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DATA SOURCES AND METHODOLOGIES

Accprwr RFSEARCH can be categorized in terms of the general types of data sources
employed, regardless of the purposcs for which they are used. This approach is
particularly uscful to the newcomer to the fleld, because many of the difficult
problems in accident rcsearch relate to the obtaining of data. ln this chapter we
shall note some of the various sources of raw materials which may be employcd
and delineate the skil ls often used in connection with them. Additional examples
will be given in subsequent sections, particularly in Chapter 9.

Aside from its subjcct matter, there is very littlc unique about accident research
as a form of scientif ic activity" The same principles and methods apply as in other
research areas. Scrupulous care must be exercised in the collection and analysis
of data, and conclusions must be based on the careful and unhiased weighing of
thc best available evidencc. Thcre is, furthermore, no substantial evidence that
accident research presents problems more difficult tharr thosc cncountered in related
areas of scientif ic concern, and statcments that postulale such diff iculty as an apology
for work that lacks either rigor or an adequate conceptual basis should be discounted.

It is a very common shortcoming of accident rcsearch that the effort expended
and the conclusions rcachcd are not justif ied by thc cluality of the data employerl.
Although this has long been a problem, it has become increasingly serious during
recent years with thc introduction of modern methods of data processing. The
availabil ity of such methods, particularly as applied to motor vehicle accident
reports, has caused rrrany investigators to lose sight of the fact that no amount of
e{Iicient or refined proccssing can improve the quality of the raw material. Unless
a clear-cut distinction is borne in mind between the collection of data and their
use, sophisticated analyses are l iable to be bascd on such poor material that the
results arc of unknown validity. Both this situation and its oppositc-the poor
use of good data-enrphasize the principle that the quality of research canflot be
superior to that of its weakcst elcnrent.

The range of accident rescarch includes purely theoretical work, laboratory
and field cxperiments, and the observation of natural phenomdna. It is impossible
in a volume of this nature to consider thoroughly the mcthods of data collection
of all of the pertincnt disciplines, This chapter is intcnded, however, to provide a
broad introduction to this aspect of the work, leaving for subsequent chapters
examples of the many more subtle and complcx problems with which Lhe invcstigator
mrrst often be concerned. This chapter, ntoreover, is concerned only with cxamples

data sources employcd in the counting ofaccidents and in the study ofthe factors
t lead to their occurrence. This leaves for Chaoter 9 thc considcration of the

parallel sources of data cmployed in the study of accidents themselvcs,
nd of thc uncxpected, injurious energy exchangcs by which they are defined.

BoRAToRY Reselncn

Little competent accident research has been based on the use of laboratory
bjects, and litt le work of this type is now under way. This is unfortunate, since
is usually only in the laboratory that it is possible to prepare and control the

ise conditions under which observations are to be rnadc. [n addition, laboratory
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mentation can oftcn be dcsisned to avoid the hazards to individuals that
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are inherent in accident research of other types' With 
11Y.,:.:::ttil,:.l,i"Xilll: I

ffi;;;;i';csearch has been limited to rather narrow uuu'":,:X;;H"il;fil 
I

;i';;';i;;,;;a **p*'in'*nt"'3:I:T.]:91:T;1" has arso bccn.n'*'":::5:'#":; 
I

of laboratory rnvestrgation of the ways in which iniurY per se ilay 
T#iitlt1to:; I

prevented (see the di";;J;oi'utti"'"urch in Ciap' 9)' Much t"Tlit""tJr,IHT 
I

not specifically centerJ on accident" however' has producecl findings pertlnent 

I
t" 

H:ri'll; good deal of controversv a$ to the degree to which n til-::':TJrfiti 
I

desirable to reproduce"l"-i"ai"ia"*l laboratory **fcrimcntr' 11.::-lT-T'Tl":::il |
all thc characteristics of eccic{ent situittions' For exampl^c''t'o1t *u1illtil:1il"1;,,iii 

I
favor the deuelopment io' t"oto' vchiclc re'search of highly --pntt\t:il;1" 

lt;T; I

*nm"n*l**n;**6':+il!i:lJ:Jl:f '"#il:'JiilTili#;iif
simple expcrirncnts ..on.".n*a 

with only ,rnutt 
-nutb*rs 

of vaiiablcs can tn"1r 

I
viclcl resulrs of equal;tli;;"d validity,'and there is considcr'.rblc cvidence' partt- 

I
lutarty from collare.""i.iar, inai tnii'i, ,on,*ii**s thc co'*' The fundamental 

