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Bnronn wE EMBARK upon the first offour chapters dealing with behavioral approaches

to accident prevention, it would be well to attcmpt a clarification of the role of behav-

ior in accidents, a rolc that is often as ambiguous to thc research workct'as it is to the
general public.

In the compiling of accident data it has become almost traditional to use a classi-
fication system which dichotomizes accidents due to human bchavior and those in

which human hchavior apparently played no part. Thus an accident attributed to
-'driver errof" is regarded as clearly duc to human behavior, whcreas an accident
resulting from the failure of a mechanism-the tire of an automobile, the fuel system
Of an aircraft, an automatic alarm system-is classified as having no human ceruse.

Such a scheme is mislcading lbr several rcasons. First, it implies that cnough is

known about acciclcnt causalion to permit ilccurate attribution to human or nonhu-
man factors. In thc prcsent state of our knowledge such an irnplication is not war-

ranted. Secondly, what wc do know about accident causation leads to theconclusion

that bchavioral elements, far from being discretely prescnt or absent, arc prcscnt to a

greater or srnallcr extent in virtually cvery accident. Even thc most obvious casc of
"driver error" may involve a nonhuman environmental situation in which "error"

was greatly favored if not, indeed, inevitable. Similarly, even an accidcnt that seems

due to a mechanical failuret involves the human element of failure to inspect the

device adequatcly or to provide it with fail-safe fcatures,* .just as an accident due to a
hurricane or other "act of God" involves the behavioral clcment of the victims, who

failed to predict the occurrcnce of the damaging winds or to remove or otherwise
protect themselves from thc cl]'ects.

Even when thc magnitude of the human element in a certain kind of accident can

be accurately asscssed, it is important to note that its sheer magnitude does not inevi-

tably make it the most appropriate target for preventive mcasures. The amputations
ancl other injuries common in industry cluring the late ninetccnth ccnturyr for exam-
ple, could be clearly attributed to "humirn error," but the most effective countel
measure.proved to be not a program to change human bchavior-that is, to make I

worker "more careful"-but rather the installation of machine guards which mad
the human error noninjurious to the person involved. On the other hand, such largel
"nonhumAn" k indsof  acc identsasthosecluctothefa i lureof  e lect r icwir ing,  bo
and elevators, and to spontaneous combustion have been effectively reduced
altering human behavior-through legislation requiring building codes, periodic i

spection, and the provision of police and fire department personnel to prcvent
reducc damage and injury.

Yet another difficulty stems from thc usc, in the literature, of the term "h

factors" to cover a wide range of mcanings. (See McFarland, Chap.2.;r'o yuttu'

accidents, the physical dimensions of the human body, reaction timc, color blind
drunkenness, attitudes toward the police, emotional disturbances-in short, a wi

variety of elements, modifiable and nonmodi{iable, close to and remote from
dents-have at one time or anothcr been labeled as "human factors." The ambiguit
of this term can be a maior obsterclc, both to the research worker who uses it
and to the reader seeking to identify the objcctives, the point of view, and the pu
poses of the studies in which it is thus used.

' See reference 5 for a discussion of fail-srrfe devices.



SOME COMMENTS ON ACCIDENT RESHARCH

lusr r$ rrrr srupv ofchildhood diseases can.
rot be meaningfully separated frorrr gencral
lrohlems of health and discase, so thc studv
rf childhood accidents must be related to ;
Jeneral investigat ion of accident phenomena.

The big que$rion is where. to begin, be-
ausc the dif ferent backgrounds and pre<l i_
lct ions of pcople intcrested in accidcnts
rake themselveli i-trongly felt. Fortunately,
lsearch workers have become sophisticated
nough not to pcrmit their special intcrcsts
r distort their views. Most dedicated wor_

? q l

within the limits delineated by the foregoing caveafs, however, there exists a vast
array of 

.accident phenomena that lend thernselves to study by behavioral scientists
from various disciplincs. The psychorogist may exanrine the perionalit ics, perceptrons,
and response charactcristics of those involvccl in accidents; t 'he sociologist, the chor^"-
teristics of_ social groups which influence exposure to danger; the 

"anthroporogist,

cultural values concerning safety; the economist, the relatirle costs of'safc ancl less
safe industrial processcs; the historian, the deveropnrent of safety legislation and
other safeguards; and thc political scientist, the political forces thai inducnce safety
legislation. Accidcnt research thus oriented has not yet made great advanccs, but the
causes and results of mirny types of accidents can be ituaied as productively from the
behavioral-sciences pointaf view as othcr aspects of human expericnce.

