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time lost, although permanently incapacitating
injuries and deaths, whose incidence is known to
rise with age, are excluded.
From the standpoint of time lost, changes in the

severity of accidents with age need to be seen in the
context of general health changes, and of the time
lost from all health causes. Older persons lose more
time through all sickness causes than do young
workers (e.g., Roberts, 1951), but the actual pro-
portion of time lost due to accidents as against other
reasons appears to be fairly small, perhaps about
10% (Vernon, 1920; Padley, 1947). Although this
relationship may change to some extent as a result
of improved methods of medical treatment and
extended health services, the greater the age disparity
of sickness rates, the greater wi4 be the difference in
the amount of exposure to risk of accident.

Type of Injury
From the data on 5,000 compensation cases given

by Stevens (1929) it is possible to calculate the
proportions at different ages of certain grouped
types of injury. The proportion of cuts, punctures,
and lacerations (1,711 cases) is seen to fall steadily
from over 50% in the 15-19 group to 25% in the
over-60s, while the proportion of schedule losses *
(707 cases) rises from 8% in the youngest to 28%
in the oldest age group; there are no significant
trends among the remaining injury groups. Barkin's
(1933) study of compensated accidents showed a
steady decline with age in the proportions of cases
of crushing injuries, cuts and punctures, and
lacerations. These declines he attributed to
increased mastery of tools and greater care among
the older workers, while brittleness of bone is
suggested as the explanation of a rise with age in the
proportion of injuries due to fractures. The
proportion of bruises increased markedly at age
33 while that of burns and scalds decreased.

Padley (1947) observed a striking increase with
age, particplarly at ages above 45, in the proportion
of fractures incurred by single women, although the
men showed no significant increase. Possible
explanations suggested were a higher occupational
risk, due to selection of types of work among the
older women, or a generalized physiological sex
difference, perhaps related to the menopause. What-
ever the real reason, the possible role of occupational
hazards as determinants of types of injury incurred
cannot be ignored. Clearly there is a relationship
between the type of work and the most likely kind of
injury as a result of an accident. An example is

quoted by Newbold (1926) who found that in making
tin boxes accidents arose mainly from contact with
sharp edges of the tin.
From these studies it would appear that the

liability to incur certain types of injury or to be
prone to those accidents which tend to produce
particular kinds of injury, does in fact vary with
age, but the findings are insufficiently established
and further work is needed.
At present, how far this kind of variation is due

to changes in the individual and how far to occupa--
tional factors, is uncertain. When deteriorative
changes in the individual coincide with adverse
occupational factors under a particular set of
working conditions a situation arises which is
likely to prove very unfavourable to the older
worker. An example is the case of an employee
with deteriorating eyesight engaged upon work
where clear and rapid vision of the machine's move-
ment is essential to avoid injury to the fingers. On
the other hand, if specific safeguards are found to
be necessary to protect older workers from a
particular hazard, this would be likely to have a
good effect on the accident rate of all workers, even
if the relative effect varied with age.

Discussion
Behind the majority of studies there seem to lie

two assumptions; (1) that there is a general age
factor in accident causation, and (2) that the effect
of this is seen in the accident rates calculated from
compensation data or factory records.

It is hoped that the complications, for which
adequate allowance has not always been made,
involved in any attempt to obtain valid information
from these sources have been indicated. In general,
this subject calls not for the collection of massed
data but rather for a more detailed approach,
taking into account differences in the age-distribution
of workers on different jobs, the effects of selection,
the work history and experience of individuals,
standards of reporting, and the types and degree of
hazard of the work.* Unless this is done, it is very
difficult to say how far the calculated rates for
different ages do represent the direct effects of
ageing.
The generally observed' decline with age in

accident frequency has usually been attributed to
increased experience, or greater carefulness, among
the older workers. Newbold (1926) noted that it
was " a generally accepted opinion that older people
are more careful than younger ones ", and also drew

* Certain serious injuries which had been standardized for " days * Basically the problem is that of control of length of exposure;
lost" by the Compensation Board regardless of the actual time the information mentioned is necessary if this is to be adequately
needed for recovery. achieved.
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a distinction between " general immaturity " and
" unfamiliarity to a particular job ". Sutherland
and others (1950) suggested, among other things,
that older workers had developed greater respons-.
ibility, while Mann (1944) claimed that the effect of
monotony was greater among youthful workers, and
Barkin (1933) commented on the older workers'
greater capability in handling tools. While these
points are general and not the results of a full
analysis, they do express common opinions regarding
changes with age which could be supposed to have
an effect on accident liability. It is both possible and
desirable to examine these suggestions in greater
detail.