I
considcration, rro*ru.r,'lrltr trr* "o*pt**;ty 

-or,-em.ghasis 
of 

L*F 
utn aPProach 

I
but rather whethet it represents the.most sJicntificaliy appropriate and efficient 

I
means of answering the questions at issue' 

- ,^.--^*^-.. recerrnh I
It is csscntial to recognize that, although laboratory re^search is an effective I

approach to some try:i ';;"!ffit ' * 
iti"t -ppt"ptilt* fot'the solution of all

research questrons. ,lh;;" "; clirsscs of problcmi'which cannot usually be solveC

through laboratory t*i*'i*entotion alonc' For example' simulation' of whatever

deerei of complcxity, ,'-qrir.* tftorough tno*f.Ag* oi ,ttui *'tittt is to be simulated'

+'fi"*'il ,Ii; ;-Jd i"i"U--r""ion 
*of 

accidents as they actually occur'

In acldition, it i, "ft*;;;rir"ur* to study in thc lnboiatory the cffects of circum-

stances somewhat di#;;f;"; those wiich have bcc'u adequately investigated

in relarion to actuai Jc"ia.ii,,. wr,.n this is done, the relevance of the findings

to nonexperimcntal'-i;;;;; is frequently-"lt -tiqtt 
kT-IIand can only be

estimared on rhe b*;;i,l;-lotatity of the'available laboratory nnd r-ronlahoratory

evidence.
Are]ateddi f f icu l ty involveswhatmaybc.referredtoa 's the. . rankingprob|ent ' '

(see ..Alcohol in the St"i i- V-iirf * purut iccidcnto" Chap. 4).,It is seldom rccognized

rhar a cornn,,on type of ;:r.#;t**'r is not reac.ily s*iceptible to eithcr laboratorl

or {ield exPeriments' nltnt'ugt' these ap,proa"t'*''toy b" suitobl* to dctcrmint

whether a givcn r..oo'?o' -"Tii;;;i"" tir r*"i"t*l-ror cxa11t1,-:1t u" of barbi

turates--(ian lerrd to th|;;;"* oi o"'ia*nts' they cannot' usually be used tt

determine thc frequenci*iii *'t t"n 1t'x 
taclyrr aoe, Gua to acciclcnts' Thus' althougl

the productiur] .rf ur"i'drntr-in ,.tution to.the administrrrtion of barbiturirtes migh

be simulated in trtt foio'ui"ti' t*rt to't u'''otty contributes-li:tl- " knowledg

of cither the prevateri;';-rtil p"rtin*nt barbituiate concentrations in the actr'

nonlaboratory p"puf*ii"n'"i iiif. or their importance as.er couse of accidentl

questions thirt at p*,""t ""n-Ue investigated onty Uy Tt'd,-*i"l:gl:methods'
A related pro.'f**'J*'i*' f 'o* thi fact that variables not known or: thougt

+ These ars now being dcveloPed'l
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to be pertinent in connection with accidents as they actually occur are not likely to
be studicd in the laboratory, This is but another reason why laboratory research
should be substantially based on careful study of the actual phenomena with which
it is concerned (see --On the Natural History of Falls in Old Age," Crhap. 4).

Experiments may also vary greatly in their complexity, content, and emphasis,
since thc situations which thcy attcrnpt to duplicatc show similar variirt iorr. As ir
result, no one laboratory approrrch is best for rrl l  problems, and, as in all rescirrch,
the lirsl. step should be the definition of thc problem rather than the decision to use
a given approach. This is commonly ovcrlooked in irccident rcsearch, to the detrimcnt
of the field.

Objective choices between laboratory and other approaches, however, involve
many considcrations in addition to those just noted. In theory, the rlethod sclcctcd
should be the most pertincnt, rcliable, and efl icicnt availrrble; in practice, qucstions
of l inancing, lhe availabil ity of competcnt and intclcstcd personnel, ernd many
other factors influence the choices made. Consequently, it is not possible to provide
rules of thrrnrb for choice of method in specific cases. Experience has shown, however,
that certain questions are answered far rnore easily in some ways than in others,t
and that somc appreaches cannot answer certain typcs of questions. For exarnple,
one would not expect an approach basccl cxclusivcly on intcrvicwing to diffcrcntiate
rcliably bctwccn fatal accidents resulting frorn "heart failure" and those resulting
from thc lupturc of various arteries in the brain. Nonetheless, such limitations
are often overlooked by those who consistently apply only one method and view-
point to all problcms.

