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THE rNcREAslr*rc mechanization of our environment and the increasinB com-

I t j":::r: l 
our ind^usrrial processes, both thc individuar ancr the cornrnunrry are

I 
e'\posel to many new hazards at home, at work, in their transportation, and in their

; :; lrcatlon' .It 
seems essential, therefore, that as much attention be dircctcd toward

I 
tne.Prcventton.ofaccidental death and injury as is devoted to the control ofinfectious

| ::.1,*g:":lt_11_:.,|i:*ses..rhe high inciaence of nrorbidity and mortality <tue tn
I :::,.T1,:, l:,rl*ulu.ly 

in rhe y.ounge-r $cgments of the popuration, emphasizes the
I 

qegree to whrch our understanding of accidents lags bchind our knowleige of other
I environmental pathologies.

I , 
Th.t present volume significanlly extends the concepts of preventive medicine andrelated disciplines to the sludy of riccitJents. Here, for the first time, the student andthe research worker interestci in the understanding and control oflaccident phenom-

ena wil l have convcrcontriburion. ," ,n,*'Tl,'u:il-i:-'i,';:lil"or";'::H"",:::ffi""i lH ff;:,ltiliHiprocedures of his own discipline relite to the methodologies and lindings of otherapproaches' Perhaps the most valuable fcature of the bookls the discussions in whichthe selections from the Iiterature are embedded. These not only provide constructiveand. specific guiderines for fulure invcstigations buf also rreip'ri i t thc need for atextbook on thsoretical formulationr uni practicable nrethodologies for accidentresearch.
It is obvious that a cofitprehensive approach to the study ofaccidents will includea variety of disciplines in the biological'and physical scienccs. This volurnc promisesto 

,[ 
u.sefYl. not only to those cngaged in research but also to those concerncd withpublic hcalth, environmental medic-ine, and safety activit ies. Craduate students andspc.ciali-sts in many disciplines who are seeking a new and chalrenging ficlcr of spe-cialization wil l f i 'cl here many stimurati.g suggestions and areas ior further work.The book will be especially useful ro tho*se in psychology, sociology, engrnccri'g,

and operations research, who nray be encouraged'to appiy ttr"ir splcial techniques
and theories to thc problems of accident causation and'"ontror, Although rnany
lmportant studies have been made in these areas, much rernains to be accornprished
before any appreciable control of accidents can be expected.

Ross A. McFeRr-lNn, Px.D.
Profcssor of Environnrental

Health and Safetv
Harvard School of Public HealthBoston, Mass.

May 15, 1964



PREFACE

Txls noox has a two-fold purpose: to bring together within a single volume sig-
nificant studies in accident rcsearch and to embcd these studies as cxamples in ir text
dealing with the methodology of accident research. These two aims are sornewhat
antithetical. II we were concerned solely with anthologizing the best of thc l iterature,
our selections might havc been of generally highcr quality and of narrowcr rangc and
variety; but because we have beerr concerncd with the instructional value of the
selections, wc havc had to modify the criteria of the anthologist. First, in ordcr to
represent all approachcs to rcscarch, we have hacJ to include studies that arc not
inherently excellent but constitute the bcst available work in areas not hitherto
characterized by work of high quality. Secondly, in order to demonstrate certain
cornmon methodological crrors, we have had to include studies which embody such
errors and arc seriously weakened by them.

This is not to imply that we have studded the volume with "horrible examples"
for use as teaching models. Dcspite our modification of the criterion of excellerrce,
the selections as a whole are superior to the gencrirl levcl of work in accident research.
Should the reader infer that the quality of work in accident research per sc is lower
than that in such related disciplines as experimcntal psychology, biostatistics, epi-
demiology, and other more firnrly established fields of study, the authors are unlikely
to take issr.re with hirn. It is in an effort to raisc the general level of accident rcsearch
that this booh has been written.

Thc newcomer to accident research may feel, as he reads the text, that our com-
mentary is insufficiently "appreciative" and unnecessarily harsh. The experienced
research workcr, however, will realize that sound scientific work in any field cannot
be accomplished without the most meticulous attention to dctail. Where we rnay
appear to be dealing with trivia, our purpose is not to denigrate good work try
carping but rather to dcrnenstratc how an exciting and original approach can bc
invalidated or scriously damaged by inattention to basic principles of research
methodology.

Many readers will undoubtedly share our regret that the limitations of space,
time, and budget have forcecl us to forgo some of the niceties of scholarship in the
reprinting of the selections. To conserve spacc, we havc becn forccd to delete some
parts of studies that were not completely relevant to our discussion. For thc samc
reason we have eliminated all acknowledgments and purely bibliographic footnotes.
Most of the selections were carefully documented, and the readcr is urged to refer
to the originals should he be intcrcstcd in their source materials, Deletions in the
selections arc indicated by bracketed notes, by conventional ellipses, or by asterisks.

