.D., and Davenport, Charles B., Dejects Found 
in Drafted Men. U. S. Surgeon General's Office, 1920. 

• More comprehensive in plan, though more remote in time, less 
closely applicable to the occupied population, and much less sa~ 
factory in execution, were the genenl surveys of disabling sickness and 
physical defects taken in connection with the censuses of 1880 and 1890. 
The results were published for only certain states and localities and 
even for these were admitted 10 he incomplete. See Billing •• J obn 5 .• 
Re,on 011 1M Mortality •• d Vilal SI.tistics 0' lire U";led Stales as 
ReI ....... d al the T<1IIh Cemw (Jtme '. ,880). Part n, pp. ccavi to 
cccdx. U. S. Census Olfu:e; also Billings, Joba S .• M.D., Re,on o. 
Vila! and Social Slatistics ;" lire Uniletl SlaIe> al Iq ElnJeNtil C ....... 
,8go, Part I. pp. 474-480. U. S. Census OIIiee. 
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from comprehensive. The available data represent but tbe 
crude beginnings of an adequate statistical survey. They 
cover only scattered estabIisbments or scattered groups. They 
are meagre in detail and suffer from lack of standardizatioo In 
procedure and diagnosis. 

I. SICDI'ESS 

Two types of data on sickness are available, tbose tbat indi
cate tbe proportion of persons disabled by sickness at a given 
time and tbose tbat indicate tbe incidence of cases of sickness 
over a period-tbe sickness rate. In tbe second type of statis
tics tbe duration of disability is commonly obtained as weD 
as tbe rate of sickness. 

Tbe prevalence of disability caused by sickness is usually 
included in censuses of disabling defects and diseases, as de
scribed in tbe preceding section. Such censuses cover usually 
sickness among unemployed as well as among employed and 
in some cases among tbe families of wage-earners as well as 
among tbe wage~ers tbemselves. 

Surveys of tbis type, tbat indicate tbe prevalence of sickness 
at a given time, are available for a few limited areas only. 
Among tbem may be mentioned tbe surveys made by tbe 
Metropolitan Life Insurance Company of tbe wage-earning 
popnlation in selected cities.'· The investigations into tbe 
prevalence of sickness made by tbe Healtb Insurance Com
mission of Illinois also belong in tbis category." 

The resnlts of a single census of sickness will depend upon 
tbe time of year when it is made, but tbis diflicnIty is avoided 
in certain studies by repeated canvasses made at different 
seasons. This metbod is used, for example, in a study made 

»See above, Dote ,. p. 17~. 
U Burgess, Emest W., "A Study of Wage..eamiDg Families in Chi ... 

ago," Special Report I. Re,m 0/ ,he Hul'A itutl1'Gnu Cowsmis.rio" 01 
Ih. S,." of Illinois, M.y I, 1919, pp. I79·aI7. 
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by the Public Health Service of the incidence of disabling 
sickness in cotton-mill communities.12 

Such surveys have the merit of including all persons in the 
particular group, and avoid the criticism that sickness studies 
commonly relate to the well and lose sight of those who are 
chronically ill or permanently disabled. On the other hand, 
althoUgh the two last mentioned take into account various 
factors in the incidence of sickness, such surveys do not leniJ 
themselves, for the most part, to detailed analyses. 

For most purposes the rate or incidence of sickness is the 
most valuable index of health. Data of this second type fall 
into two groups, data collected directly to show the sickness 
rate and data which, though collected for some other purpose 
-usually for a record of sick benefit payments-indirectly in
dicate the prevalence of sickn~. 

In the first group are included analyses of records of ab
sences kept by establishments to show the incidence of sick
ness and its importance as a factor in causing lost time. In 
all such studies difficulties are found not only in defining 
absence, for example in cases of discharge or voluntary with
drawal of a person who is sick, but also in ascertaining the fact 
of sickness as the reason for absence when the employee does 
not report it on return to work or does not return to work 
at all. Furthermore, if the cause of sickness is not certified 
by a physician the data on causes are of little value. 

Comparatively little material of this type is available.1I 

UWiehl, Dorothy, and Sydenstrick.er, Edgar, "Disabling Sickness in 
Cotton Mill Communities of South Carolina in 1917, A Study of Sick
ness Prevalence and Absenteeism, as recorded. in repeated canvasses, in 
relation to seasonal variation, duration, sex, age, and family income," 
PtdJlic aeahA RetorU, Reprint Nc>. 929, 1U11O 13, 1924. Vol. 39, pp. 
1417-1443. 

"In this category might be placed, perbaps, the records of ab
sence on account of sickness of government employees kept by the 
various offices of the Federal government. The fact that application 
for sick leave witb pay is necessary to obtain the privilege tends to 
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Although all establishments keep a record of the hours and 
days worked by each employee for payroll purposes, few at
tempt to secure data relating to reasons for absence or, if they 
do secure such data, to analyze them for absences due to sick
ness." Perhaps this is due to the tendency for employers who 
are interested in the causes and prevalence of sickness to estab
lish sick benefit funds, the records of which-usually more 
complete in regard to these points-take the place of simiIar 
records kept directly by the employers themselves. 

The second group of data showing the rate or incidence of 
sickness includes data on sickness benefits which indirectly 
show its prevalence. Records relating to the frequency and 
duration of sickness are by-products of the administration 
of sick benefit funds of the different forms, including establish
ment, trade union, and local funds, and voluntary and compul
sory health insurance. 

Obviously, sickness data of this type are limited by the scope 
of the benefit fund system." Even within these limits, how
ever, the available statistical material is further restricted be
cause of the fact that most of the records are either not in 
shape to tabulate or are not utilized. Nevertheless, the Public 
Health Service has recently secured the co-operation of a num
ber of such funds and has made statistical analySes of the data 
contained in copies of their records. Summaries of the re
sults are published from time to time in Public Health Re
ports.'" 

make these retords more complete. On the other hand, ill. fact that 
the leave is granted lor oDly a limited period (usually 30 days) is likely 
to affect the results so far as duration is concerned. 

St In some cases the duration and the cause of absence are placed 
UPOD pUDched canis for purposes of tabulatioll and &Da!ysis. 

uSee below. pp. 176-7 . 
• "Sickness among Industrial Employees. n Pwbli& H~1I R~~, 

January 22. 1926, Volume 41, pp. 113-131. Also, tlFrequency of Dis
abling D1nesses among Industrial Employees, Incidence of nInesses from 
importaDt Causes LastiDg Longer than ODe Week among loopoo Per-
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Even less use has been m&de of the sickness records of 
workers' benefit associations than of those of industrial or 
plant benefit funds. As an example of the possibilities of such 
material mention should be made of a study by the U. S. 
Bureau of Labor Statistics of disability among over 40,000 

wage earners insured in the Workmen's Sick and Death Bene· 
fit Fund of the United States of America, in wbich disability 
rates were analyzed both by age and by occupation." 

