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14 SOME APPROACHES AND PITFALLS 
I

AcerneNr REseARcH is highly hetetogene:us in content and emPhasir"l1"tftTff: 
I

from intensiv* ,tuoi*'titie'role of frecific variables to broad-scat- 
i::::,:::1H;: I

of accident incidence. There are many types of accidents' and many lrrct:lt;":t:"-l 
I

interrelatcd, that may bc significant' This complcxity is:::i^ipt"'T1:tf:H[: 
I

proactring the subjeci for ttie lirst time' irnd it remains a source "' t":"::t;:-:".i1; 
I

itr;;l;;-;igatois. l"-"i** of this, it is our Durpose in this "nttntit..:t"lli:r"t"T: 
I

ilffi i;*.'*il'::';::t*itl;"eiu.1.;.1"qill'TJdl:rtil[-::,* |
UniteA Smtes--and note the limited usefulness o[ such comprlatronsiij:::H; 

I
mination of causatron] Finully, we shall.emphasize that, unless he uses appropnats 

I
methods ancl bears ,n ,nioJ ifr. "o*pt*xity or tn* fielcl, the research worker is likely 

I
to overemphasize the imporlun", of the variables with which he is particularly 

I

I
Tgn Nnnu non I Blt"l'ncnP APrnoecn I

Despite thcir frequent biases and lack of specificity' l:t. ::iTatizing 
the inci- 

I
dence of accictcnrs in f "rg- i.p"f "tions.can^be ui*a protituUly, especialty iT 

ldt"lt-lltl-t I
the general typ.r, nu*6'"rs' ana trcnds of accidenis' They are also used to suPPort 

1
statements t,r the etreci thai accidents constitute ir major practical problcm and that

as such they justify ,;;;;;ilt-lton of those 'um" "on""pts'and methods that have

;;.;J t uiirirr in it'," uni*'standing and control of related problems'

This empharo on ittt practicaihas provcd very uscful- to those seeking en-

couragement unA ,uppott ior accident reseatch ani control program$; it has' in

fact, facilitat"a *urrf li thc invcstigations cited in this volume. It tends, however,

to divert attcntion tarorn irr*or*,icaiand interdisciplinary problems not recognized

as directly relevant io tfr. ,ofrtion of spccifi", practicai problems' This emphasis

on whitt is thought to be the obviously pru"ti"ot has bein couplcd with and has

engenclcred a narrowness of subjecl iatrir,. PT,*ptl. 
o"d.lTtlr:lology which has

unquesrionably i.p;;;;'p;oir"r, in the field. Thi literature is largely parochial'

f ra f ,mented ,andd ivcrgent ,andevenwhere- th is isno t thccase i t i sd i fhcu l t to f ind
;",i;iil;;r;ilh -;. construcrively synrhetic rather: rhan merery ecrectic' ,

These clcficien"i*, or* well illustratid by a number of the selections in this volumen

eventhosechosenasthebcs tava i lab lcexamplesof the i r types .Wi th theexcept ion
oiit*'pup", uy cotioi, however' which follows below' and of the many PaPers

that arc to varrous extents in its lineage, there have been few even partially successful

attempts to provide c;;;6*;l fra#works within which the entire subject of acci-

O*n*t,"*g*tdless of type, migtrt be approached systematically'.

such an over-all syrrthesis must provroe r iru*"*ork within which it is possible

to consider not only accidents in large populations but-also lhose occurring to

indivicluals. lt must ile'ffii;;;pr.fi. fo accidents in which the physical ch11ac;

ter ist icsofthccnvironmentareofpr imatyimportanceandthoseinwhiclrnrcdical ,
physiological, behavioral, and other *o'" "hu*un" factors are dominant' For

exanrp lc , l tmusto* .quur ryusefu l in thcana|ys iso facc identsasd iverseas those
involving .*pto*io,i*, iuttini "orni"**, and equipment failures, at the one cxtrcme'
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and those involving ruptured aneurism$ and psychological upsets, at the other.
It must selve also as a device for the recognition and categorizing of factors irnd
their interactions, to be considered in the systematic analysis of any accident or
group of accidents.

Ideally, the approach must be intentionally multifactorial and must avoid
unsupported presuppositions as to the primary causes either of accidents in gencral
or of those in the specific group undcr study. Unsupported presuppositions, as
we shall note in subsequent chapters, have proved a stumbling block to man_y who,
in discerning the unique contributions of their own disciplines. have attemptcd
to explain essentially all accidcrrt phenomena in ternrs o[ the concepts and groups
of variables with which they are customarily concerned. Nonethcless, it must be
recognized that rnuch good work can bc, and has been, done with the use of ap-
proachcs which are not generally sirtisfirctory.