Soun ExpnnrMrhtt,lr Bl.Asrs

Whenever accident research involves the use or identif ication of spccific individ-
uals, it is essential that their selection bc frcc from pcrtincnt biases. For example,
if one wished to learn the ell 'ects of a pharmacologic agent on individuals of highly
varied characteristics, such irs occur in the gcnclal public, it would be inapprop-
riate to use as subjects healthy young cngineers or laboratory technicians or those
who, through previous cxperience with the same drug, had developed tolerirnce
to it,+ In addition, in laboratory research the circumstances in which thc cxperiment
is carried out must not, if the research is to hirvc v.rl idity, pcrtincntly influence the
rcsults to be obtained. Thus, physical and social characteristics of thc experimental
situation-for cxample, noise, vibration, and the presence of observcrs-arc irmong

"Student" has cited a classical example of the cost of a poorly planned cxpcriment. In it,
)00 subjects were used when 100, appropriately choscn, would have been sulficicnt.z
Many examples of the inappropriati choicc of experimcntal subjects could be citcd, particularly
r respect to the testing of safety equipment. One tinted windshicld, for example, was tcsted

ith a small group of young adult males who, in addition to being atypical of much of the driving
ic, particularly with respect to visioll and related charactrristics, also knew in advancc thc

of the targcts they wcrc to idcntify whilc driving under low illumination. Those who
to accident research from barrkgrounds in engineering and other fields in which the higb

egree of variability characteristic of human and other biological matcrial ls n61 usually present
ppear to overlook consistently the problems which this Frcscnts, not only in the choice of ex-
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I subjects and samples but also in thc dcsign of equipment.
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themanyfactorswhichmusta{sobecontro l led 'F inal ty 'as inal lexpcr imentat ion
with tiving subjects, ir i,,;;;;;";y thar placcbo and learning ellec,ts be either eliminated

* 
?-"'J:T'J,J[["J:'I shortcomings of laboratory research \s -l1vorvel-**l:

to familiarize tt" **perimeitat suUiicts with the equipmcnt and circumstflnccs rn

which they are to be trri-J,'*irfr thl result that sluiic; .f thc cffects of changes in

the variables undc, invJigation have bccn grossty.contaminated by 
learning 

effccts'

The performance of t;;T;'^r"oi-"ir o" a.;"ui"g ,"simulators, for example, has been

measurett bcfore and ;#il;iilni*trution 
"of 

lr*u*r"g* alcohol despitc the fact

tha t thesub jec tswcrcs t i | | learn inghowto .c rpera te thec l "cv icesused 'A l thoughthe
error of this approacil;H ;#car. ohvious' it has bcen overlooked by many

investigators unfanriliar *itf, tfrJ 
'sophisticated 

methods 6eveloped especially by

psychologists and pharmacologists to ov-crcome biascs of this type' It is to indicate

thc nature of these ,t"t;;t;;dt i;at the following selection is included'

THE INFLUENCE OF ALCOHOL ON AUTOMOBTLE

DRIVINC ABILITY
*7. A. Loomis. Ph'D', M'D'' T' C' West' Ph'D'

Thisreportindicatestheextrernecafethatmustbetakerrinanysuchexperiment.
It demonstrates also trr.',Jrt^"rial magnituclc of the shifts in quality that may

occur during thc lcornin! ptt-r.'"r a suujict's performetnce with a new and complex

situation or device'

Dntv l r - r cANAUToMoB l rnhasbecomeaS ince theconsu inp t i ono fa l coho l i cbeve -
nscessa rypa r to f t heda i l yac t i v i t i c so f the 'ug* ' byadu l t s i s l ega leve rywhere in th i s
average American adutt. Multiple physio- "o,*r,tryl it is ntcessary to have a suitatrle

logical and sociologic.l mcchanisrns must *..t,uitir- for determining thc lirnit of

function properly if th- ;;;;;i;;" "i t"t:, 
*n*"i i** alcohol bevonrl which Abilitv is

rnouir* Oiining ii to be a safe and helpful impaired'

factor in everyday tif*' netuus* the auto- iht t*o methods in common use for

mobile is a complicate.l;; sornetimes a determiningtheextentof functionalimpair-

lethal instrument, all drivens are obligated to ment resultlng from the ingestion of alcohol

function to the best of their ncrrmal atility i' are 1o; ctinicil evaluation. of the individual

any siruation that may arise. tt is therefore una'ii) chemical estimation of the blood

proper that penalties U-',lnp*-.a-111*C1 alcohof concentratiofl. Neither mcthod pro-

suitable Iegal channels on those who drive at via-. Jirect evi<lence of the degree of func-

any time without ou* ,*g*ri*f; ii* r,glrts or tional impairment in a given individual' The

others. The driving or iol"t"*ouill after first method assrlrnes that average normirl

drinking alcoholic O."i-* J.ir*it* u fun*ion always exists in the rrbscnce of

major and impoftant prr----rirr,i, protr"m. alcohol. There is no eFtimation of the con'

f Reprinted, with permission' from the-Quatretly Journal of Studies'ttn Atoholl

| .tp, t ,ro+0, M*."h i;;;' i+v'i"i" ry J'l:llt of st"di*t on Alcohol' Inc" Rutgers I