The authors' status and afliliations are cited as they appearcd with the original
articles; undoubtedly some of these are out of date, but it seemed appropriate that

vu
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each selection be judged in thc liBht of its author's contcmporaneous situation rather

than his subsequent ones.

Acxt*rowrrocMENTs

The authors wish to express their gratitude to a number of organizations and

individuals who, in various ways, helped substantially to make this book a reality.

Bccause of its concern with childhood accidcnts, the Association for the Aid of

Cripplecl Children several years ago organized, under the leadership of Dr. Stephen

A. Richardson, a number of informal interdisciplinary groups for the study of

accident research. lt was thc New York group--consisting of Dr. Leon Brocly,

Dr, Theron Butterworth, Dr. Duncan Clark, Mr. Eli E' Cohen, Dr. Walter A. Cuttcr,
Mr. Caesar T. Gazer, Dr. Joseph Hirsh, Dr. Herrold Jacobziner, Miss Elizabcth Kasey,
Mr. Ernest K. Koller, Dr. Bcrnard Kutner, Dr' W. S. Langford, Dr. John Maclver,
Dr. Stcphen A. Richardson, Mr. Mclvin M' Udel, Miss Janice Wcstaby, -f)r. Georgc
M. Wheatlcy, and Dr. Sidney Yudin-that proposcd thc preparation of this book.

Once the work was undcrtaken, the Association for the Aid of Crippled Children

provided linancial supPort and editorial advicc and assistance.
Dr. Alfred Scherzer was responsible for the exacting task of compiling a vast body

of literaturc from which many of thc readings incorporated in this volume wcre

selcctecl. Dr. Mr.rrray Blurncnthal, of thc National Safety Council, critically appraised

Chapter 6. Other chapters also benefited from his wise and perceptive criticism.

Mr. Irving Michelson, of Consumers Union of the I,J.S., Inc., was helpful in providing

published matcrials for inclusion in Chapter 10.
Mrs. Natalie Mcaclow, of the Association for the Aid of Crippled Children, was

responsible for most of the editorial work. Despite the complexity of the task, her

editorial eyc and her cditorial pencil retained their sharpness-to the grcat benelit

of the manuscript. Mrs. Laura Vajda, also of the Association, designed thc book,

supervised its manuf'acture, and rcfurbished and restored art work for which the

originals were not available. Mrs. Lorena Kessler carried out the duties of manuscript
secretary with accuracy, dispatch, and patience.

Numerous journals and authors provided reprint materials and generously

granted permission for the reprinting of selections for the volume; such permission is

acknowledged at the opening of each selection.
Responsibility for errors, omissions, and interpretation in the text rests, of course,

with thc authors.

WrrrLlM HlDDoN, Jn., M.D., M.P.H.
Eowano A. SucnM,lt'l. Ps.D.

Dnvru Klntu
Ncw York, N.Y.
May 15,  1964



COhITENTS

T O W A R D  A  S C I E N C E  O F  A C C I D E N T  R E S E A R C H

SOME VIEWS OF CAUSATION

THE STATUS OF ACCIDENT RESEARCH

SAFETY AS A SOCIAL VALUE

THE CURRENT PROSPECTS FOR RESEARCH

S O A A E  A P P R O A C H E S  A N D  P I T F A T L S

THE NEED FOR A BALANCED APPROACH

Thc Epidemioloy of Accidents 15
-lohn E. Gordon

EPIDEMI0LOGIC METHODS IN ACCIDENT RESEARCH

THE CONCEPT OF CAUSE

THE NEED FOR ..CONTROLS''

Accidents in the United States 30

EXAMPLES OF INAPPROPRIATE CONCLUSIONS

QUESTIONABLE PRACTICE IN THE ESTIMATION
OF INJURY RATES

COHORT EFFECTS

THE SELECTIVE USE AND MISUSE OF GROSS RATES

THE SPECIFICATION OF RESEARCH MA'I'ERIAL

An Age-Analysis of Some Agricultural
Accidents 4I
-II. F. K.ing

Traumatic Accidents in Rural Tropical
Regions: An Epidemiological Field Study
in Pubjab, India 48
-Jzhtx E, Gordon, Prem V, (julati,