Practically no use has been made of the sickness data from 
union benefit funds. In many, if not in most cases, these 
funds are operated by local unions. For the most part the 
records have never been analyzed statistically. Furthermore, 
in a considerable proportion of cases, changes in the form of 
records would doubtless be needed to make them useful in any 
general compilation of sickness data. 

Data from health insurance experience are available, of 
course, to the insurance companies, which utilize them in 
making and checking up their rates. 

In all these cases, however, where statistics are available 
the value of the data is limited by the character of the fund. 
The type of membership, the character of the experience, and 
the conditions for drawing benefits, all vary with the kind of 
fund. Umon benefit funds are limited to the members of 
umons, establishment funds to persons employed in the estab
lishments, and insurance company experience to persons willing 

sons in 1923, and a Summary of the Experience for 1920~1923,1J Public 
Health. Reporls, Oct. 31, 1924, Volume 39, pp. 2721-3730. See also 
Sydenstricker, Edgar, and Brundage, Dean K., "Industrial Establish .. 
ment Disability Records as a Source of Morbidity Statistics," Qvar .. 
terl, PublicatiOflS oj tM American Statistical Association, March, 1921, 
Vol. 17, pp. 584'598; and Brundage, Dean K., "Statistical Analysis of 
Sick Benefit Association Records," Proceedings of the National Safety 
Council, Thirteenth Annual Safety Congress, held at . . . Louisville, 
Kentucky, 1924. pp. 418-428. 

UEmmet, Boris, "Disability among Wage Earners." Mon,"ly Labor 
Re.w, November, 1919, Vol. IX, pp. 13""341. 
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and able to take out health insurance. All these groups are 
subject to special types of selection and, as a result, the data 
secured from one type of experience may not yield the same 
results as those secured from other types. So far as conditions 
governing .the granting of benefits are concerned, payment of 
benefits for the waiting period in cases where the duration of 
sickness exceeds a stated time is likely to be rellected in a 
larger proportion of cases which equal Or exceed this duration. 
The kind of supervision over the granting of claims and the 
drawing of benefits also has an influence over the frequency 
and duration of sickness as experienced by the fund!· 

Statistics based upon the records of compulsory health in
surance systems avoid these difficulties. For this reason, the 
sickness statistics of England and Germany, which are based 
upon experience under the comprehensive health insurance 
systems in force in these countries, are particularly valuable.'· 
But foreign data are not, of course, applicable to American 
industrial conditions. 

The general statistics of industrial morbidity for the United 
States, it should be said in summary, are in an early stage of 
development. Records of sickness relate principcl1y to groups 
covered by sick benefit provisions of some kind. When these 
records are analyzed for pUblication exposure is usually taken 
into account and morbidity rates are usually given; in many 
cases the data are analyzed by sex and age. With few ex
ceptions no classification is made by industries or occupa-

.. Other points are discusoed by Brundage, Dean K". "Statistical 
Analysis of Sick Benefit Association Records," Proceedings of the Na
tional Safety Council, Thirteenth Annual Safety Congress, 1924, pp. 
418-428. See also reference to Rusher in Note 19. 

·See Rusher, Edward A' I "The Statistics of Industrial Morbidity in 
Great Britain," Journal 01 ,he Royal Statistical Society, January, 1922, . 

VoL LXXXV, pp. 27-71, especially pp. 60-71. See also the special 
analysis of the sickness data of the Leipzig sick fund, Krtmkhehs- un4 
Sterbli<hk,itwerhiiltlJi.s,. ;" Ii .. Orl,krank.nk.,,, I;;' Leip';g _ Um
gegend. 
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tions, though in some cases all the members of the groups 
for which figures are given are employed in particular indus
tries or occupations. For the most part, the available data are 
not sufficiently large in- volume to permit of such analysis.'· 
The difficulties in the way of amassing original records of a 
satisfactory character are great, aod the primary aoalyses by 
cause, sex, and age must be carried out in detail. Hence, an 
exceptionally large volume of data is required if sound con
clusions are to be derived from a further analysis by occu
pation and industry. The meagre data available, therefore, are 
of very limited scope and value. 

Of an essentially different character are the data on specific 
"occupational diseases," using the term in the narrow sense, 
which are derived from cases reported, from claims for com
pensation presented, and from awards made under provisions 

• Other sources of information in regard to the prevalence of sick .. 
ness are of limited usefulne$. Repo.rts of contagious diseases to health 
officers in towns and cities are imperfect in execution and limited in 
application. For the most part the occupational diseases, so called (es .. 
cept anthrax), are not notifiable. 

Hospital records are of little value in determining the prevalence of 
sickness because it is practically impossible to ascertain the number of 
persons exposed to risk with which to compare the cases of disease. 
They are chiefly useful in studies to determine the value of methods of 
treatment. 

Records of general industrial disease clinics (as distinguished from 
establishment clinics), like those of hospitals, are of little value in 
measuring the incidence of sickness among workers in industry. They 
are especially useful in the study of specific occupational diseases. 

Records kept by individual physiqans are practically useless for 
general statistical purposes Dot only because exposure cannot be ascer
tained, but also because they are dependent upon the individual pby
sician for analysis and publication. The retords kept by one physician 
are Dot readily amenable to (:ombinatioD with tbose kept by othen 
because of differences in methods and standards of diagnosis .mong 
physicians, and even those of a single physician are likely to be af
fected by changes in methods which are constantly taking place. The 
usefulness of physicians' records is greatest In connection with mODO
grapbs on specific dise .... and modes of t .... tment. 



STATISTICS RELATING TO HEALTH PROTECTION 119 

of workmen's compensation laws. In practice the records on 
this subject are limited to the states (10 in number) " in 
wbich occupational diseases are covered by provisions of the 
compensation law and in which reports of such diseases are 
required. Only seven of these states publish even the most 
meagre data on occupational diseases, and their reports cover 
in most cases only specified lists of illnesses. Furthermore, 
the figures relate to cases of sickness only; corresponding data 
on exposure are available only in so far as they are available 
for accidents also. The data available must be characterized, 
therefore, as fragmentary. 

Another type of statistical study that throws light upon the 
relation between occupational conditions and health is based 
upon intensive analysis of the causative factors concerned in 
specific diseases, such as tuberculosis, anthrax, lead poison
ing, and tetraethyl lead. A number of studies of this type 
have been published by the Public Health Service and the 
Bureau of Labor Statistics." 

a Territories and dependencies are here omitted in the list of "States." 
See Andrews, John Do, "Occupational Disease Compensation," Pro
ceedings of the Eleventh Annual Convention of the Association of 
Governmental Labor Officials of the United States aDd Canada, held at 
Chicago, May 19~23, 1924, U. S. Bureau of Labor Statistics, Bulletin 
No. 389 (1925), pp. 42.46 • 

• Among these may be cited: Robinson, D. E., and Wilson, J. G., 
Tub.rculosis among Industrial W.'k ..... Public Health Bulletin No, 13. 
19[6. 

Proeeedings of a Conference to Determine whether or Dot there is • 
Public Health Question in the Manufacture, Distribution. <lr U.. of 
Tetraetbyl L .. d Gasoline, Public Health Bulletin No. Isil. August. 1925. 