Attempts to explain phenomena in narrow terms are charactcristic of the
development of a new area of scientific concern. This has been seen repeatedly
in medicine and biology, as indicated, for example, by the formcrly common phrase
"the germ theory of disease." This early phase is followed by a second, in which
more sophisticated research is accompanied by increasing emphasis on the apparent
complexity of the field and, concomitantly, by despair as to the possibil i ty that a
relatively simple, unifying conceptual framework might be developed. Accidcnt
research in general has reached this second phase,l and we could cite many dogrnatic
statements that it is impossible for it to progrcss further. This view, howevcr, is not
supported by the evidence and is challenged in the first reading-a discussion of an
open-endcd but nonetheless structured approach to accidcnt phenomena.

THE EPIDEMIOLOGY OF ACCIDENTS
*John E. (iordon- M.D.

According to Westbrook2 the importance of a scientif ic papcr can be nreasured
in part by thc frequency with which it is referred to in others' work. Judged by
this criterion, Gordon's work ranks high, since it has been referrcd to, discussed,
and productively applied by rnany of the authors reprcsented in this volume. This
is not to say that the use of its framework poses no problems, a point to be discusscd
below; but it represcnts that great rarity in accident l i terature, a practically useful
device for at lcast approaching thc entire field.

Eptonrrrror-oclc METTToDS lN
C(IDENT RnsrnncH

To undcrstand the importance of Gordon's paper, it is necessary to recall that
t was writtcn in 1948. That decade, despite the world conflict which dominated
ts first half, witnesscd dramatic progress in the control of important infcctious
iseases. The sulfa drugs, thc first of thc antibiotics, DDT, and greater understanding

use of immunization and rclatcd measures had all contributed to sharp declincs
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I

in the incidence and prevalence of such diseases' As a consequ*"*:' lh::"-:-o"n::ti:1 I
;,h-;;;i l h;alth ;lo;t began to.realize,thnt thc substa'tial increases t't t." 

I
relutivt'imporrance or a""itl"it* could no loneer be ignorcd' tntt.:::tti:1""i"ti 

I

l;i:::l'l;.1ru1"#i;;'ll:iill-;xlllrixffi i:i.I?tii:":i#l
il'f;; it. "iose'relationship to the^co.ncepts' suhject matter'.-"0 

i-.t:""""1.['J;: I

fkn:lt.f,-'l-:i hi:*::1,,:1,ff ru'trn' 
Gordo1's pnper uu r*'� r" *"' 

I
In this context, it stalrcls as il c'irrcfully organized and well.docglllgntad *retement 

I
of thc approPriateness and potential.utility "f "pdi;g t: aTtd,:nT 

.T":*;$ |
long rrpplicd to mote traditional problems' Gordort points out'l*.:OJffHi-'.Jftl 

I
has been successfully 

"extended fiom its original restriction * Jt:::ll:1:-:fi: I

l**:illxl;",1xli*'::'-",tr;.TTJ*T:""#1i:':""'J'","+tTi!:ii;ff 1-'*':":nI
that injuries, as aistinguirtred from disease, are equally susceptiblc 1o this apProach' 

I
thar accidenrs as a health problcm of populations conlbrm to thc samc bi:l:llt 

I
laws as tlo disease pr.,.*rri, rrnd regularly eviderrcc corlparahle behavior 

" rlis 
I

introc*.rction i, ,trongry''u;fo**a by 
"a 

series of cxamples diawn in parallel from the 
I

infectious disease and accident literature'

Gordon makes quite clear that by "the epidemiology gf a1]!en'ts" ht -:iT 
I

those aspccts of hutnatr ecology that are eJpecially fc*inent. t: the occurrence 
I

o facc i c l en t s inhun ranpopu la t i ons .S ince - theseunp tannedeven l s r c la t c l=v i r rua t |Y I
all of the interminably ;;;[- aspects of the human situationo he explicitly extends 

I
to this areir thc ..rr"*p-riui'ir*eivork found useful in handling the same types of

variables in thc study of th" g..,,, incidcnce of infectious and noninfcctitrus diseases'

within rhis framewofi:.;".fi;ilirur-r 1'", it is possible.to.delineate pattcrns in the

distribution of these "irr.i*ir- seemingly c_hance events which may lead (ernd in many

instances have lecl) to'un uiJ.rrtandirig'of their causation and to the possihilitr.es fo1

thei r :contro l . - tneapproachisuset j t rot l r todescr ibethefrequencyanddist r ibut ionof
accidents, especially in large populations' an{ to gtg:ni1* -tl:,search' 

particularly

in rnore homogeneous groups, for. factors etiologicilly-associated with increased

incidence. facets of the epidemiologic method whicfi Ma"Matron et al '1 have dclined

as ..dcscriptive" and "analytic." 
_

Applied to any **ol"ui'ptoUl*Tl.'lk allloach involves essentially sorting out

the mixture of factors urroJiut.A with incrcased incidence' lt is an ordering Proces$

analogous to that used in approaching any-other similarly mixed bag of eveilts

whether, for examplc, 
"fcvcis;' or meteorological phenomena' lt is the first step

il'i;;;*itg down fiom the gross to the specific'