Ioltn B, Wyon

Health and Safety in Transportation 65
-/tors A. McFarlwd

l

2
3
5
I

t 3

I 4

I5
1 7
30

36

37
J8
39
40 . t . t i

:Jd
::i3.g

:
:l

i.d
f f

ix



CONTENTS

83

85
87

3 . D A T A  S O U R C E S  A N D  M E T H O D O L O G I E S

LABORATORY RESF,ARCH

SOME EXPERIMEN'I 'AL RIASES

Thc lnfluence of Alcohol on Automobile

Driving AbilitY 88

-7. A. Lttomis, T' C' West

The Visual ClifI 92
-Eleanor t ' Gibson' Richard D' WaIk

FIELD EXPIIRIMENTS

Efiect of Atcohol Ingestion on

Driving AtrilitY I{)I

-Kieit Bierver' Leonard Gohlberg

NATURAL EXPERIMENTS

Risk and Gamhling 107
-Iohn Cohen, Mark Hansel

TH[, STUDY OF ACCIDENTS AS RARtr EVENTS

PROBLEMS IN TI'IE USE OF

NONLABORATORY DATA SOURCES

. THE USE OF IIOSPITAI', AND RDLATED SOURCES

Accidental Poisoning in Childtrood lII

-l ' O' Craig' M' S' ITraser

Causation, Prevcrttion' and Control

of Acciclentat Poisoning 1i/8

-Haroltl Jacobtitter

An ExPericnce in DeveloPing'

with Kansas Blue Shictd' a StudY

of Non'fatal Accidcnts 127

MOTOR VEHICLE AGENCY RECORDS

Age and Sex in Rclation to Accidcnts 130

-A' R' Lauer

. STANDARD DEFINITIONS OF ACCIDENTS

Constructiou of a I'*lew Accident Typc

Classification 140

THE ROLE OF THE VICTIM IN RELATION

TO ACCIDENT CLASSIFICATION

SUSCEPTIBILITY TO INJURY AS A SOURCE OF BIAS

POPULA'I'ION SAMPLING

The Epidemiotogy of Accidenta] Poisoning

in an Urban Populttion: 1' Selection

101

106

109

109
1 1 0

1 i 0

139

150
1 5 1
152



CONTENTS

of the Population Sample and Interviewing
Technics 153
-Charles V. ll iltie, Virginia Gotltlard

Harris, PauI F. Wehrle

Accidents Among Children Under TVo
Years of Agc in Grcat Britain 156
-Griselda Rowntree

Prcliminary Epidemiological Findinp
of the Farnily Injury Survey 167
-ilsadyTalsr J. I'tttles, Roland Bonato,

Bruu D, Waxrnan

Accidents by External Causc and Nature
of Injury 170
-lelwyn D. Collins, F. Ruth Phillip,s,

DorotltY S. Oliver

A Controllcd Study of Fatal Automobile
Accidents in New york City i7Z
-t67nr's R. MtCarroII,

William lladdtsn, ,Ir.

4 .  T H E  S E A R C H  F O R  C A U S E

XI

SEARCHES FOR SIGNIFICANT VARIABLES

On the Natural Historv of Falls
in Old Age IB6
-1. H. Sheldon

CHANCE OBSERVATIONS OF SIGNIFICANT VARIABLES

Missile Injuries duc to Power
Lawn Mowers 196
-Erfu M. ('hazen.

lohn L. Chamberlain III

Clothing-horne.Epidemic I98
-Mcrritt C. Warren, lohn P. Conrad, Ir,,

I. I. Bodan, Mary Huyes

INVESTIGATION OF PRESELECTED VARIABLES

Mcnstruation and Accidents 201
-Katharina Dalton

Space-Heater Hazards 206
-Edwin V[/. Brown

Alcohol in thc Single Vehicle Fatal Accident,
Experience of Westchester County,
New York 208
-William Huddon, Ir., Victoria A. Brades.s

r85

186

19s

201



XU

The Effect of Roadside Features on Trafna

Accidents 2 I7
CarI MtMonagle

Furthcr Application of Statistical Control :

Tcchniques to Highway Accident Data 224

-Robert I ' Schreiher

THB INTERRBLATIONSHIPS OF HOST' AGENT'

AND ENVIRONMENTAL VARIABLES

A Controlled Invcstigation of the Characteristics

ot Adult Pcdestrians Fatally Injurcd

by Motor Vehicles in Manhattan-- 232

-Williunt IIadtlon, Jr-, Prtston Valien'