Hamilton, Alice, M.D., "Dope Poisoning in the Making of Air
planes," Monthly Labor Revil1ll, February, 1918, Vol. VI, pp. 180-316. 

Hayhurst. Emery R.. "Why Industrial H~th Is a Tuberculosis Prob
lem." National Tubertuiosis Association, T, ....... 1ioIu of Twenty-lim 
Annual Meeting, 1915, pp. 434-441. 

Andre .... John B .• AnlMIJ.S ... GIl Oecu,..1ioruJl Du ...... U. S. Bureau 
of Labor Statistics, Bulletin No. :161, July, 19:10. 

See also other bulletins of the seri... "Industrial Accidents aDd 
Hygiene." issued by !be U. S. Bureau of Labor Statisti<s. 
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3. OccuPATIONAL MORTALITY 

The only significant. data on occupational mortality of a 
general character for the United States are statistics for .1890 
for the Death Registration Area, in which deaths (of males) 
were compared to exposure for broad occupation groups as 
well as for certain specific occupations, due attention being 
paid to differences in lige composition." However, some 
doubt may attach to the exact comparability of the occupa
tional returns of the population with those of deceased persons. 

For general comparison between the mortality rates in dif
ferent occupations for later dates the only recourse is to for
eign statistics, in particular to the excellent English occupa
tional mortality data." The applicability of this material in 
its entirety to occupational conditions in this country is, how
ever, open to question. 

In addition to this material of a general character, special 
stl\dies of mortality in particular occupations have been made, 
for example, for engineers and firemen, and for pbysicians." 

-Billings, John 5., M.D., Re/lOri ." Vital and Social Statistics ;,. 
the United States at the Ek'IJe,dh Census, Z890, Part I, pp. 6I~I94. 
In the same report the analysis of "proportionate mortalities,,' by 
causes, for states outside the registration area was of DO significant value. 

·See references given in Dote ~, p. 171 . 
• See Emerson, HaveD, M.D., "Death Rates of Male White Physicians 

in the United States, by Age and Cause/' American JotmJDl 0/ Public 
Health, November, 1926, pp. 1088--1093. 

"Longevity of Locomotive Engineers, 19I::1 and 1922," Statistic4l 
BuUetin, Metropolitan Life Insurance Co., December, 1923, Vol. IV, 
No. 12, pp. 5-7. 

Mention should be made also of an analysis of the occupational morM 

tality experience of the Metropolitan Life Insurance Company Indus· 
trial DepartmeDt by co..... of death; unfortunately no corresponding 
data OD exposure were available. See Dublin, Louis I., Cawu 0/ 
Deal"" by 0""/101; ... , U. S. Bureau of Labor Statistics, BulletiJI No. 
207, and "Occupational Mortality Experience of 94,269 Industrial WOrkM 
ers, Metropolitan Life Insurance Company, IOUMI3," American J~ 
oj P,,/>Oir .'Iealth, July, 1016, Vol. VI, pp. 663-670. 
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4. OrouPAnoNAL HEALm HAZARDs 

Few statistical surveys have been made of the extent of oc
cupational health hazards. Such surveys are sometimes based 
upon the numbeI and chaIacter of hazards, sometimes upon 
the number of estabIishments, and sometimes upon the num
ber of workers affected. Probably the most comprehensive 
survey of this type is that made by Doctor Hayhurst covering 
industrial health hazards in Ohio." 

s. METHODS OJ! HEALm I'RoTEcrroN 

No comprehensive statistics are available to show the extent 
to which industry has adopted specific methods of health 
protection, such as the industrial clinic, the staff physician, 
or the routine health examination of all employees. Pioneer 
studies of selected plants throw ligbt, however, upon these 
points. Among sucb studies should be mentioned a survey of 
ISS establishments in the Eastern and Middle Western states 
made by the Public Health Service in 1918," studies of the 
National Industrial Conferenoe Board," and state surveys in 
Pennsylvania and Wisconsin .. " 

• Hayhum, E. R., AS"",., Dllnduslrial H.allh-HlJ3Mds DIIIl Oc.,... 
~itmal Diseases in Ollio, February, 1915:, passim, especially pp. II)' 
and If. 

S .. also Lauck, W. Jett, and Sydeostricker, Edgar, CondilioM ., 
Lab ... ;" AIJI<ricmo Ind ... lriel, A S __ Iu", '" lhe R .... '" ., Roc .... 
rnwstigations, pp. 324·3:25. 

Warren, B. S., and Sydenstricker, Edgar, Health.lnnwG1Ictl: 1" ReltJ. 
lion to tIN Public Health, Public Health Bulletin No. 76, pp. 8-14. 

"Selby, C. D., Studiu DI the M.dical and Surgical Car •• llnd ... trial 
Workers, Public Health BuUetin No. 99, 1919~ p. S. 

• H.alth S...wc • .. IndwlP'l/, National Industrial Conference BoaM •. 
Researth Report No. 34. Jan., 1921. 

Rector, Frank L., "Physical Examinations in Industry," Aloftdl,. 
Labor Reww, April, 1926, Vol. 22, pp. 770-771. 

• Bvllet;" of In/OJ'1ft4IioJI. Industrial Board, Department of Labor 
and Industry, Pennsylvania, Man:h, 19'3, pp. '-3. 
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Statistics in regard to the value of these methods are like
wise meagre. For the most part, references to this question 
call attention to data that bear upon the profitableness of spe
cific measures.'· For example, data on the proportion of ap
plicants for employment who were rejected on account of de
fects discovered by physical examinations are used to show 
the saving in labor turn-over for which these examinations are 
responsible. Statistics of defects ascertained and remedied 
through industrial health protection work are useful in indicat
ing improvements in health resulting from the introduction of 
such work. Systematic studies of this type, however, are not 
available. 

6. TEsrs or PROCIESS 

Knowledge of the progress of Sickness prevention and health 
protection suffers from the almost complete absence of all 
fundamental data necessary for measuring changes. In view 
of the lack of statistics to show the prevalence. of sickness in 
given occupations at a given time, there is as yet no direct 
evidence for determining whether its prevalence is increasing 
or decreasing. But even if adequate data were available, the 
difficulties in the way of insuring comparability would have to 
be surmounted before valuable and sound conclusions could 
be drawn. From another point of view, statistics to show the 
spread of measures for the protection of employees, for ex
ample, and the spread of industrial clinics, of plant medical 
services, and of health supervision over employees, would offer 
an alternative method of testing the progress of prevention 
work; but even these are as yet too meagre to afford a salis-

Labor Statistics~ Industrial Commission of Wisconsin, November, 
1924, Vol. II, No. II . 

., See, for example, Mock, Harry E., M.D., lrcdtlStrial JledidIN tm4 
Surgery, pp. 79-80. 

Rector, Frank L., "Physical Examinations in Industry," J/o,dllly 
Labor Review, April, 1926, Vol. 22, pp. 766-771. 
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factory basis for comparison. In any case they would not 
take the place of comparative data on sickness prevalence. 