Because of the several disciplincs and numcrous approachis represcnted in the
behavioral sciences, we have devoted four chapters to thii aspect ofaccident research,
and additional examples are included in chapter 3. The present chapter begins with
excerpts from four paPers that reflect the general emphasii and preserit lcvel irf devel-
opnlent ofvarious behavioral-science approaches to accident rcsearch. These indicate
some of the current theoretical and methodological problerns and provide background
for the selections in the next three chapters.

SOME COMMENTS
ON ACCIDENT RESEARCH

-Anptol Rupoport, Ph.D.

Although it does not present a systematic analysis of behavioral approaches, this
papcr is a refreshing departure from most of the behaviorally oriented accidcnt liter-
ature by virtue of its sophistication and ifs wide-ranging ioncern with aspects of
accident research and causation (such as the role ofiultural factors) which have
received insufllcient attention from behavioral scientists. It is cspecially noteworthy
for its avoidance of the narrow and cxclusive emphasis on personality factors, which
has long dominated the accidcnt l i terature. Although conceined primarily with child-
hood accidents, its points and emphasis are of geircral relevance.

keru have comc to realize that the approach
which they see most clearly because of their
special interest or special training is only
one of several and that ideal ly the several
approachcs should complement one anothcr
instcad of struggl ing for pri tnacy in malters
of attract ing researchers and puhlic support
and implcrncnting proposed corrcct ivc rrrea-
sures.

However, a proper integration of efort
is easier askcd for than accomplishcd. Even
aside from competition for cffort, even if

f 
Reprinted from BtAayr'oral Apltroaxhes to Accidtnr Re:tearch, Association for the Aid-l

L of  Cr ipphd Chi ldren,  New york,  1961, pp.  164-t78.  l
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funds and manpower were unlimited, we
would st i l l  be divided by dif lerences of opin-
ion about what to do first, because ofdiffer-
ing notions of what consti tutes a logical
sequeflce. The situation is the same in any
large-scale planned activity, For instancc,
whcn ir society is industrialized, a certain
rhythm must be preserved in expansion of
capacity, expansion of market, training of
cadres, and changes in patterns tt f  l iv ing.
When resources are as strictly limited as
they are in research and action irr thc field of
accident phenomena, organization of effort
becomes a crucial task if any sort of e{Tect.
ivcncss is to be expected,

The question, then, is where to begin.
There are those who will not fcel comfort-
ablc unless they have precisely defined the
problem arca. Thus we have energetic
searches for a definition of "accident." The
variourj  points of view from which "an acci-
dent" can be defined have been ably sum-
marized by Dr. Suchrnan. I think it should
bc granted that in some problcm areas pre-
cision of dcfinition is prerequisite to the
effectiveness of measurcs undertaken to
solve the prohlcrns. Thus, in medicine, no-
sology is of prirre inrportance, and the
reason is not far to seek. Most spectacular
advances in medicine crystallized around
the discovery of *'specilics"-as in cher'no-
therapy and in the discovery of thc irnpor-
tance of vi tamins and trace elements in
diets. Herc, of, coursc, prccise classifica-
tion and identification of diseases were of
supreme irrrportance to the extent tlrirt very
f ine dist inct ions hacl to be introducecl before
progre$$ could be made. Obviously the very
natrrre of the specific reqrrires that the situ-
at ion in which i t  appl ies be specif ical ly re-
cognized.