First, studies often show a very high number of
accidents occurring among the under-30s compared
with the rate in persons of higher ages, among
whom there may be very little change. Although
such a frequency distribution might give a negative
correlation of accident rate with age, this would
be due more to the deleterious effect of youth than
to the beneficial effect of a continuous ageing process.
The very high accident rate commonly found among
persons who are in their first few months at a job
indicates that lack of experience of the work is
largely responsible for an excess of accidents among
the young, but also involved may be general
personality factors, such as would appear to be
included in the concepts of " general immaturity"
and " less responsibility ". An interesting link with
this is Banister's enquiry (1938) into accident
causation; he listed eight main causes, among
which were the meeting of a slightly novel situation
in a maladaptive way, and the taking of realized
risks through bravado or laziness. He comments
that the latter is more common among younger
workers. The longer a worker has been engaged
upon an operation, the more likely he is to
have met the possible variations of the normal
situation and to have found appropriate ways
of dealing with them. Young workers will have
had less time to experience such variations,
and the effect of this is the greater because of the
relatively high rate of labour turnover among
young employees (Kitson, 1925 ; Greystoke and
others, 1952). It is also to be expected that, provided
a person has capabilities sufficient to meet the
demands of the job, as time goes on he will become
more proficient through the refining of performance
to meet those demands to the point of his maximum
efficiency, whether the limit be imposed voluntarily
or involuntarily.

Various studies, such as those reported by
Welford (1951), of performance at a variety of tasks
have shown that, where possible, older people take

more time over each item of a task, so that in a
given time they get less done but make proportion-
ately fewer errors than younger persons. However,
where performance of a task is under pressure,
whether imposed by the nature of the task or
constrained by the experimental instructions, older
persons seem to be at a disadvantage. While it
would be hazardous to transfer this finding to
industry without further confirmation, since the
execution of a new task for a limited time is not
necessarily indicative of performance in a familiar
and long-practised job, support is forthcoming
from the observations made in industry by Belbin
and Sewell (1949) and summarized by Welford
(1951). It is perhaps also supported by the long-
known fact that at times of heavy production there
are often increases in the numbers of accidents,
though the relative importance of the taking on of
new employees and of the speed-up of work has not
been determined. Although direct evidence is
lacking, in situations where the worker has to keep
up with a rigid time-cycle imposed by the machine,
or, for other reasons, has to work at an uncongenial
speed, there may be a tendency for accident frequency
to rise with age.

Decline with age in various bodily functions seems
likely to-exert an unfavourable influence on accident
liability. Where the level of a person's capabilities
is reduced below that required at some stage of the
work, the scene is set for a deterioration or failure
in performance. The reduction of the level of
capability may be very gradual and may for a time
be overcome by various forms of compensation, or
by the expenditure of increased effort. Eventually
there may come a point at which the organism can
no longer meet the demands of the situation, or
can normally do so but a sudden variation or the
gradually accumulating effect of fatigue causes a
breakdown of performance.

Furthermore, there are also many accidents, such
as falls, herniae, and those arising from " blackouts "
which are not failures of performance, although
they may occur in conjunction with failures of
performance. As the frequency of accidents of this
kind rises, often steeply, with age, the effect on the
statistics of all types of accidents is to the disadvan-
tage of the older employee.
There are, then, many factors influencing accident

rates, the effects of which will vary with circum-
stances. Since some of these factors favour the
older person and some the younger, we cannot
expect that the relation between age and accident
rate will always be the same. If the contentions of
this article are correct, the picture which presents
itself is that of two opposing tendencies: on the
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one hand, the effect of experience, greater careful-
ness, and so on, becoming more pronounced with
age and so tending towards a lower accident rate
among the older workers; on the other hand, the
biological decline of the organism as age advances.
The resulting interplay issues as the observed
accident rates for different ages.

In between the young and old age groups is one
in whom the physical decline has not proceeded
very far, but yet have considerable stability and
experience and could be expected to have a lower
accident rate than those at either end of the age
scale. The exact shape of the accident curve will
vary according to the nature and stresses of the job
and the working conditions so that the older workers
may have a more or less favourable accident rate
according to the circumstances.

Such a picture might account for those cases

where increases in accident frequency with age have
been shown, as by Vernon and others (1931), since
the particular sets of working conditions might have
been such as to overtax the physical capacities of
the older men. However, the production of more

adequate statistics through a system of accident
recording such as that suggested by Whitfield (1950)
is essential if further light is to be thrown on this
problem. An adequate record would provide
information on the person injured, including
occupation and department, what he was doing
at the time of the accident, and theAtime and place
of its occurrence. Objects, if any, causing the injury
should be noted (a standardized classification of
objects appropriate to the occupation is suggested),
together with any other circumstances, such as

slipping or falling, or the action of a second person.
The record should also include details of the nature
and location of injury, and the time lost as a result
of the accident.
While this information gives as complete a picture

of the accident itself as can be obtained from a

record, it is not sufficient as a basis for the study of
age variation. This requires the maintenance of
additional records relating to ages and occupations,
length of service and, so far as is possible, details
of the work done while employed, and before being
employed, in any particular organization for all
employees and not just those who have an accident.
Furthermore, details of absenteeism, whether from
sickness or other causes, would enable corrections
to be made for variation in the time spent at work.
While the requirements listed may seem to demand
a large volume of work, it may be observed that
much of the information needed is often already
collected under various guises, and modifications
of the present system of collection might be all that

would be necessary. The data provided would then
permit a study of the relation between age andi
accident rates which at least made a more adequate
allowance for the attendant circumstances than do
existing studies.