II. ALLEVIATION AND INSUlIANCE 

In the absence of comprehensive data on the Incidence of 
sickness and its duration, the lack of information on the extent 
and importance of wage losses sustained and of medical ex
penses entailed because of sickness is not surprising. Avail
able data to show the need for alleviation are fragmentary 
and based upon the experience of relatively small groups. 
They rest largely upon the sickness records of benefit funds. 
In addition to this source of information, a few studies of 
wage losses due to sickness in small samples of population 
have been made, such as that for the Dlinois Health Com
mission.11 

Statistics of the extent to which sick henefits are available 
are meagre. No comprehensive survey has been made of 
workers' benefit funds since the publication, in 1908, of the 
Twenty-third Annual Report of the Commissioner of Labor 
on Workmen's Insurance and Benefit Funds in the United 
States. From all data available in 1913, Dr. Rubinow at
tempted an estimate of the number of -workers covered by all 
kinds of sick benefit provisions." Studies of the scope of 
union benefits have recently been undertaken by the Ameri
ean Federation of Labor." 

a Burgess, Ernest W., CIA Study of Wage Earning Families in Chi .. 
cago," Special Report I, Rep"" 01 ,'" Health Itl$'Ul'6IKt CommissioPJ "" 
tile State flf IUiMis, May I, 1919, pp. 303-303. See also,- Report oj 
the Health Insurance Commission. 01 Pef'IASylvania, January, 1919, pp. 
4-6, 87-138• 

It Rubinow, L M" Social IfllUl'ant:e, with Special RtJtrersa '0 Ameri. 
"'" Coftdili01lS, pp .• 81-'98, especially pp. '9'-'93. 

"See Perkins, George W., and Woll, Matthew, Trade Union Benefits, . 
American Federation of Labor, 1925. The membership of the unions 
which give benefits may be estimated from figures of voting strength 
given io the reports of the conventions of the American Federation of 
Labor. 
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Statistics to test the adequacy of alleviation ale mostly 
wanting. ApaI! from the fact, already ~;uggested, that no com
prehensive survey is available to show the scope of aM forms 
of sickness benefits or even of each form, few data ale at hand 
to show how adequate ale the benefits afforded in individual 
cases-for e}8IDple, to show what proportion benefits form of 
the total wage losses and medical expenses. A study made 
.for the TIlinois Health Commission gave information on thIs 
point for small samples of wage-:earning families in Chicago." 
Since in this country benefits ale bot usually measured in 
terms of wages but as "lIat" rates,'! which VaIy largely in 
amount from fund to fund, suell data ale necessary to appraise 
the adequacy of the available provisions for sick benefits. 

Finally, relatively little material is available in regald to 
sickness as a cause of poverty, o{ dependency in old age, or of 
applications for relief or charity. Data on these points ale 
to be found, for example, in the reports of special commis
sions appointed to study health insurance or old age de
pendency." 

. Statistics for use in calculating costs of health benefits in
volve, in addition to the figures already discussed relative to 
the prevalence and duration of sickness .and to the amount of 
benefits, data to indicate the effects of special limitations or' 
provisions for drawing benefits, data on "moral hazard," and 
data on cost of administration. In appraising the available 
statistics on these points it should be remembered that rigor
ous exactness is not vital, since for practical purposes allow
ance for errors may be made by increasing the amount of 

H Burgess, Ernest W., CIA Study of Wage-Earning Families in Chi
cago," Special Report, pp. 304-305. See also, Retorl. oj the Heal,. 
InsurtJJnco C....".;m",. ()f PexMJllvrmia, January, 1919, pp. 147-158 . 

• Health, Health Insfl1"ance. Old .Age Pensions, Report. RecofllfflendtJ
tiom. Dissenting O;inions. by the Ohio Health and Old Age Insurance 
Commission, February, 1919, p. 2. See also, RtfHJrl 0/ ,lie Mas,fQ
chusetl$ Commarsion on Old Age Pensions, A.nnuit~s. and I1JSUl'allce, 
January, 1910 (House Document No. 1400), pp. 39, 40, 55, 74-
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''loading'' in determining premium rates or cost of sickness 
benefits. • • 

The effects of spe~al limitations or provisions for drawing 
: benefits can be ascertained only by analysis of the experience 
of funds which operate under special limitations or provisions 

'in comparison with the experience of funds which operate 
without these conditio~ Practically no data of i:hls type are 
available. 

Data on the elements and extent of "mqral bazard" are 
extremely difficult to obtaln. Even on such points as the num
ber and proportion of cases of malingering, of fraudulent 
claims, or of delayed recovery .. as well as on the purposeful 
production of sickness iII order to .draw sick benefits, practi
cally no statistics are at present available in this country. 
Since these points represent problems of administration of 
sick benefit provisions rather than problems of sickness itself, 
statistics relating to them are chiefly significant in connection 
with administering existing sick benefit provisions or health 
insurance. 

Data on costs of administration are likewise a by-product 
of the operation of sick benefit provisions. Analysis of the 
"loading" factor for 4ealth insurance premiums and data on 
!!he ratios between premiums collected and benefits paid throw 
light upon these administrative costs.-

Allowances made to cover all such special conditions applica
ble to particular groups may be checked by means of statistics 
based upon the actual experience of these groups. Data of this 
type on general costs are higbly important to each fund or in
surance company and each fund usually compiles such data for 
its own use. The experience of each fund covers, in a summary 
way, the combined result of aU the factors in cost-moral 
hazard, special limitations and provisions for drawing benefits, 
and cost of administration-that affect the particular fund • 

• See Rubinow, I. M., SocD 1 ......... , wi s,... R.I_ I. 
A_ C~imu, pp. 094-096. 
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The principal conclusion to be drawn from this review of 
the existing data on sickness among industrial workers and its 
alleviation is that the entire body of comprehensive statistics 
of health is yet to be constructed. . 



CHAPTER IX 

A PROGRAM FOR HEALTH STATISTICS 

The preceding chapters set forth a contrast between the 
statistical data needed to solve the problems connected with 
the protection of the workers' health and the alleviation of 
losses caused by sickness, and the actual data available. The 
present chapter is devoted to discussion of a practicable pro
gram by which existing statistics on these subjects can be sup
plemented, reorganized, and developed more nearly to meet 
the requirements. 

Recommendations are limited to data which should be made 
available by governmental statistical agencies. The govern
ment has peculiar responsibility over questions of health, and 
only the government can dispose of sufficient resources to 
handle these questions, adequately. This does not imply that 
private agencies have no responsibilities or that they should 
perform no functions in this program. Their responsibility 
for collecting and providing basic statistical materials is funda
mental and cannot be shouldered by any other organizations. 
But in developing the statistical superstructure of compilation, 
tabulation, and analysis, governmental agencies can make 
the more important contribution. The responsibility of the 
government extends both to filling in gaps in the available 
data and also to collecting and tabulating all the statistical in
formation required. 