The readings in this chapter,, in contrast with those in Chapters 4 through 9'

are concerncd chie'fly *iift ttt* descriptive epidemiology of accidents as they occur

in large, heterogeneous BrouPS' Slch palterns are isually so general that their

description contributes t u"t Iittic to the understanding of causation in any immediate

Eense, a fact well ."d-;;;J ;y-*uny of those wirking at this level of analysis'

Work of this type reprcscnts, howcvcr' a necessary step without which it is oftcn

inrpossible, in practical situations' to idefltify thl general arcas frorn which an

acciclcnt problem i* "Jii"uii"g and to deternr-ine the'ir relative importance'
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I THr Cobrcepr or C,c,usr
I Although the terms "cause" and *'causation,, are often used in these descriptive
I PaPers' cmphasis is placed on the qualitative antl quantitative definition in statistical
I terms of thc parameters, and thiir relationships, associatcd witn rrign ratcs of
I occurrcncc. This lever of anarysis is often far renioved frnn.' tl.,or" which emphasize
I the identification of specific "tuur*r." Harf a century ago Bertrand Russell pointed
I 

ol, thaf the "notion of c'ause" is foreign to what tr".eie#a ,ou, ,rr* more established
I ll ierces'^and that their concern, ruih.r, is with the derineation in mathematicar
I 

*:tlr of.the inrerrelarionships of the variabres wirh whic; they asar.+ without
I taking sides in rhe artack on derermini*,,' ruun.r,.a ;; d;;;i uni o,n.rr, one may
I 

note that"this-emphasis is.becoming increasingry *ii.;p;;;l '* icci<tent research.
I A paper by shaw and sichef for"exampre, iL;r, ili* ,u."*rlu identification,
I f:l 

'iifotm exposure' of individualaccidentlate paterns, derivcd without substantial
I attcntion to the activity of spccific .,.uu*.r."i 

otr,*r' **u*pler, *urity identiried
I 

bJ' tflci: cTnprere or suLsuntiir avoidance of rhe rerms ..""u1r.,, and .,causation,,,
| 

".t: 
:" bc found in the chapters that follow. other authors use the term ..cause,,

I chiefly as a synonym for mechanisms of injury- (;;.:-+iling instruments,,)I without indicaiine or recognizing rhar this ofien contributes little to the under-standing of rhe fa;tors that ied upio irr* ̂ ""ia"nr.
Gordon's approach represents an intcrmctriate position weil illustrated by hissubtitlcs. Progressins frc,m a discussion oi ,'Mou*,n"nts 

of Diseas* and InjuryAccording to iime,"ie cansidcrs "Accidentsas 
an Ecologic probrem,, ancr points out

lfe 
ulefulness. in given situations of consioering .."ausuilon 

. . . as something morethan la function ofl the agent directly involved. . . . Rather it is a combination off o r ces f roma t l eas t t i r r eesou rccs  .  t t r ehos t , . . ,  t heagen t , . . .  and theenv i ronmen tin which host and agent find themselves.' '  ihi, ,r."*, on the interaction of multiprecauses is further developed by consideration of categories rr "rr".*r*.istics of host,agent (see below), and environment which, ti,ougfi urwuyi ,".n.*iu, rmporrant,may be espcci*lry so in specific instances. etthougrl charricteristic, or *uny ,yp*are considered, of particular interest in connecrion"wiilr -napt".'a lr'rri, statcrnent,"whatever 
the kind or nature of mass discase or injury, thc part exerted by the

ffil::r.".:::ic 
environmenr is probabty the mosr ne;le;t.O of 

.uny 
epidemiologic

unfortunately, in thc accident literature and ersewhere, the term ..epidemiorogy,,
is given a wide and confusing variety of meanings, and Gordon,s usage differs
l1"T Lhu, represented in subsfruent selections.* Moreover, members of collateraldisciplincs have tended to rcgarci epidemiology as primariry an extension of theconcerns and methods_ of their particurar netis. rnis rru" u'*rn erpecially true ofworkers close to the crassicar subject ma*er of pubric h-;rd, ;;irhe increasingrepresentation of additionar.disciprines in pubric hcalth research has served toconfuse the rnattcr even further. 