Summary
The methods and results of investigations into the

relation of age and industrial accident rates are

surveyed and discussed. It is argued that the data
at present available have serious limitations and do
not permit definite conclusions as to the nature of
this relationship. A detailed approach, including
the collection of a number of items of information
about each accident, is suggested as a prerequisite of
further progress.

The authors wish to thank Professor Sir Frederic
Bartlett and the Director of the Nuffield Unit, Mr.
A. T. Welford, for valuable criticism of this paper.

REFERENCES
Banister, H. (1938). Brit. J. Psychol., 28, 304.
Barkin, S. (1933). The Older Worker in Industry: Report to the Joinit

Legislative Committee on Unemployment. New York State.
Lyon, Albany, N.Y.

Belbin, R. M., and Sewell, A. M. N. (1949). Preliminary Report o,t
Field Studies of Ageing in Industry. Nuffield Research Unit
into Problems of Ageing. Cambridge.

Brundage, D. K. (1927). Publ. Hlth. Rep., Wash., 42, 529.
Collins, S. D. (1935). Ibid., 50, 1404.
DeSilva, H. R. (1938). Sci. Mon., N.Y., 47, 536.
Ghiselli, E. E., and Brown, C. W. (1948). Personnel and Industrial

Psychology. McGraw Hill. New York.
-, Brown, C. W., and Minium, E. W. (1946). Report to the

Municipal Railway System of San Francisco.* Referred to by
Ghiselli and Brown, pp. 386, 398, 412.

Greystoke, J. R., Thomason, G. F., and Murphy, T. J. (1952).
J. Inst. Personn. Mgmt., 34, 158.

Heinrich, H. W. (1950). Industrial Accident Prevention, 3rd ed.
Appendix VI, p. 454. McGraw Hill, New York.

Kitson, H. D. (1925). The Psychology of Vocational Adjustm1enlt.
Lippincott & Co., Philadelphia.

Klebba, J. (1941). Publ. Hlth. Rep., Wash., 56, 2375.
Kossoris, M. D. (1940). Mon. Lab. Rev., 51, 789.
-, (1948). Ibid., 67, 16.
Kuhn, H. S. (1943). Trans. Amer. Acad. Ophthal. Oto-laryng., 47, 396.
Mann, J. (1944). Industr. Med., 13, 368.
Mayer, L. M. (1937). Saf. Engng, 73, no. 3. p. 35.
Newbold, E. M. (1926). Rep. industr. Hlth. Res. Board. Lonid.,

No. 34.
Padley, R. (1947). Brit. J. soc. Med., 1, 213.
Paviere, H. D. (1951). Trans. Ass. Inidustr. Med. Officers, 1, 78.
Registrar General's Statistical Review of England and Wales for the

Years 1946, 1947, 1948. H.M.S.O., London.
Roberts, C. G. (1951). Trans. Ass. industr. Med. Officers, 1, 65.
Selling, L. S. (1944). Anmer. J. Orthopsychiat., 14, 276.
Sheldon, J. H. (1948). Tlhe Social Medicine of Old Age. O.U.P.,

London.
Simonson, E. (1947). Geriatrics, 2, 110.
Stevens, A. F. (1929). Personnel J., 8, 138.
Sutherland, I., Harris, C. G., and Smithers, A. (1950). Britislh

Journal of Industrial Medicinte, 7, 140.
Vernon, H. M. (1920). Rep. industr. Hlth. Res. Board, Lond., No. 5.

(1936). Accidents anid their Prevention. University Press,
Cambridge.

, and Bedford, T. (1928). Rep. industr. Hlth. Res. Board, Lond.,
No. 51.

Bedford, T., and Warner, C. G. (1931). Ibid., No. 62.
Welford, A. T. (1951). Skill and Age. (Ch. V, Ch. VII). Oxford

Univ. Press, London.
Weston, H. C. (1948). Brit. J. Ophthal., 32, 645.
Whitfield, J. W. (1950). Brit. med. Bull., 7, 73.
Whitlock, J. B., and Crannell, C. W. (1949). J. appl. Psychol., 33, 494.

* The use of test scores for the prediction of accidents of streetcar
motormen.

58

 group.bmj.com on February 13, 2012 - Published by oem.bmj.comDownloaded from 

http://oem.bmj.com/
http://group.bmj.com/


doi: 10.1136/oem.10.1.51
 1953 10: 51-58Br J Ind Med

 
H. F. King and D. Speakman
 
Age And Industrial Accident Rates

 http://oem.bmj.com/content/10/1/51.citation
Updated information and services can be found at: 

These include:

service
Email alerting

article.
Sign up in the box at the top right corner of the online 
Receive free email alerts when new articles cite this article.

Notes

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on February 13, 2012 - Published by oem.bmj.comDownloaded from 

http://oem.bmj.com/content/10/1/51.citation
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://oem.bmj.com/
http://group.bmj.com/