The program is divided into two parts, that relating to 
statistics needed for use in health protection and that relating 
to statistics needed for use in the alleviation of losses caused 
by sickness. 
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I. HEALTH PROTECTION IN RELATION TO INDUSTIlY AND 
OCCUPATION 

Cl)1lJprehensive data on occupational mortality should be 
tabulated j'l)1IJ Jke 'Vital records of the potulation. Statistics 
for showing comprehensively the relation hetween occupation 
and health (as shown in the death rate) are among the most 
immediately practicable lines of development. The basic rec
ords are already available in the vital statistics of the death 
registration area and in the census of occupations. To make 
these materials available for use requires, in the first place, 
the adoption of methods for e1iminating, so far as possible, 
the sources of error, particularly in regard to occupations, in 
the origioal data. Statements a& to occupation and industry 
should be entered in the same form on death certificates as 
on the records of the census enumerators. Special attention 
should be given to the possibilities of minimizing errors by 
means of the occupational classification of the data from the 
two sources. Secondly, to make the materials indicate sig
nificant relationships, the data must he tabulated comprehen
sively, that is, on a scale sufficiently great to insure a reason
able body of data when the analysis is carried to sex, age, 
particular occupations, and causes of death. 

These tabulations should be restricted to the two or three 
years immediately before and after the date of the population 
and occupation census; and the period chosen for the mor
tality data, if possible, should be such that the date of the 
census will fall at its midpoint. The methods of analysis 
used in the English statistics of occupational mortality are 
sound and appropriate.' 

In the analysis special attention should be given to the in
terpretation of results not only with due regard to the possi
bilities of error in the fundamental data, but also with regard 

• See note s. Chap. VII, p. 15'. 
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to elements of selection, to the nature of occupations, and to 
the causes of death. 

The comprehensive character of the data needed, the fact 
that both statistics of deaths and statistics of exposure are al
ready obtained and analyzed by a Federal agency, and the ex
tensive character" of the research involved all !!,uggest the de
sirability of analysis by a Federal rather than by a state 
agency. 

Statistics 0/ tlu: incidence 0/ siclmus in relati<m to industry 
aml OCctlpati<m slwuld be e%lmded oltmg tlte lines olready 
_ked out. In general, the development of adequate sickness 
records depends upon and follows the grant of sick benefits. 
But sick benefit systems already extend much farther than 
the development and utilization of their records. An adequate 
record system and statistical analysis should be bmlt up to 
cover all grants of benefits. The development of this source 
of data offers great possibilities for significant statistics of 
sidness. 

The need for a Jarge mass of data, for careful selection and 
supervision of the originaI materials, and for analysis by sex, 
age, occupation, and causes suggests the need for a central 
statistical organization adequately equipped not only to assem
ble and analyze the existing sickness records but also to en

. courage the building up of a more comprehensive body of re
ports. All types of funds, so far as they can be perslladed to 
keep records in significant form, should furuish data to this 
organization. Establishment funds, workers' benefit associa
tions, union funds, and other groups offering sickness benefits 
should contribute their record materials for analysis. 

Every effort slrotlld be malk to obtailt comprehensive dola 
011 SPecific OCctlpati<mol disea.ses. Althougb in some states 
cases of such diseases are compensable, yet even in these their 
reporting is far from complete. Frequently the laws are ex
tremely limited in their coverage. In states wbere occupa
tiona! diseases are not compensable, data on their occurrence 
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are available only in general sickness and death statistics. The . 
importance of many of these diseases is such as to justify spe
cial investigations into their prevalence.' These investigations 
should supplement the statistical data· that throw more gen
eral light upon the extent and importance of sickness among 
workers. They should aim to isolate and define the nature of 
the causes and causative conditions that render occupations 
hazardous to health. This type of research must, of course, 
be entrusted to agencies equipped with personnel and re
sources adequate and appropriate to the task. Only wben 
such studies are made will remedial measures adequate to meet 
the problem be taken. 

Statistics of physical defects should be so expanded as to 
shuw the value of physical e%lZ niMtiorss ito health protect;(}tI 
VJOf'k. As statistics of morbidit;y are dependent, in general, 
upon the grant of sick benefits, these data are dependent upon 
the giving of physical examinations. Since the scope of the 
data is limited to establishments where the value of such 
examinations is recognized, emphasis upon the .aspects of t\le 
statistics that show direct benefits to employers and employees 
is most needed. Data relating to the allocation of workers to 
work that will not be injurious, to health defects discovered 
and remedied, and to similar points that hear upon the use
fulness of the material to individual establishments should 
also he developed. 

Statistical SUl'Veys of health luuIards to be ramedied should 
be m4de wherever tkey can be of immediate and direct use 
ito health protection campoSgns. Whether these should he car
ried out by establislunents, by state agencies, or by Federal 
or national agencies depends upon the immediate and prac
tical use that can be made of the results. Agencies concerned 
with planning and carrying out measures of health protection 
should make surveys of health hazards whenever such surveys 
will aid in their work. 

Statistics of the scope of eae" importfltll melhod oj heoJtfl 
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protection shuuld be developed. Such statistics constitute one 
of the most valuable series of data on the adequacy and prog
ress of health protection. They should be compiled on a com
prehensive scale to cover alI estabIishments throughout the 
country. They should be supplemented, furthermore, by spe
cial studies of the value of each important method of health 
protection in order that industrial estabIishments and health 
protection agencies may be able to select measures that promise 
the best results. 

II. ALLEVIATION AND INSURANCE 

Statistics of sick benefits, insurance, and insurance costs 
constitute a more or less natural by-product of efforts to meet 
the problems caused by loss of income through sickness. Their 
fabrication, therefore, is necessarily delayed until after the 
services which provide sick benefits are established. As a 
result, any program of statistics upon these subjects is inti
mately bound up with the program of extension of the services 
themselves. But in any case adequate statistical data are 
required in regard to the many types of services already 
provided. 

Statistics of sick benefits and insurance should be developed 
along three principal lines. 

I. Compreherosive datIJ should be assembled to show the 
scope 0/ sklmess benefits received by wage earners. They 
should be classified by states and by types of plans. What 
proportion of workers, for example, are protected through 
health insurance, and what proportion through trade uuion or 
establishment sick benefit funds? These· data are obviously 
required for any appraisal of the problem or its remedies. 

With regard to the agencies to be used in collecting such 
data, they may be gathered and published appropriately either 
by Federal or by state services, so long as the grant of benefits 
remains in the field of private initiative. But if and when 
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states commence to administer plans of health insurance, the 
collection of statistics relating to the operation of their plans 
falls naturally within the province of the state bureaus charged 
with their administration. 

2. Data. un the adequa.cy of existing plans to meet the 
needs should be developed. They should cover not only the 
question of adequacy of scope, but also the relation between 
the amount of benefits furnished and the amount of losses. 
At present, statistics on these points can be gathered most 
easily by means of special investigations. 

