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Tgr mrn THAT soME PERsoNS or groups appeftr to be especially vulnerable-or invul'

nerable-to tnisfot'tunc is very 
-of 

a. tt is a funclamcntal thcllc in history, art, itnd

litcraturc. lt scrvcs as the basii of much of ancicnt myth and tnodern fiction and is

widelv rcprescnted in the primitive worlcl of l"otem and taboo' Thc story of Achil les

showi w*tt both its antiqriity and importancc, but it is rccn in its fullcst early clcvcl'

opment in the Book of Joh, in which thc interrogations ancl pfonouxcements of Job's

pious friencls illustrate the comrlon inclination to attribute individual misfortune to
'undesirable 

personal characteristics that can be expiatcd, or at lcast uncovered, by

appropriate therapy.''Against 
this background it is not surprising that the idea of acsident proncness

as aidentilt" "on".pi concerned with uncrlual personal liability.to.acciclcrrts wits

greeted by rescarch worker ancl layman alikJwith enthusiasrrr. In the l9?0's, when it

ivas introduccd, attcrnpts to cxplain thc everyday world in scientif ic tcrms wcre

increasingly numeroufJl irnd it is probable that this climate favored its populality'*

AcciGnt proneness provcd to be one of those concepts whic'h revolutionized a

field of scientific investigation. And, as so often happens with such classical formu-

lations, the disciples whJ followccl pushcd thc concept far beyond what its originators

intcnd.cd. Corning at a tir lc when thc errginccling approachcs Lo accidcnt Prevention
appcar.cd to bc rEachi'g a point of rtiminishi'g rcturns, this brave, supposedly new

iilea of human vulnerability irppeare d to offet fiesh hope for the conquest of accidents'

Fifty years after its init ial foimulation in Creat Britain by Greenwood and Woodso

it rt it i  exerts a nrajor influcrlcc uPoll accidcnt lesearch' For this rcasoll '  we feel it

worth while to devote a scparatc chapter to this behavioral approach.

What is meant by acciclcnt pronencss? First we have to distinguish betwccn acci'

dent repetitiv.n*r, und accidenf proneness. The former simply refers to.the descriptive

fact that sorle inclividuals have,more acciclents l"han others, a clistribution statistic

that is true for 4 grcat many other social, psychological, ancl mcclicirl phenomena'

Thcrc can hc no quarrcling with this statistical truth, but this is not what is meant by

accident p.on.n*i*, although a larse number of studies proc"'ed as if this were the

case, Ratirer, accident p.on*n".t is ollered irs the explanalion of why.this distrihution

occurs, and it is this point that has arouscd first minor, and now major. protcst. As a

theoreiical explanatiln of repeatcd accidcnts on the part of thc individual, rrccident

pronencss is i psythologic:rtl abstraction ancl, as such, it is assumed to refer to the

ixistence of an etiduring or stablc pclsonality characteristic that predisposes an indi-

vidual toward having accidents.
The critical words in this clcfinition are the adjectives enduring and stable. Various

re$carchcr.s havc ail.cmpecl to iclentify such stable personality cltarircteristics and havc

listed many unvalidated, negative personality traits, fcrremost among which arc aggress-

ivenesso impulsiveness, rnal-adjustment, antagOnism toward authority, imrnaturity' in-

* The notion that increased accident liability could be studied scientifically soon appeared in

l iterature, For exanrple, the plot of Tholnton wilder's Pulitzer Prizc novel, The Brise of ;tian. l"uir.

ky U92l),conccrncd an atierrrpt trr find thc pertinent characteristics of ir group of pcrsons killed

in ihe ct llapse oI a bridge. 
"If tirere were any pl.irn in the universe at irll, if there were a1,1y lttttern

in a h,rmarilif 'c, surely iicould be discovcrcd, mysteriously lateflt, in those lives so suddenlycut off'

Either wc live by accidcnt irncl die by acciclcnt, or we livc by plan and.dic bJ Pl.t't '. . . But thess

occosi"n, of hr.rman woc hrd never heetr quite fit for_scienti{ic examination. They had lacked what

our gond savarlts wcrc letcr to call propei conlrol," fwitoer's italics']
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considerateness, and hostility. Dunbar, one of the prominent exponents of the accident
proncness conccpt, so describcd the accident-pronc individual,t 'z as did Til lmann
and Hobbs in a study discussed latcr in this chapter.