James R' MtCarroll' Charles l' Llmberger

5 .  B E H A V I O R A L  R E S E A R C H  O N  A C C I D E N T S

Some Commcnts on Accident Researc'h 253

-A.natol RaPttPtrt

Social Science Techniques in Experimental

Case Studies of Traffic Accidents 262

-Sonya Orleans, H, Laurente Ross

A Conccptual Analysis of the Accident

Phenomenon 273
-Edward A ' Suchraart

Specific Areas of Ncecled Research 281

-Edward A ' Suclunan' Allred L' Scherzer

CONTENTS

2 3 1

251

6 .  P S Y C H O L O G I C A L  A P P R O A C H E S

PSYCHOANALYTIC APPROACTIES

ParaPraxes an<t Wit 292

*Charles Erenner

BEHAVIOR IN RELATIQN TO THE ECOLOGY OF DANGERS

r ' The Contribution of Experimental Psychology

to the Formulation of the Problem

of SafetY-A Briet for Basic

Research 296
-Iames I' Gibson

OTHER PSYCHOLOGICAL APPROACHES

Complementary Theories of Safety

PsYchologY 304
-WilIard Kerr

287

292

295



CONTENTS

Psychological Climate and Accidents in an
Automotive Plant 309
-l/pv11p4 Keenan, lVillard Kerr,

William Sherman

An Intcrdisciplinary Approach to Accident
Patterns in Children -J1-l
-Irwin M. Marcus, Wilma Wilson,

Irvin Kralt, Delmar Swander,
Fretl Southerluttl, Edith Schulholer

Psychological and Psychophysiological Factors
in Motor Vehicle Accidcnts 327
-,lohn J. Conger, Huhert S. Gastill,

Donald D. Glad, Lindu tlassell,
Robert V. Rainey, William L- Sawrey

The Personality of Drivers and
Pedestrians 3.15
-ftans Eysentk

Risk and Hazard 337
-Iohn Cohen, E. l. Dearnaley, 

'

C. E. M. Htutsel

The Risk Takcn in Crossing a Road 346
-Jtthn Cohen, E, L Dearnaleg,

C. E. M. Hansel

The Risk Takcn in Driving Under
thc Inl lucnce of Alcohol 351
-,lohn Cohen, E. I. Dearnaleg,

C. E. M. Hansel

Effect of Small Ifoscs of Alcohol on a Skill
Resembling f)riving -158
*G. C. Drew, W. P. Colquhoun,

Hazel A. Long

Systems Research in Safety 366
-Richard M. Mithaels

Behavioral Approaches to Accident Research 373

Z .  R E S E A R C H  O N  A C C I D E N T  P R O N E N E S S

Accident Proneness 387
-Edward A. Suchman,

Allred L. Stherzer

The Incidence of Industrial Accidents upon
Individuals with Spccial Refercnce
to Multiplc Accidents -189

-Major Greenwood, Hilda M. llroods

xul

tfl

i l

385

I



xlV
CONTENTS

445

A Contribution to the Study of

the llurnan Factor in thc Causatron

of Accidents 397
-8. M. Newbold

A Study of Acoident Proneness Among

Motor Drivcrs 410

*E. Farmer, E' G' Chambers

The Phenorncnon of Accident Proneness 417

-A. G. Arhotts, J ' E' Ktrith

Personality Characteristics of Accident

Repeating Children 427

-Vita Krall

The Accident-prone Automobilc Drivet 437

-W' A' Tillmttnn, G' F' Holtlts

8 .  S O C I A L  A N D  C U L T U R A L  F A C T O R S

Sociological Factors in Childhood

Accidcnts 448
-Nelson N' Fttttte

The Theory of the Social Threshold 458

-T' T' Pilterson

Youth ancl the Automobile 465 -
-Ross A' Mc|'arland' Roland C' Moore

Driving Attitudes 477

-Harr! W' Case' Roger G' Stttwart

' Social Pattcrns of Roatl Accidents

to Children 483

-E' Maurice Backett' A' M' Johnston

Ttaflf,c Fatirlities' Suicide'
' and Homicide 491

-Au'rtin L' Porterfield

Traihc Law Violation: A Folk Crime 496

-H. Lauretlce /?crss

Injury-producing Private Motor Vehicle

Accidents Among Atrmcn ':t1

-IosePh E' Barmack' Donaltl E' PaYne

Injury-protlucing Private Motor Vchicle

' Accidents Rmong Airmcn:. Fsychological

Modcls of Accidcnt-gonerirtlng

Processcs 504
-Iose'ph E' Barwtack' Donald E' Payne

Behavroral Approaches to Accident Rescarch 524



CONTENTS

9 .  F A C T O R S  T H A T  D E T E R M I N E  I N J U R Y

I O .  R E S E A R C H  I N  A C C I D E N T  P R E V E N T I O N

MEASURES DIRECTED AT FACTORS
LEADING TO ACCIDENTS

Behavior of Young Children Under Conditions

xv

535

537
5.38

INJURY SPECIFICITY

THE RECENCY OF INJURY CAUSATION RESEARCH

Mechanical Analysis of Survival in Falls
from Heights of Fifty to One Hundred
and Fifty Feet 5.19
-Hugh De I'Iaven. :