Ncvcrthclcss i t  should be bornc in mind
that equally dramatic advances in rnan's
war against discasc wcrc rnade with the dis-
covery of the importnnce of nonspecif ic
factors-e.g., public hygicne and general

levels of nutr i t ion. In this contrcc:t ion i t
should be enrphasized that factors not di-
rectly connected with rrrcdicine or even with
the general prohlerns of health and disease
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played an equal or a more important role in
impr-oving the gcneral level of man's health
and longevity, l t  is possiblc to argue that
Eucl id may have contr ibuted more to medi-
cinc than al l  thc medical discoveries f iom
Hippocrates to Pasteur, For Euclid system-
atized geometryl systernatized geometry
made possible the science of optics; optics
gave us the microscope; and the microscope
led to the discovery of microorganisms anC
eventually to the first major brcakthrough in
medicine and hygienc.

Wc have, then, in medicirre, two types of
advanccs: dramatic discovery of specifics
and a gradual, rather uneven amelioration of
tonditions in which man can safcguard his
health and can come to grips with specific
problems of, health ancl disease. And while
we speak of -'conditions," we should cer-
tainly not forget the general philosophic
orienlati<ln, the world view, thc rnood in
which man faccs the problems confronting
hirl. In this respect the activist mood. char-
acterizing Western society, was certainly
more conducive to medical advances than
thc fatal ist mood; natural ist ic phi losophy
was more favorLrble than an animistic onc,
and so forth.

In dcal ing with accidents we can also
distinguish bctwcen specific and global ap-
pnrnclrcs. The discovery and removal of a
structural dcfcct in an airplane, improve-
lnents in road engineering, industr ial safr
devices, etc. are all obvious cxamples
specific measure$, Their importancc is by
means to be discounted, espccially sincc t
"yield" of these nreirsures in terms of l ivc
saved, cvcn i f  small ,  is usually clearly dernon
strablc. The situations al low tbr "before a
after-" tabulat ions with the conseor-rent iden
tification of "causes." This specificity mak
the fight against the accident clcar and trt
tractive. I venture to say that it taps a parti
cularly regrcttable but on occasions usef'
facet of human motivation-nanelv. t
idcnti f icat ion of a "culpri t ."  I  shal l
more to say on this subjcct a little later.

The discovery and implcmentation
-'global" measures analogous to public
giene or to cultural attitudes is, in the p
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lem area of accidents as elsewhete, a much
more difficult matter. Here precise defini-
t ions wil l  not hclp us, because we are not
dealing with a search for precisc measures.
To resort once more to the irnalogy with
rnedicine, thc vi i lue of el iminating superst i-
t ion, for exarnple, although i t  was probably
very grcirt in irnproving public hygicne,
could never be ascertained exactly. We still
do not know how to measure the "amount"

of residual superst i t ion or misq.r.rt , i .r t
in a populat ion ()r to correlate this amount
with the level of attainable hygienc. Rcsults
in such an area, then, are not bound to be
dranratic, nor cvcn precisely demonstrable.
Yet their importance would be dif f icult  to
deny. l ,  f lor one, aln l i rmly convinced that
our cultural cl imate, our aspirat ions and
myths, find definite reflection in the prevail-
ing att i tude toward the automobilc and
that these contr ibute in no small  degree to a
basic accidcnt rate which would remain,
even if all the specific measurcs of accidcnt
prcvcntion were real ized. This idca lurks
in the paper by McFarland and Moore,
Youth and the Automohilt,. Other factors
contributing to accident riltes, as offi-
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paigns: landlords, industry, common carri-
ers, government, ctc. Witne ss the speed
with which actiLln was takerr in the pol io
vaccine dcaths of a few years ago.

At the other extreme, we have diffuse
frrctors, dif l lcult  to identi ly and even more
difficult to demonstrate as relevant, but
which may neverthclcss be of great impor-
tance. I  shal l  rcturn to these factors later,
but f i rst I  would l ike to ask this question:
Do wc have intermediate situations? In other
words, do we havc factors of importance
in the area of accident phenomena which
could in principlc be demonstratcd but
which havc not yct been demonstrated? In
the l ight of the history of medicine, which.
I agree with several of the participants, is
entirely relcvant to our topic of discussion.
the answer should certainly be ,,yes." In
fact the history ofmedical discovery is over-
whelmingly a rccord of identifying factors
spccifically relevant to health or discase
which had not been previously recognized.
What had been a vague notion that low,
marshy places are conducive to malaria
became very specific knowledge about just
what it was about thcse places that gave man
malaria-namely, not mal aria (bad air) btrt
certain dcfinitc species of mosquito, and not
even these direct ly, but rather the protozoa
parasit ic on the insect.