It should be obvious to thc reader that so indiscriminate a l isting of personality
traits could hardly be expected to dcfine a.rrngle type of individuat. The list of distin-
guishing characteristics changes from study to study; the rcsults concerning any single
characteristic are inconsistent; and, in gerreral, the correlations betwecn personality
characteristics and, hence, their prcdictive value, arc extrentely low.3'5 The bulk of
evidence indicates that there is no such thing as a single type of "safc" or "unsafe"

jndividual. Rather, each individual has a range o.l '  hchauior, any portion of which may
bc safe or unsafe, dcpcndirrg on the environmen(al hazflrds to which he is exposed.
Thus, instcad of a singlc typc of accident-pronc individual, therc may be many reasons
why some individuals may incur more accidents than othcrs.

For example, individuals may vary considcrably: (l) in their exposure to hazards;
(2) in thcir seusoly, neural, and motor functioningl (3) in their capacity ftrr corrcctly
recognizing and making judgments concerning hazards; (4) in their experience and
training; and (5) in Lhe cxtent to which thcy are exposed to pertinerrt social and other
environrnenlal stres$e$. In addition, individual variations in susceptibil i ty to trauma
(sec Chap. 9) may bias the data when accidents arc defined in terms of thr oscurrence
of given degrecs of structural damagc or pcrsonal injury. Finally, because individual
variations irr irccident rates may result completely from chance, it is never erdequatc to
show merely that a small fraction of similarly exposed individuals accounts for a dis-
proportionirtc shalc of accidents. Rather, iI is necessary to dcnronstrate that the dis-
proportion observed is grcater than that which would he commonly cxpected on the
basis of chance alonc. Tl-ris has been overlookcd by many, if not most, of those who
have concerned themsclvcs with accident proncness,

From this list it should be clear that accidcnt proneness-as a psychological con-
cept-must be viewed as only one possihle explanation for individual variations in
accidcnt rates. This is rrot to dcny the occasional usefulness ofthe concept but to indi-
cate thut lhere are other explanations which lrrust alwavs be considerec-

ACCIDENT PRONENESS
'Edn,ardA.Sut : l ,u t tan,Ph'D. ,Af iedL'Scherzer ,Ph'D,

The concept of accident proneness has been criticized on statistical, methodolo-
gical, nnd thcoreticat grounds. Some of thcsc crit icisms are summarizcd in the follow-
ing report.

Or-ls tnrA, prevalcnt in accident research is
that a high frequency ol 'accidents incurrcd
by certrr in individutls may bc cxplained in
ternrs of sorle ahnormal nersonality char-

acteristic of those involved. There is a great
deal of confusion and unprofi table dcbate
about this conccpt of accident proneness, l t
is our corrtcntion that accidertt  pronenes$
does deserve a l i rnited place in accident re-

t -

I Reprirrterl, with omissions , from Current Research in (hiltlhood Atrrdents. New York: I
L Association for the Aid of Crippled Children, 1960, pp. 7-8.
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search but not the ccntral position it is now

given by manY research wotkers.

Thc conccpt of accident proneness arose

out of the observation that certain adults

and chi ldren seemed to have more accidcnts

than others. The term implies the existence of

a particular pcrsonality type which is pre-

disposcd toward having repeated accidents.

This prcdisposition is regarded as a psycho-

logical abnormali ty due to some underlying

ncurotic or psychopathic condition. For ex-

ample, as summarized in rhe I'roceedings of

the First Conferewe on Home Arcident Pre-

vention, 
"The accidents, then, might well be

unmotivatcd, and the dcfcct a develop-

mental one in the ego-control mechanisms."

Certainly a Psychiatric point of vicw jus-

tities thc hypothesizing of a ncurotic tend-

ency on the part of some adults and chi ldren

to inflict sclf-iniury through deliberate acci-

dents. Such clinical cirses havc been reported

by various psychiatrists' Howevcr, call one

use such clinical evidence to justify the use

of accident llrorreness to cxplain all, or even

most, of thc cascs of individuals who have

a high frcqucncY of accidents?

Therc irre scvcral rcitsons why this exten-

sion of a lcgitimatc psychiatric concept is

unwarrantcd. Thcsc rcirsons are statistical,

methodological,  and thcorct ical.
The existing evidence has scrious statisti-

cal shortcomings. Since chance plays a part

in many accidcnts, wc would expect to f ind

that during any given period a certain pro-

portion of thc population would suffer an

inordinately high nrrmber of accidents Dy

rhanrc alone. The concept ofaccident prone'

ness is based on the assumption that the

membership of this group, in terms of

individuals, retnains trnchanged with the
passage of time, Actually, as Schulzinge r ob-

serves. "The evidcnce indicates that i f  the

period is suff iciently long, thc small  group

of persons who are responsible fbr most of

the irccidents is esscntially a shifting group

of individuals with new persons constantly
falling in and out of thc group," Moreover,

statistical correlations betweetr present and

future accidcnts arc often low; the mathe-
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matical models and techniques utilized to

esttblish these relirtionships arc sub.icct to

severe criticism by responsible theorcticians;

obscrvablc injury or damage are ilot nc-

cessarily adequate indicators of the occur-

rence of accidents; and the multitude of

possible intervening factors requircs statisti'

cal controls which are not generally applied.