The Historical Developrncnt of the
Crash-Impact Engineering point

of View 547
-1, Hq1yt6fl Hasbrook

Human Tolerancc to Deceleration 554
-Iohn P. Stapp

Accident Survival-Airplane and Passenger
Autonrobile 562
-Hugh De |Iaven

Crash Survival Sfudy: National Airlines DC-6
Accident at Elizabeth. N. J.. on
February 11, 1952 568
-4. Howard Har^brook

Automobile-Barrier Impacts, Series II 5d_i
-D. M.,Severy, J. H. Mathewson

Pcnetrating Wounds of Skull due to
Metal Axle of Collapsiblc Toy Cars 595
-William H, Mosberg, .lohn O. Sharrett

Tic-Tac-Toe Burns-The Hazard of Exposed
Floor-typc Room Heaters 5g7
-lulian A. IValler

Skiing Injuries: Epidemiologic Study Sgg
-William Hadtlon, lr., Arthur E, EIIi.yon,

Robert E. CarroII

INTRINSIC AND ACQUIRED RESISTANCE TO INJURY
THERAPEUTIC APPROACHES TO ACCIDENT PREVENTION
FAC'I'ORS WHICH DETERMINE

THE SUBSEQUENI' BFFECTS OF ACCIDENTS

610
6t0

6il

6t3

6 1 6



xvl CONTENTS

680

720
720

Simulating Entrapmcnt in Refrigerators 617
-Katherine Buin, Marittn L, Fttegre,

Robtrt S. Wyly

An Experimcntal Field Tcst of the
Smith-Cumrnings-Sherman
Drivcr Training Systern 630
-Donultl E. Patlntr, Ioseph E. Barmack

The Effects of Driver Improvetnent Actions
on Driving Behavior 638
-8. l. Campbell

Thc Use of "Control Groups" in Highway
Accident Iteseirrch d58
-Ioel W. Novak. Rohert P. Shumate

The Lackland Accident Countermeasure
Experirnent 665

. 
-J11ssph E. Barmack, Donald E. Payne

Relation of Traffic Signals to Interscction
Accidents; Case Historics from Michigan
Signalizatrion Experience 674
-L Carl McMonagle

MEASURES TO PREVENT OR REDUCE DAMAGE

Statement Before a Subcommittee on
Investigation of Highway Traffic
Accidents 68I
-4. L. Haynes

Dynamic Tcsts of Automobile Passengcr
Restraining Dcvices 688
-Irving Michrlson, Bertil Aldman,

Eoris'I'ourin, Juemy M itchell

A Study of Injurics Related to Padding
on Instrument Panels 696
-8. L Canpbell

Roaclside Design for Safety 707
-Kennelh A. Stonex

Increase in Automobiles with Seat Belts
f)uring a Year of Program ElTorts 716
-Berthold Brenner, Alexuruler V, Monto

THE EVALUATION OF POST-ACCIDENT
PREVENTIVE MEASURES

THE ROLE OF PREVENTIVE MEASURES IN CAUSATION

The Case of Flight 320 721
-Morton M. Hunt



--- ----------

accident
classif icat ion of, 139-40, 14l-50, 15l-52,

r7  l -72
definit ion of, 28, 3E2., 274-77,281, 378-

1 q  t ) 1 - 1 a

functionr of, 283-84
theory of, 273, ?14-79

accident proDeness, 304-08, 386-444
in chi ldrcn, 4.55--56
socinl factor.s in, 458-64, 514
statistical cvidence on, 388-89, 443-44
(see also accidcnt repeater,s; multiple acci-

dents)
accident repeaters, 282-83

at t i tudes  o f ,481-83
childhood, 3 13-26, 427-36
drivers as, 70-7 l, 437 -441
personalities of, 327-35, 509
teen-agc, 474
(see rrlso accident proneness; multipl€ ac-

cidcnts )
ACIR (see Cornell Crash Injury Research)
activity level, childhood accidents and, 317,

319-26, 434-36, 532 (see n/so alert-
ness )

age, 9l-92, 290, 307, 533
in chi ldhood accidcnts, 487, 489
industr ial accidents and, 395, 405-07,409,

4 1 3 , 5 2 6
injury and, .599, 602-06, 608-09
in motor vchicle accidents, 69, 7l-72,

130-38,  175,  179-81,  4 l t ,  465-76
for motor vehicle liccnsine, 476
old, accidents in, I87-95, 673
pedestrian acc,idents and, 2f3, 239, 241-

49
in pedestrian ri.sk-taking, 347, 349-5t)
in rural accidents, 46-41, 48, 56-57, 59-