3. Data should be develaped to measure accwately the' cost 
oj various plans 0/ sick benefits. The data needed to deter
mine premium rates or assessments are required by each 
agency which furnishes sick benefits and assesses the costs 
of this provision upon the group benefited. But for guidance 
in choosing the best methods and policies to alleviate the 
losses due to sickoess among wage earners, data should be 
collected also on the expenses and overhead costs of each type 
of benefit fund. In connection with the selection of plans 
for health insurance, indeed, all available data on costs are of 
great value. . 



CHAPTER X 

SUMMARY AND CONCLUSIONS 

Two types of news items featured within the past year by 
the daily press epitomize the problems with which this book 
is concerned. Headlines have announced the occurrence in 
state after state of explosions in coal mines. During the period 
from January to September, 1926, twelve major disasters from 
the single cause, coal-ilust and gas explosions, caused the loss 
of 271 lives. These catastrophies differ principally in the 
number of persons killed and injured and in details of the 
losses involved. The other type of news item reported deaths 
from acute lead poisoning of persons expused to ethyl lead in 
processes of its manufacture. The publicity attending the lat
ter resulted in recognition of the need for special precautions 
for the protection of workers employed in manufacturing or 
handling this substance, in research by public health authori
ties into the hazards to public health involved in the general 
use of ethyl gasoline, and in suspension of the manufacture 
and sale of gasoline containing this lead compound pending 
the results of this research. Though scientific investigation 
did not indicate that the fear of a public health hazard was 
well-founded, the publicity attending the deaths of workers in 
the industry appears to have accomplished useful results by 
securing protection for those engaged in the manufacture of 
ethyl lead. On the other hand, the loss of life in mine dis
asters still continues apparently unchecked. 

To spectacular accidents or distressing diseases that strike 
down their industrial victims the attention of the puhlic is 

193 
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readily attracted. But public attention is less easily focused 
upon the need for planning and carrying through a program 
for preventing even these accidents and diseases. And in 
regard to less spectacular but constantly occurring, and in the 
long run much more numerous, types of accidents, iUnesses 
and deaths, the public for the most part remains in ignorance 
of their importance. At the sanIe time the man-in-the-street, 
the worker, the employer, and the public-spirited citizen would 
all agree that preventable accidents and sicknesses should be 
abolished. What, then, are the reasons why more has not been 
accomplished? 

The outstanding fact that presents itself in answer to this 
question is that, in regard to both accidents and disease, the 
statistical ground-work essential for control is inadequate. 
Statistics are indispensable to any effective program of pre
vention. They are required at every stage. They stimulate 
action by showing how greatly it is needed; they show where 
the evils to be remedied exist, and hence where prevention is 
to be applied; they measure and test results. Though in the 
absence of intelligently planned measures of prevention sta
tistics can only arouse public opinion and interest, their im
portance in an effective program of control is second only to 
the program itself of which they form an essential part. Hence, 
a first step toward progress in control of these problems is a 
study of the shortcomings of existing statistical data in rela
tion to the requirements. 

The requirements for statistics should be measured gener
ously to accord with the importance of the results promised 
by an adequate program of control. Authorities estimate 
roughly that the annual economic losses from industrial acci
dents amount to something like 6.75 million dollars, and that 
from one-half to three-fourths of these accidents are prevent
able. The annual saving from preventable sickness and death 
over and above costs of prevention has been estimated at 
I.S billions of dollars. Even if the human welfare involved 
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were disregarded these possible economic savings would quite 
dwarf the sums required for developing the statistics necessary 
to carry out a comprehensive program.of prevention. 

The detailed requirements for statistics· with regard to both 
accidents and disease are determined by the need for data to 
solve problems of prevention, of alleviating the consequences 
Gf unprevented accidents and disease, and of distributing costs 
through insurance. 

To show the importance of prevention and alleviation, com
plete and significant data are required with regard to the 
prevalence of accidents and ill-health. Public attention is 
attracted by the spectacular, but if prevention is to apply to 
all accidents and disease and if the consequences of unpre
vented accidents and disease are to be alleviated, comprehen
sive data obtainable only by statistical methods must be avail
able. But since these data on the prevalence of accidents and 
ill-health are essential in solving the problem of prevention, 
especially in showing where preventive measures are to be 
applied, they are discussed under the subject of prevention. 

The requirements for statistics to aid in the prevention of 
accidents may be summarized WIder four headings: figures 
Deeded to locate and measure hazard, to analyze causes and 
contributory cooditions, to evaluate methods and poiicies, and 
to test progress and results. The data required to locate and 
measure hazard include statistics of accidents for the principal 
industries and occupations cIass.ified by severity and related 
to exposure in such a way as to form frequency and severity 
rates. nata on the prevalence of hazardous conditions are also 
valuable whenever they can be used in campaigns for elim
inating specific hazards. To analyze causes and contributory 
conditions data on accidents for each industry must be classi
fied first by cause. To be of the greatest usefulness, the cause 
analysis must be specifically related to the particular hazards 
in each industry. In addition, studies should be made of the 
influence of contributory conditions, such as education, traln-
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ing, age, health, and other characteristics of the workers on 
the one hand, and lighting, ventilation, hours of labor, and 
working conditions on the otHer. To evaluate methods and 
policies, statistical data are required that will throw light upon 
critical issues. For example, a detailed analysis of statistics 
of causes may indicate the effectiveness of regulations requir
ing the wearing of goggles as a. protection against eye injuries, 
or of inspections of boilers or of ntfnes to prevent boiler or gas 
explosions. Statistics may he used to show the savings, finan
cial and otherwise, that may be expected to result from intro
ducing specific methods of prevention, such as the installation 
of rock-dusting apparatus to prevent coal dust explosions. 
Furthermore, the extent to which various methods and policies 
are actually used should be shown statistically. Finally, to test 
the progress and results of preventive work accident frequency 
and severity rates must be analyzed by industries and causes 
for each year in such a. way as to permit comparison with 
statistics for preceding years. Such comparisons furnish evi
dence of progress or lack of progress in prevention. 

A review of existing statistics in this field reveals serious 
deficiencies. The requirements are most nearly filled by the 
statistics of accident prevalence and causation collected by 
Federal agencies for the iron and steel industry, railroad trans
portation, and mining. In each of these industries annual sta
tistics of accidents, covering all or the major part of the in
dustry, are published. These statistics show frequency (and 
in the iron and steel industry severity) rates. In addition, 
detailed analyses of causes in relation to the particular haz
ards of each industry make the data of great value in pre
vention. But for other industries for which no Federal data 
are available the statistics collected by the states are disap
pointing. In many states statistics of accidents are neglected 
entirely. In the others there is no uniformity in the collec
tion and tabulation of accident data; the scope of the reporting 
systems varies from state to state, the definitions differ, and 
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the tabulations lack comparability not only in scope but in 
the details of their cause and industry classifications: As a 
consequence the data for particUlar industries in different states 
cannot be combined with significant results. Furthermore, 
few states have made any attempt to collect comparable data 
on exposure, and hence frequency and severity tates caboot 
be calculated. 