After considering accident proncncss from

a theoretical and mathe rnatical point of view,

McFarland $onclude$ that the scanty cvi-

dence which remains after critical review

may hardly be taken as adequately support-

ing the concept.
From a stat ist ical point ofview the ptob-

lem of prediction becomes extremely im-

portant as proof or disproof of the concept

of accidenL proneness- To what extent cfln

we predict that individuals with a high fre-

qucnoy of accidents in tlre past will continue

to have more than their share of accidctrts

in the future? Very few studies have attemp-

ted to do this.

' l + r t

Methodologically, too, there are a number

of inadequacies in the current research on

accident proneness. Perhaps most important

is the failure to control an environmental

exposurc or risk. Certain individuals are

more likcly to bc exposed to hazardous oc-

cupations or environments and thus to incur

morc accidents. Comparisons, therefore,
must attempt to equatc individuals on ex-
posure before comparing them on accident

frequcncy. Unlcss wc take this dill'crential
exposure into account, we are likcly to

attribute to persoflality characteristics what

is in fact attributable to the envir:onments

thal. attract such persotralities'
There also appears to bc some confusion

between the concept of prcdisposing factors

and accidcnt proneness. Bccituse certain
groups of individuals (i'e'' young males) arc

apt to have more accidents than others, we

cannot $ay that individuals who belong to

these groups are accident-prone. There are

a great many social factors which contribute

to a differential ratc of accidents amQng
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subgroups ofthe population, and these fac- to bc aEgressive. Unless the accident-prone
tors hsve to be taken into tccount in ex- individual can be identified rrnd described as
plaining why some groups have morc acci- a meaningful type, it would seem to be more
dents than others. useful to identify those separate personality

I'innlly, from a theoretical point of view, characteristics that are more or less associ-
there is some reason to doubt the existence ated with repeated accidents.
of anyidentif iablepersonalitytypethatcould This analysis prs5cnts only some o[ the

be labeled as thc aicirlent-prone pcrsonality. rs{sons why the concept of accidcrrt prone-

Dictrichisnotfullyconvincedoftheaccident ness must be viewed with caution. Certainly
pronencss concept bccause the accident re- the evidence in its support is not conclusivc.

penter has not been successfully identified as It sccttrs likely that greater prog,ress will be

a psychologicat entity. In fact, most studies made in accident research through concen'

have sbown highly contradictory results con- lration upon the specific causes of repeated

cerning the traits of "the accident-prone accidents and through restricting the con'
personality,"Forexample,insomecasesthis ccpt of accidctrt proneness to the l imited

may be an overly timid individual, whereas nunrberof psychiatriccasesinthetotal pop-

in others this type ofindividual is more likely ulation of accident fcpoaters,

The foregoing drscussion should suffice to inclicate that we are dcaling here with
a greatly misuntlerstood concept. In view ol this, and in view of its considcrable

influcncc on irccidcnt research, wc ilre reproducing hclow lhree of the early rcports

dealing with the suhjcct. We do this not only for historic purposes but also because

the first two remaincd the best work by far that had been done on the problem until

the recent work of Cresswell and Froggatt (see below). We include also two more

recent studies, one ofwhich strcsscs a statistical and the other a cliniqal approach.

THE INCIDENCE OF INDUSTRIAL ACCIDENTS
UPON INDIVIDLJALS WITH SPECIAL
REFERENCE TO MULTIPLE ACCIDENTS

-Major Greenttootl, Hiltta M. Woods

We begin with the classic paper in the field. As so often happens with new con-

cepts, its originators state thcir case with greater moderation than their disciplcs.

Greenwood ancJ Woods did not descrihe some workers as "Prone" to accidentst but

de'u'elopcd the thesis that a small minority of individuals have grcirtcr numbers of

accidents than would bc expected on the basis of chance alone. This theoretical formu-

lation led others to undcrtake hundreds ofsuch stuclies and hence servcd as the basis

for much of the research on accident proneness.