63, 64
traffic law violation and, 641
(see also childhood accidents)

agents of accidents, 2l-22, 27-79, 60, 74-
76, 79, 205-16, 23t-32

aggression, 257
in accident repeaters, 428-29, 432-36,

438-44

INDEX

driving and, 466-67
agricultural accitlents, 4l-47, 52 (see also

rural accidents)
aircraft accidents, 68

injuries from, 548-54, 556-61, 564-68,
5  69-83

mul t ip le ,  7 l
research on,72l-41
social factors in, 460-61

aircraft design, 548--53, 565-66, 576, 582
alcohol intake, 382

and driving abi l i ty, 72, 88-91, 101-06
motof vchicle accidcnts and, 72, 79n.,

173,  175-78,  180- rJ3 ,  208-16,  245-46,
290, 336, 50-5-22, 523-24, 615, 666

in pedestr ian fatal i t ies, 233, 236-38, 240-
49

personality difierences and, 358-66
ancl r isk-taking, 351-58
ski ing injury and, 608
and social factors, 447-48, 504

Aldman, 8., 688-95, 743n.
i i lertness, 306-08, 309, 518-I9 (see also ac-

t ivi ty level)
A l f f ram.  P . .  60 I .  614n.
A l lpor t ,  F . ,  5 l t i
Al lport,  C., 478
Alpcnfcls, E. J.,  525, 526-27, 530-31
American Mcdical Association, 49, 89, 213,

7 t 6
analyt ic method, 2-56-57
anticipri t t try judgment, 377-78
anxiety, childhood accidents and,322, 324-

26 (see a/so stress)
Arbous ,  A .  C. ,  410n. ,  417-27
attitudes, 478

of drivcr, 447, 477-81
family, 320-26
toward plevcntion, 257-61
of society, 277, 283, 447
of teen-agc rcpeaters, 474 (see arfo so-

c ia l  va lucs)
automolrile (see motor vehir:le)
AvCIR (scr' Cornell {lrash Injury Research)
avoidabi l i ty, 276-78



746

Backett, E. M., 326n., 447, 483-90
Bain. K. .  617-28
Bakcr ,  J ,  S , ,  37n. ,  81n. ,262n. ,286n. ,7A jn .
Barmack, J. E., 178, I82, 449, 5�04-ZZ, SZ3,

615,  630-35,  636-38,  665-72,  681
Bauer, C. C. H,. -599. 6I2n.
behavior

ancl accident causation, 252-86
atd rrcciclcnt prevention, 716
unsirfc, 277-78
(set also psycholoey; skill)

Behuvioral Approat:hes to Actident Re-
sear(lz 373-BZ, 524-34

Berry, W. R., 286n.
bias in data, 138-39, l5l-52 {^tr: dlso trnp-

ulat ion; refustr ls; sarnpl ing)
biodynamics, 554
birthplace, in pedestrian fatalities, 240, Z4?�,

248
Bjerver, K., l0l-06, 212, 358, 367, 384n.,

504. -508. 534n.
Boc,ian, J. J,.  198-200
Bonrtfo, R., I67-69
Borkenstein, R. F., 367, 384n., 504, j l4n.,

742n.
Bradess, V. A,, 139n., 208-16
Bradley, E. J.,  383n,. 534n.
Brendlc, W., -596
Breflner, 8.,  716-19
Brenner, C., 292-95
Brcrrncr, R.. 82n.
Briti.sh Medical Association, IB0
Brocly, L.,  277,286n.
Bro is ,  S .  J , ,  612n. ,743n,
Bronfcnbrenner, U., 186, 249n.
Brown, Earle, 49, -53
Brown, Edwin W., 206-07, 280
l3ruggink. ( i"  M., 614n.
bus accidents, incidence of, 68 (see also

motor vehicle accidents)

California State Dept. of public Health.

Campbcll ,  B. J.,  63S-57, 665, 681n,, 696-
705

Candau,  M.  G. ,  11
carbon monoxide,77-78, Bl |  :
Car ro l l ,  R ,  E . .  599-610,  612a.
Casc, H. W., 447. 477-Ej
causation, 2-1, 17, 28-30, ZS4-57. 26I-62.

281, 284
in aircraft ac,cidents, 721-41
and epidemiotogy, 16, ZO-27,78
of injury, 538-39
prevcntion and, 720-21

Chamherlain, J. L., III, 196-97
Chambers, E. G., 305, 397n., 41O-17.

4 2 1 . 4 5 9 . 4 6 0
Chapanis, A., 82n., 286n,
Chayct, N. L.,  743n.