I t  is axiomatic that scienti f ic rcscarch is
the discovery of 'causal chains, the establ ish-
ment of the forrn " l f  so, then so." Now we
have becn amply warned, and r ightly so,
against thc faci le singl ing out of causcs, We
are shown innumerable instances of how
the same al legcd cause produces dif lerent
effccts in dill'ercnt contexts. However, ille-
git imate extrapolat ions of the causali ty
principle and unwarranted simpli f icat ions
do not by their fai lure inval idatc thc prin-
ciple. ls not the whole notion rt f  controlhd
experiment a successful circurnvention of
this pitfall? Wherever it is possible to re-
produce essential ly identical condit ions
except for the value of one independent
variable, the -'elIect" of that variable on
some other variable of interest can always
be studied. This is not, of course, fal l ing into

lcial ly recorded, factors having to do with
deep-seated attitude$ rather than with ex-
plicit cxercise of safety measures, wcre

ly discussed by Dr. Foote. These mtrt-
s are difficult to demonstrate. and even

f some of them could be proved, we would
al ir  loss as to what to do about them

We have, then, these two extremes, On
he one hand, there are the demonstruhle
,pecif ic accident-conducive situations. The
rnly problem here is to induce people to

;ognizc the situation and to do something
it. Thi$ is somctirncs forrnidably diffi-

t, as Dr. Freedman has shown so convin.
y in his discussion of a specif ic type of

ident-namely, lead poisoning in chi ld.
eating paint in poor horles. But at
we know whcrc to direct our efforts

hen we ftrce a situation of this kind, At
such efforts are rewarded, particularly

hen thc removal of the sit i lat i( ln deoends
peOplc who can be rnade tirrgets of cam-
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thc trap of single-cause single-effect fallacv' docs not presuppose that all -:;1:lli'v;til|;tJ: 
I

it;l*l;n* jTJ",I;#[-i;iff :TX,H:f"]:Hiljilll*li:'#::,.l""llll;"1,1111|
..what causes .f,?,, but rathcr to a question approach. Admittcdly tlr* u."i:',-:'--";;;;it;'; 

I
of ttre rorm "To what extent does the varia- -*;;;-*;; ir." *t*ov ':1*ii":t-if:*:l

tion of )/, other tt,ings t'cing equal, effect the situation at a time' How the:?;1'i:-:"tt; 
I

variations in x?" are to be put into the whole ptcture ls a 
I

Now this is known as the analvtic me- separate pioblem'- b"1 '11, 
:Ti iii:::*t I

thod, time-honored in tr'tt "rlt'it"i phvsical should not bc confuscd *tt1i"".l,Ill;;"r- 
|

sciences of the ninete*ntf''-"*n'*y' ifttt* In a controlled experimcnt: 
:.:l:L1::l;: I

has been a reaction in twentieth-century are studiccl one at a ti** 
:1..1 :-:l::",":: I

philosophy against thrs rnethod ot- inquiry' structurins of the cxpcrim:":1':tTi"l-t*; 
I

we are toltl that .,,h- *;;;;'i;;r*ui*. ,r,* The handicap under which soclilI $ursiluE 
I

the sumofitsparts,,onOif,ot i t i*sa mistake l f lust operi l t ;  is the well-known fact thf l t f

to regard thc cntire situation as additively experiments lllol-ninq'l:,::"i*tt 
fn ln'n are 

I
composed of its compo#ir, irrtr. irr- ""rrrt oficn impossiblc for practical or ethical rea- 

|
situation has emergenr- f.fp*rti*, oi its 56n5, Thc social scientist, then, must sclect 