I university, ***"r,i,ir"ii"i,"fi1i:'-';lfni,tH:ext' nve fisures' and two tables have]
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trol ability of a given suspect that would

estirbl ish the basis on which to evaluate the
decreascr. l  abi l i ty attr ibutablc to alcohol '
Consequently, inrpairnrcnt result ing from
alcohol must bc exten$ive and obvious be-
fore such clinical tests can be interpreted
positivcly. Must the state of impairment cf
function f'rorn alcohol be obvious and ex-
cessivc bcfore any person shall bc considered
as being under the influence of alcohol or

before his driving ability is impaired?
The sccond metlrod of evaluating the

extent of irnpairment of function from alco-
hol involvcs the use of chemical te$ts for
measuring t lre concentrat ion of alcohol in
the blood. Rationtr le for thc usc of this indi-
rect method is based on reports madc by
forrnal committccs of the National Safety
Counci l  and the American Mcdical Asso-
ciat ion. These reports are the opinions of
experts who were acquainted with the expe-
rimental evidence indicating a direct rela-
tionship between the effect of alcohol and
the concentration of this compound in the
blood. A number of studies have dealt
directly with the relationship betwcen the
arnount of alcohol in the blood and the
degrce of functional inrprr irment in actual or
simulated driving condit ions. Many other
studies, as summarized by Greenberg ut i-
liz.ed laboratory techniques to detennine the
direct relat ionship betwccn depressed func-
t ion ofthe central ncrvou$ $y$tem and blood
alcohol concentrat ion.

In 1955, 46 states were using chemical

lests to hclp determine the degree of intoxi-
cation in suspected drinking drivers, Twenty-
three statcs have chemical-test laws which
are generally modeled after Sec. t l-902 of

the Uniform Vehicle Code. A signif icant
featurc of that section of the Code is the
provisiort that i f  the concentrat ion of alcohol
n an individual 's blood is 0.15 trer csnt or

, he shall be presurncd to be under the
influence of alcohol. 

'l'hereforc. 
the value

15 per ccnt (sometimes cxpressed as 150
per ccnt) has attained corrsiderablc lcgal
. ige as the single value that dctermines

infl uence. " Pharmacologicatty, alcohol would
incleetl  be a pecul iar drug i f  i t  produccd no
significant cfTect irt a blocd conccntration of
0,14 per ccnt but a signif icant cJlect at 0. l5
per cent. Yet this is csscntial ly the stand
taken hy the legal profcssion with the estab-
lishment of such laws, Pharmacologists re-
cognize that alcohol has, among its several
actions. a;rrogressi le central nervous system
depressant effect. This implies that there
must be a minimum concentrat ion of alco-
hol below which the cffcct is not measurable
and therefore is not signilicant. The qucstion
is not how high but rather how low the con-
centrat ion of alcohol in blood rnay be i f
driving abi l i ty is not to be inf lucnced by the
presence of alcohol.

Mrrgoo

In order to evaluate critically the blood
alcohol level at which driving abi l i ty is
measurably impaired, fln experimental pro-
cedure was dcvised, A simulated automohile
driving devicc was designed for laboratory
use. A conventional automobile stcering
wheel, brake and accelerator apparatus
could be operated in a manner idcntical to
that of driving an automobilc. The steering
apparatus was arranged to operate a minia-
ture automobile as i t  passed over a moving
belt. On thc suriacc of the belt was a con-
t inuing road bed 50 yards in length which
moved irregularly but srnoothly from side to
side. A photo-electr ic cel l  mountcd beneath
the "auto" was in the bcam of ir  l ight source
below the belt.  The l ight source moved with

the auto. When the auto was not dircct ly
above the opflquc road, the time off the road
u,as accurately recordcd and a signal light
abovc the auto was i l luminated. Above and
in the center of thc belt  were thrce colored
Iights (grccn, amber and red) ceivered with a
translucent plast ic platc. Timed i l lumination
of these traf l ic l ights was control led auto-
matically from an elcctrically drivcn cam-
switching mechanism, Cumulativc interval
t imers were arranged to record the t ime in'
terval bctween the appearance of the red l ight
and application of pressure on thc brakehether or not an individual is "under the