INDEX

Chazen, E. M.. 196-97
Chepko, J., 597
chest belt ,  589-94, 691-9S, 7eS (see also

safcty helt)
chi ldhootl  accidents, 299, 313-26

brain damagc and, 3lg
developnrent and, 379-B I
incidence of, l-56-67
pafents and, 177-78
with refr igcrators, 6 l7-28, 628-30
rcsearcLr in, 253-62, 2B l-85
safcty education and, 672
social fac(ors in, 44t{--fB, 525-33
(tett a1sr1 age; P<-risoning)

child-rearing practiccs, _527-33
cti ldren, irccident-repeating, 313-26, 427-36
Civil Aeronarftics ltoard. 726-41
Clark ,  D. ,  610n. ,74?n.
Clarkc, D. A., 383n., 534n.
classification of accidcnts, l3g-40, 141-j0.

151-52,171-72
Cohen,  J . ,  107-08,  337-57,360,  361,  364,

376
cohor ts ,3 t l -39
Coldwell, B. 11., tE4n., ZlZ, 53f.n.
Coll ins, S. n.,  170-?2
Colquhoun, W. p.. 358-65
Conger, J. J.,  82a., 327,35,383n., 534. 673.

I  + t n ,
Conover Driver Attitude Inventory, 47g,

479, 480_81
Conrad. J. P-. Ir-L\tnrad, J. P., Jr.,  l98-200
control srouD. 30_ 3fi-17 126, 174, ?34_37,

665 (see ttlso re-
group, 30, 36-37,

272, 114, 658-64.
search )

Cook, J. 5.,  i l l ,  82n.,286n.
Cook, S. W., l84rr.
Coppin. R, S., 534n,
Coppleson, V. M., 68la., 743n.
Cornell-Ctash Injury Research, 550_54, 56i,

567,  569,  682.  696
Cornell-ONR Head Impact Investigation,

564_6s
corporal punishment, childhood accidcnts

irnd, 453
Cott lcl l ,  L. S., 377-78
C'r ir ig" J. O.. 111-18
Craik, K.. 461
crash impact, 297,547,548-j4, j54-61. 562.

68, -569-1i3, -584-9-5 (sce nlso fails)
Crowther, R. F., i84a., 5i4n., 664. 7i2n.
culpabi l i ty (.ree rcsponsibi l i rv)
ctrltural factors, 526-27, 5iI-32 (sec also

social factors)
Cummings, J. J.,  630. 638

Dale, A., 384n., 534n., 742n.
Dalton, K., 196, Z0l-05
Dalziel,  ( .) .  F., ' t42n,
dangers (sea environtnent, dangers in)



INDEX

data collecting, 85-184
day of weck, incidence and, 175, 178, 210'

238, 508 (ree also tirne of day)
De Haven, H., 107, 186, 280, 538, 539-46'

547, 549-52, 554, 560, 561-68, 569,
595, 629, 696

Dearnaley, E. t , ,  337-57, 361
deceleration (st:e crash impacti falls)
decisiort-rlnking, 269-71 (rce also risk-tak-

ing)
delinquency, childhood accidents and, 455
Denny'Brown, I). ,  BZn,
depth perception, 92-l0l
design (.ree aircraft design; engineering;

motor vehiclc, des.ign of)
Deutsch, Miirt in, 261, 525, 527-30, 531-33
Deutsch, Morton, 184n., 455, 456
developmcnt (.ree age; chiltlhood accidents)
cl isabi l i ty, 6l-64, 284 (scc a/so injury)
discirse, research on, 3-5, 15, l8
l)omey, R. C., 743n.
doors. aulomobile, 682-lJ3
Doull ,  J.,  612rt. ,  743n.
Drew,  C.  C, ,  358-65,  524
driver, 2fi2-?2

accident proneness of, 410-17, 417-43 (see
a/so accidcnt repeatcrs)

driver cducation, 69-70, 80, 465, 47 1-72,
4 7 5 - 1 7 , 6 \ 8 - 5 7

and attitude changc, 480
rcscarch on, 630-38, 673

driving
highway design and, 368-73
risk-taking in, 337-46, 351-58

driving skill, 264-65
and alcohol intake, 354-57, 358-65 {,ree

n/so cxperience)
Droegemullcr, W., 514n.
drownings, 449-50, 533
drunkennes$ (.ree alcohol intake)
DuBois ,  E ,  D. ,  551,  562
I)ubois, P. FL, 184n., 286n.
I )uckwor th .  L  E , .743n.
I)unbar, F., 387, 438,444n.
Durkheim, E., 456
Dyc, E., 553, 5t lSn.

ecology of accidents, 20-27
H,l l ison, A. E., 60I-12, 614n.
emotional factot 's, 290, 381-82, 459-61 (sce

aLro stress )
energy exchange, 28-29, 79n., 80, 537-39,

547,595-96
and accident causation, 296-98
as cliissification basis, 1.52

engineering, injuries and, 547, 548'53, 562-
68 (see aLro airclaft design; ntotor
vehicle, design of)