These defects in state statistics of accidents are due in Iarge 
measure to the absence of a unified pmpose in their collection 
and to the lack of centralized responsibility for their analysis. 
Except where they have broader jurisdiction, state comPen
sation commissions are primarily concerned with compensation 
administration; hence the neglect in many states of accident 
statistics. Even when such data are tabulated the interest of 
each state is limited to that portion of each industry contained 
within its boundaries, and consequently the analysis of causes 
in relation to industry is likely to be carried, not to the point 
of greatest usefulness from the point of view of each industry, 
but merely to the point justified by the interest of each state 
in its own figures. 

For alleviating the consequences of unprevented accidents 
the statistics required include the data needed to locate and 
measure losses, to test the adequacy of alleviation, to test the 
efficiency of administration of specific measures, and to throw 
light upon issues relating to the choice of methods and policies. 
To locate and measure losses there must be avaiIable not only 
a record of all accidents, but also complete data in regard to 
the medical expenses, wage losses, and losses in earning power 
sustained in each. Upon the adequacy of medical benefits 
light can be thrown by data showing the proportion of cases 
which failed to receive medical aid, the promptness of aid, the 
duration of. the healing period with relation to each type of 
injury, and the proportion and results of infected cases. Upon 
the adequacy of compensation for wage losses light can be 
thrown by data showing the proportion of uncompensated 
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cases, the proportion of wage losses covered by compensation 
in compensated cases of different types and arising under dif
ferent legal limitations, and the consequences of the total lack 
of compensation or of inadequate compensation. Light can be 
thrown upon the adequacy of provisions for rehabilitation 
training by data showing what proportion of the cases that 
would benefit by such training actually receive it, and how 
effective the training received is in restoring earning power. 
To test the efficiency of administration of specific measures 
complete statistical records of administrative acts, including 
data on costs of administration, are required, together with 
statistics to show the promptness with which claims are ad
justed and payments made and the fidelity with which awards 
conform to the provisions of law. Finally, to throw light upon 
important issues relating to the choice of methods and policies, 
special studies are needed, for example, to show the relative 
merits of different types of compensation administration and 
the inadequacy of employers' liability as a method of com
pensating injuries in the few states and in those occupations 
and industries subject to Federal jurisdiction which still operate 
under this system. 

Since states rather than industries have jurisdiction over and 
are responsible for measures designed to lighten the losses suf
fered in consequence of accidents, the statistics relating to all&
viation must be appraised with reference to the needs of each 
state or jurisdiction. In general, states (and jurisdictions) 
which have no compensation laws lack data with respect both 
to the need for and the adequacy of alleviation. In states 
which have compensation laws the data are of all degrees of 
completeness, ranging from meagre statements of the number 
of claims and the amounts of awards to detailed tables anaIy~ 
ing amounts of awards and duration of medical care by type 
of injury and other factors. For all except a few states the 
general criticism can be made that the statistics are not ori
ented specifically to throw light upon the adequacy of com-
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pensation or upon the efficiency with which the law is admin
istered. 

For distributing costs to industry thIough insurance the 
statistics required include the data necessary to form the basis 
for premium rates, that is, total (unit) costs of medical bene
fits and compensation for each type of accident discounted to 
the date of accident, frequency of accidents of each type by 
industries, and overhead costs. In addition, statistics are 
needed to show the extent to which various types of insurance 
are in effect, and the extent to which various methods, such 
as inspections, risk-rating, and furnishing of specific recom
mendations to employers, are used by insurance companies to 
prevent accidents. Data are also required upon the basis of 
which these methods can be evaluated. 

With regard to statistics of insurance and its cost, many 
states publish data summarizing the operations of insurance 
companies under workmen's compensation and employers' lia
bility laws. These throw light usually upon costs of adminis
tration or overhead costs. The state data on the occurrence 
of accidents by industries have already been described. In 
addition, private insurance companies have unpublished rec
ords, derived from their experience, which show the relation 
between payroll exposure and the occurrence of different types 
of accidents. Basic data relative to unit costs are limited to 
a few states and to insurance company experience; in lieu of 
more comprehensive materials the necessary estillll!tes have 
to be based upon these data. Very little information on the 
scope or value of different methods of insurance is available. 

Turning to the subject of the workers' health, two major 
purposes may be distinguished: protection of the workers' 
health, including prevention of disease; and alleviation for the 
consequences of sickness, principally through various forms of 
health benefits or insurance. 

For health protection, six types of statistics are required. 
(r) To measure the prevalence of physical defects, data based 
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upon physical examinations of workers and analyzed by occu
pation and industry are needed. (2) To measure occupational 
morbidity, statistics of sickness should be available, based 
either upon records of absences from work due to sickness or 
upon records of sickness kept in connection with benefit funds 
or health insurance; and the number of. cases of sickness 
should be related to the number of cases exposed to risk. 
These data should he analyzed not only by causes of sickness, 
but also by sex, age, industry, and occupation. Special sta
tistics on the prevalence of specific occupational diseases, so
called, should be collected. (3) To show the responsibility 
of occupation over disease and death, further, statistics of 
occupational mortality are required. For sound conclusions 
the deaths in each occupation should be compared with the 
population at risk and analyzed 6y sex and age. (4) To show 
the prevalence of health hazards, statistics are needed on the 
extent to which materials or processes, for example, the spray
coating process, known to involve health hazards are used. 
(5) On the subject of methods and policies of 'health protec
tion data are required, for example, to show the prevalence of 
health examinations in industry and of industrial clinics, the 
extent to which preventive treatment is made available to 
workers in industry, and the value of each such method of 
health protection. Finally, (6) to test the results and prog
ress of prevention, comprehensive records of sickness and 
mortality:, compiled in a uniform manner from year to year 
or over Io-year periods, are required; they should throw light 
upon changes in prevalence of defects, in incidence of sick
ness, and in the trend of occupational mortality rates. 

With regard to existing statistics on health protection, the 
general verdict must be rendered that they are stilI in a frag
mentary state. Beginnings have been made, in the form of 
special studies, 'in securing the data needed to show the prev
alence of physical defects. Statistics of occupational morbid
ity are limited for the most part to comparatively small groups 
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of persons insured in establishment or workers' benefit funds. 
In but few cases are these analyzed by sex and age as well as 
by occupation. Apart from the occupational mortality sta
tistics published in connection with the census of 1890, and 
from two or three special studies relating to specific occupa
tions, the United, States has no occupational mortality sta
tistics. In certain states surveys have been made of the prev
alence of health hazards within the state, either with respect 
to all industries or with respect to particular industries or types 
of hazards. A few surveys have been made of the extent to 
which methods of health protection have heen adopted in in
dustry; hut these are far from comprehensive. Because of 
lack of information on the prevalence of defects, on the inci
dence of sickness, and on mortality by occupations, data to 
measure progress in health protection are, to a large extent, 
wanting. 