By studying accidcnts among workers in a British munitions factoty during World

War I, Creenwood and Woods founcl that accidents were no[ cvcnly distributed but

tlrat a relatively small proportion of the workers had most of the nccidcnts. To explain

this phcnomenon, thcy proffercd the theory of unequal init it l  l iabil i tY-i.c., that some

individuals are inherently morc Iikely to have accidents than othets. Taking the acci-

dcnt records ofa large number ofwork groups, they courpared the ohserved frcquen-

f See the preface to Newbold's work, other portions of which ate reproduced in this chapter.
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cies with three alternative hypothetical distributions. Further checks on consecutive
time pcriods lecl them to propose that the presence of individuals with unequal
liabiliries best explaincd all the facts.

WHnlt l NUMITER or pERsoNS engaged upon
a specific task arc obscrved over a period of
some weeks or montlrs, thcy are often found
to havc sustained a certain nurlbcr ofcasual-
t ies; i fsuch casualt ics are so tr ivial as to per-
mit thc victirn to continue work, it may also
bc obscrvcd that the sanre pcrson is injur:cd
more than oflcel so thaL thc statistics of the
whole period providc a certain number of
per$ons who havc passed through unscathed,
tiome who havc bccn injured once, others
who havc bccn injur:cd twice, and so on.

A lrequency dist l ihution of this kind
arises rrnder vtr ious condit ions and the
proport ions of the whole populat ion found
in i ts dif fcrent subdivisions wil l  he regulated
by the group of causes which deterrrr ine the
happening of thc cvcnt in question. I f  for
instarrce wc distributcd amongst a set of
famil ies, cach containing the same number
of rnernbers, somc source of infection (per-
haps a person sull'ering from influenza might
go to rcsidc in each family), then we should
ultimately have statistics of multiple cases
of inffucnza, some families hitving no cases
(othcr than that of the intruder), r ;orne
having one, two, and so forth. But even
without the supposed importat ion, and
if sickening with inf lucnza wcrc as much a
mattcr of chance as the drawing of an ace
of spades from a wcll-shulfled pack of cards
which we should do oncc on the average in
every 25 trials, wc should still expect to
find that the statistics givc instances of
famil ies with more than onc casc of in-
f luenza.

To take another i l lustrnt ion, let us sup'
pose that 100 equally capacious and cqually
accessible pigeon holes are bornbardcd with
20 balls, none of which can firll clear ofl the

pigeon holcs altogether, then the chance of
any one bal l  lodging in any part icular pigcon
holc is one in a hurrdred, and at the end of
the bombardrnen( the distr ibution of pigeon
holes with 0, 1,2, ctc. bal ls in each is given
by the 2l successivc terms of:

/ 9 9  I  \ 2 0
1 0 0 t . ^ ^ * - - l- - -  

\100 100/

But the pigeon holes might not be of
equal size. lf some wcrc vcry rnuch lar:ger
than othcrs, the former would receive a
greater sharc ofthc bal ls and the distr ibution
would be very difl'crcnt from that just given.
Similarly if the pigeon holcs changed size
after the bombardrnent hird comrncnced, the
distribution would be affected, Thc cxtreme
limits of the two modif icat ions would be
rcached ifeither (a) all the pigeon holcs save
one were covered in, when the final distribu-
tion would necessarily be I pigeon holc with
20 balls and 99 with none, or (b) ifdircctly a
ball entered a pigcon hole a lid fell-as in the
trap nest of a poultry fancicr-which would
lead to an ult imate distr ibution of 80 pigeon
holes with no bal ls and 2() with onc each.

These examplcs, although their analogy to
the subjcct we are engaged upon is but irn-
perfcct, start a train of thought. Knowing
the folrrr of the ultimate distribution ofl
pigcon holes wrth various numbers of bal ls,
it is cvidently practicable to forrrr a judgrncnt
as to the nature of thc causes which havc
operated in the distr ibution, since Lhese wil l
complctely determirre the result.  We say
advisedly 'lJbrm a judguent rrs /o" and not
"prove u,hal r+'as" becirusc an inverse prob-
Icm of this kind presents ccrtain difficulties
which we havc no space to discuss. Follow-
ing up this trai l  might i t  not sirni lar ly be

l*Reprinted from Report No.4, 1919, Medical Research Committcc, Industrial fatigul

I Research Board (Creat Britain), with the.pernrission of the Controller of IIer Britannic I
I Majcsty's Stationcry 0fficc, A smirll portion of the text, 29 tables, and the Appcndix I
L hirvc been omittcd. -l