I
o w n w h i c h w e c a n f l o t r l i s c e r n a s l o n g a s w e f r r r m n a t u r a ' l l y o c c r . r r r i n g s i t u a t i o n s t b o s e !
contcnrplate only the p-rir,'""a s.", orr. I aspects whiclr- best approximate controlled 

I
s u p p o s e t h e p o s i t i o n o f K u r t L e w i n m u s t e x p e r i r r r e n t . T h i s i s p o s s i b l e w h c r e v e r t h e I
be so understood. 

gross situation is conrposed of so manY 
1

N o w , I u s u a l l y l e n d a s y m p a t h e t i c - e a r f l i n u t e c t t t t t p t l n e n t s t h a t t h e l a v o f l a t r e l
tr ' t i l . 'n"f ir is, oUj*ct ion, io ihe analyt ic numbers has a chance to operate' 

I
approach' lnilee<l, *o"'* "nti'*ly convincing Thc law of largc numbers is to sociall

examples can be grven. our rnusic has a scicncc what dcterrrr inist ic causal i ty is tol

vocabulary of l? tones-J"ji il-ii i""-- ir physical science' -lnclccd, many of the so'

we rnultiply by the six-ociaue range of the calied tletermirristic laws of physical science

orchestra. It i, lutt'"tt"'' to in'iit tt'at a havc bccn clefinitely shown to bc simply

Bccthoven symphony ir""*rr"ti*rrv .*p.*- instanccs of statistical regularity resulting

sented bv such and tttft;;;;t of ot"ut- from the operation of tl're law of large num-

rcncc of e'ch of th,lr- ;;;:'*t' 
"w; 

i;;;' bers' Although the numbers involved in

o f c o u r s e , t h a t w h o l c s a r e c o m p o s e d o f m a n ' s b c h a v i o r a r e ' o f c o u r s e ' n o w h e r e
patLs( ] | r ( tn \e f , inpa t te rns .Ana lys ispresu-neaf themagn i tudeofnumberso f r r ro lccu la r
mably dcstroys tne patiern and is therelore events involvecl, say, in chernical reactions'

i r r c | e v a n t i n r e v e a l i n g t r ' * n u t u . * o r . r , ' " n e v c r t l r c l c s s t h e r e g u l a r i t i e s o | a c c i d e n t s t a -
..whole.,,  t ist ic$ are respectable' to the extent that we

This criticism is valid, I believe, when it is can speak oti rrn operation of quasi-causirl

appliecl to attcrnpts to explain perception.or relations'

i n t e g r a t c d a c t i t r t r i n t e r n r s o f i s o l a t c d r r n i t s , W e a r e . t h e n , i r r p r i n c i p l e , e n a b l e d t o
b e t h e y s t i m u l i o r * u , . u r * L r c t i t r n s . T h e s e s i n g l e o u t d i f f c r c n t i i r l c a u s a t i v e f a c t o r s o l
a t t e m p t s f a i l b e c a u s e t h e y i g n o r e p a - t t c r n s a c c i d e n t s . T o d o s o w e m u s t s e l e c t | o r c o m .
which mold the pafts irrto thJwholc, I hrrve parative stutly classes of cvctrts with ar

serious doubts, fto*.urt' tft"t thi$ criticism fl1uch care as a sophisticated experimentet

is rclevanr *nen *ppi i*o indiscrinrinately controls the condit iols irr  his laboratory

against analysis or "ornpi"* ,r . i tuations just Accidcnts are, to be sufe, rare events in tht

because the situations "r" -"*pr-*. Anaiytic life of a single individual. But there are st

methods can be much 'ni'u'*O' But this tloes rnany of us that the absolute number o

notmeanthatthey.nnnori*ur*dtoadvan- 
accidents is prodigious. The 100,000 fata

t a g e i f u s e d p r o p e r l y . l i t i e s a l o n c a r e s u f f i c i e n t t o p r t r v i d e s t a t i s
W h e n u s e d p r o p e r l y , t h e a n a l y t i c m e t h o d t i c a l l y r c s p e c t a b l e s a m p l e s f o r c o m p a r i n l