For alleviating the losses due to disease and premature 
death the topics upon which statistics are required are similar 
to those described in connection with alleviating the losses 
due to accidents. To locate and measure losses the data re
quired include, in addition to wage rates, the frequency and 
duration of sickness, the extent to which premature death 
occurs to wage earners, and the cost of medical attention of 
all kinds. The adequacy of measures of alleviation should be 
tested, first, hy data showing the number and proportion of 
cases in which no benefits were received; and secondly, for 
cases where benefits were available,by data showing the ade
quacy of benefits in relation to medical expenses and wage 
losses. Tests of the efficiency of administration are afforded 
by statistics showing the length of time between the filing of 
claims for benefits and the receipt of awards, the extent of 
medical supervision over claims, the' number and proportion 
of cases of malingering, and the number and proportion of 
fraudulent claims. 

The determination of health insurance premiums calls for 
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statistics showing the incidence and duration of sickness in 
relation to henefits for each type of case and for statistics of 
administrative or overhead costs. 

Special statistical studies are required also to throw light 
upon important issues. For example, the issue of state com
pulsory 7Jel'SVS private voluntary insurance requires for its de
termination a statistical survey of existing voluntary provisions 
within the state in which the issue is raised, comparative 
data in regard to the adequacy of existing and proposed pro
visions, and data on the administrative and other costs of pro
posed plans of insurance and on the effect of each plan upon 
the "moral hazard,"-malingering, simulation of sickness, and 
prolongation of cures. Furthermore, to assist in working out 
methods of meeting the costs by assessments upon workers, 
employers, and the public, data are required on the costs 
which proposed plans would impose upon each interested party. 

Statistics of alleviation and health insurance must be re
garded as even less adequate than those relating to health pro
tection. Only a few studies, limited to small areas, are avail
able to show the extent of losses caused by sickness. Statis
tics of benefits consist, for the most part, of reports of funds 
concerning benefits given their own members. Comprehensive 
and up-to-date information on the scope of such funds is lack
ing. With respect to costs of administration of health insur
ance or sick benefits, statistics are limited to data which each 
fund requires for its own purposes. 

It remains to summarize the conclusions to be drawn from 
this survey of the need for statistics relating to industrial safety 
and health in the form of a program of recommendations. To 
improve accident statistics the outstanding need is for the 
creation of Federal statistical services to collect the figures 
for each major industry and to analyze them by causes, in 
relation to exposure. The agency or agencies entrusted with 
the task should draw the data on accidents and exposure from 
individual estab1ishments throughout the country, but where 
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state records of accidents are complete and where correspond
ing data on exposure are available, the data from these sources 
should, of course, he accepted. This method would encourage 
the industries themselves to furnish the necessary fundamental 
reports and would provide them, in return, with carefully ana
lyzed statistics of the causes of accidents with especial refer
ence to the conditions of hazard in each industry. Under this 
plan the collection, tahulation, and classification of all data 
relating to each industry would he in the hands of a single 
agency, which would insure its being carried out uniformly and 
in such a manner as to yield the most significant results. 

The existing state statistics of accidents should be developed 
to provide the data needed by the various states to guide their 
legislative and administrative policies relating to accident pre
vention and alleviation. For example, are lives of workers in 
coal mines sufficiently protected by state legislation relating 
to inspection, rock-dusting, and similar safety devices and 
arrangements? Are injuries to workers in all industries ade
quately covered by measures of alleviation? In addition to 
the studies required to answer these questions of state policy, 
surveys of specific hazards should be made by establishments 
and industries as a basis for the development of programs for 
the elimination of these points of danger; surveys should be 
made of the extent to which methods of prevention are used; 
statistics of inspections should be reorganized to show wbether 
such inspections are efficient in execution and comprehensive 
in scope; and finaIIy, statistical researches into technical prob
lems should be encouraged. 

The statistics of alleviation should be reoriented and devel
oped in such a way as to make them throw the fullest light 
upon the adequacy of alleviation for injuries. For states .or 
jurisdictions operating under employers' liability legislation, 
new data are needed to expose the inadequacy of this type of 
law. The data already available should be reorganized where 
necessary to place benefits in relation to losses, and should be 
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supplemented by new studies to disclose the inadequacies or 
limitations of compensation laws. Special analyses should be 
made to throw ligbt upon- the adequacy -of each form of alle
viation, medical benefits, compensation for wage losses, and 
rehabilitation training. Statistics relating to the administra
tion of compensation laws should be expanded so as to throw 
light upon its efficiency. 

In the field of insurance for industrial accidents statistics 
should be developed to throw light upon the net costs of each 
type of accident and upon costs of administration. In addi
tion, statistics should be collected to show the extent to which 
various methods of prevention are used by insurance com
panies or funds. 

The program of additional statistics required for health pro
tection includes six principal elelllents. The data on occupa
tional mortality contained in the vital records of the popu
lation should be analyzed on a comprehensive scale. Statistics 
on the incidence of sickness in relation to industry and occu
pation should be extended in scope as rapidly -as possible; 
where sick benefits are given the existing records should be 
developed to meet the requirements for statistical analysis; 
where no sick benefits are given, sickness records derived from 
establishment records of absences may be found useful. 
On cases of deaths from specific occupational diseases com
prehensive data should be obtained wbich will show the ade
quacy of measures for their compensation. Statistics on the 
prevalence of physical defects should be expanded. Surveys 
of health bazards should be made where they can be used in 
campaigns for health protection. Finally, data bearing on the 
value of each method of health protection and on the extent to 
which it is used should be developed. 

To aid in alleviation and insurance, comprehensive data 
should be collected to show the scope of existing sick benefits 
for wage earners. Data to show the adequacy of existing plans 
to meet the needs should also be developed, as well as sta-
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tistics with which to measure the costs of administration of 
various plans for health insurance. 

With these problems and purposes in view, it remains to 
call attention to three requirements for carryiog into effect 
these recommendations. In the first place, adequate funds 
must be made available to carry forward the necessary statis
tical program. Appropriations must be made both by the 
Federal and by state governments for the use of the agencies 
entrusted with the work. 

In the second place, the appropriations secured must be 
spent under competent direction. If success is to be attained 
in meeting technical problems the statistics sbould be gath
ered by persons trained both in general statistical administra
tion and in the requiremimts of the particular field of work. 

In the third place, the work sbould be organized on appro
priate lines. The funds sbould be so allocated as to permit of 
supplementing existing statistics where this procedure will 
yield satisfactory results, of creating new agencies for sta
tistical tabulation where necessary, and of developing new 
services by existing agencies where this method is the best. 

In conclusion, the substantial results which can be accom
plished in the control of problems of industrial safety and 
health-the saving of life, the diminution of injuries, the 
decrease in disease, the promotion of health, and the elim
ination of the economic and social consequences of accidents 
and sickness-constitute a plea for the appropriations neces
sary to collect the statistics required for control. The mag
nitude of the evils and the great possibilities for their control 
justify the collection of an adequate body of statistical data. 
In view of all the facts, why sbould not those governmental 
bodies, legislative and administrative, and those industrial 
organizations which are interested in promoting safety and 
health in industry proceed to formulate an adequate program 
and to collect the necessary statistics? 
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