r

such views overlook fte fact that, although the variabres and substance withwtti l !,such-disciplines commonly deal are r*'r*u*nt to epidemiorogy, rhey do notcontribute thc bulk of the subjcct marter with which lt io, ti**" unl irli"'u concerned,* Cordon has dcfined epidcnriology as thc. stucly of medical ecology in all of its ramifications.This definition is prcferred by the prEent authors,' 
-
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including as it does matters as diverse as incubation periods,the ecology of nonhuman

"--*irlif." effectn of ioni.irg radiation and air pbllutants on populations' secular

variations in disease i";id"";* and prevalence, and various qedical correlates of

sociocconomic indices. since the welisprings of accidents are similarly diverse and

involve many of the snme hurnan and enviionmental variables, we have not in this

uoro*"approachedaccidenttesuirrchfromonlyonediscipl inaryviewpointbut
ra therwehave, in , t , * *onn, ,o f thcep idenr io log is t ,a t temptcd ' toemphas ize . the
."rii"fn ways in which the particular_ionserns, ii*wpoints, and tools of various

disciplines rnay be b"t;gilf productively to,bcar on the subjcct' For this reason'

Gordon,s paper, with it*-'.n prru-i'i on multiplc causation, ccologically considered,

i* un uppropriate introduction to this broad sampling of accident research'

Extsrtrqo nlrns for deaths from accidents

arrcl violence remain nunrerically at almost

the iclcntical level of 1900, 88 per 100'000

population in 1900 and 88 in lQ46' The

i*t*tiu* position irmong public he-alth

oroblcms'is at a higher level,  sincc these

Ionait i .rns have advanced as a cause of

detrth irr tlre I'Jnitcd Statcs from sixth place

in 1900 to third in 1946'

Industry ilnd vurious governmental agcn-

cies have given mr;ch attcntion to the

accitlents tliat occur in the places where

nrerr work, in ptrblic areas, and irr rclation

to motor cars. Accidcnts in homes out'

distance any other: class in the losses thcy

"ausc, wheiher judged by dcaths' by t-he

permanent dcfccts that fcrllo'rT' or by

i**potnry disabi l i ty '  t- ikc al l  progrirms

for 
'the 

prevention olt rnass diseasc and

in1u1v, that dirccted toward trccidcnts is

i*.*isutitv a team effort involving a nutnber

of og.ncies and a variety of discipl ines'

Atthough health departments havc an

obligatiorr in all accident prevtsntron' a

bcttJr record for home accitlents is believed

to i lepend largely upon what health depart-

ments do irr that ficld. If honre atcrdcrlts are

prirnarily a public health problenr' thcn

ihut ptoLl** is reasonably to be approached

in t lre manner and through thc tcchnics

that have provcd useful for othe-r tnass

disease problems. This includes flr$t an

epidemiologic analysis of the Piu't lcular

situation, an estahl ishment of causes' the

development of specific preventive measures

directcd toward tlttlse causcs, and finally a

oerioclic cvalu ation ol' acotlmp1 ish ment from

ih* p..,gtu* institutecl.
No need exists in thcse days to trace the

way in which the epidenriologic rrrethod

has extentled from its original restrictiotr

,o' ,lt. .o,ttnlunicable cliscases, to a broird

application to ffia$$ discase of man; to

"uir**t, diabetes, congcnital anomalies' and

nratry others. lt is not so generally app^rect-

iltcd that injuries, as distinguished lrom

disease, atc equally strsceptihle to 
, 

tl'ris

approach, that accidcnts as a health problem

oi populations confotnt to the same

Uiot.rgi" laws as do tlisease ptocesscs and

rcgula.tly evidencc a comparable behav.ior'

ffiis ii reaclily intlicated by an initinl

conrparison of representative diseascs antt

injuries according to frequency distributions

in tilne, an epiderniologic charactcrtsttc trr

established value in separating onc mas$

diseasc frorn anothcr, and irr distinguishing

kinds of behirvior.

MovtMer.lrs oF DISEASE AND INJURY

Ac(rt)RutNo to TttvtE

The point epidcnric is perhaps the ntost

arrestin! of all tlisttibutions in tirne' that

circumsiance where a sharp aggregation of

cases occurs within a brief intcrval as thc

result of a single agent act ing during a

nrcscribed and linrited timc (Figure l)' A

circus train backcd up to a standpipe in the

F"'""'ui#ili"Jfi f :fi J""#l::,'�ffi 11J"H?"fi{J'�fl';";#ikso:so+51s]