Eno Foundation, 481
environmcnt, 22-25, 29, 76-77, 81, 196-200,

747

environment (cont'd-7-  
205-06,  2 t7 - i2 ,296-304,  595,  598

and accident proneness, 460
cpidenriology, l5- l l i ,  l8-25, 50, 68-78
E,van"-. F. C,. 612n.
expcnence

accidcnt proncness and, 403-07, 409,411,
4t7

driving, 470-71, 476
traltc: law violntions and, 641 (see also

driving ski l l )
experirncnts, l0l ,  106-07 (see also research,

experimental)
exposr r re ,  138,  168,  173,  374-75

accidcnt pronencss and, 388
sex trnd, 468-69

extravcrsion-introversion, 3 5 8-65
F lyscnck ,  H. ,  335-37,  159,  36+

Faegre, M. I . . ,  617-28
fal ls, 92-101, 187-95, 539-46, 595=99 (see

d/.ro crash irnpact)
family attiturles, childhood accidents antl,

320-26 (,rtr alsz Parents)
family environment

anJ childhood i{ucidents, 429, 434-36, 48J,
485-90,  491

of  d r ivc rs ,  418-43,  467,  474,  505 '  5 l l '
5 t 4 - 1 7 , 5 2 2

Farmcr, E., 30.5, 397n., 399, 409, 410-17,
4 1 9 .  4 2 1 ,  4 3 9 ,  4 5 9 ,  4 6 0 ,  4 6 1

fatalities, 62-64 (.sctt ilLrd motor vehiclc
firtalities; pedestriun fatalitics)

father (sec parent)
fa t iguc .  71 ,  335-37,  610
fear. 302. 3lE

childhood accidents and, 529-30' 532
Fedcral Aviat ion AgcncY, 7?4, 727-17
fircarms, 257-58, 449-51
Fisher, D. E., 598
Fisher, R. 4.,  147n.
Fitzpatr ick, R., l84rl . ,  286tt '
folk cr irne. 496, 500-03
Foote, N. N,, ?55, 447, 448-58
Forbes, T. W., 184t.,  2i{6r.
Fox ,  B .  H. ,  337,  375-77,  530-31
F r a s e r ,  M .  S . ,  l l l - 1 8
Freedman. A. M,, 526
frequency, trf accidents, 1(19, 256-58, 527

(see a1.ra iucidence)
Freud, S., 292,295
Froggirt t ,  P., 189n., 38lrr. ,  389, 441, 444n.

game theory, 269-72
Carcia, R,, 82n,
Car re t t ,  J .  W. ,  615,  742n. ,741n.
C iask i l l .  H .  S , .  327-35,  383n.
Geohegan, W., 552
Cese l l ,  A . .  162
Gi l rson ,  E .  J , ,  92-101 '  \O2,3 f r4n .



748

Gibson, L L, 92n., ISZn., 273,280, 296-304,
337

Gifford, J. D., 215, 534n.
Cikas, P. W., 143n.
GIad, [J. D., 327-35. 383n.
Goddard, J. L.,  I t ,  6l ln.,  743n,
Coldberg, L.,  l0l-06, 212, 3�58, 3-59, 36j,

384n. ,  504,  508,  510,  515,  534n. ,
142n.

Goldstein, L., 612n,
Goldstcin, L. C., 11, 286n., ZBgn., 3t3n.,

444n., 743n.
Gordon, J. E., 14, 15-29, 48-64, BZn, l t9,

1,67, 172,205, 4t i4, 485
Greenwood, M., 3f i6, 389-96, 397, 399, 401,

406,  407,4 t0 ,  419,424
Gregg. N. M., 184n,
Cri l f i th, B. A., 383n.
Crinrc, G,. 743n.
gurrrdrails, 7 14- I 5
(iulat i ,  P. V., 48-64. 82n.
Gurdj ian, E. S., 551, 554n., 612n.

Haddon, W., Jr.,  l l ,  38n., 81n., 82n., 139n.,
140n. ,  141,151,  152n. ,  )72-83 ,  IB4n, ,
208-16, 224, 232-49. 249n,, 286n.,
338, 367, 183n., 504, 534n., -599-610,
6l2rr. ,  615r.,  673n., ggln., 14211.,
7 43n.

Haner, C. F.. 383n.. 534n.
Hansef ,  C .  E .  M. ,  337-57,161
Hansel, M., 107-08
Htrrdy, W. G,, 6l?n.
harness (see .raiety belts) :
Harris, V. G., ' |53-56

Hashrook, A. H., 280, 519, 547-54, 569-St
Hassell ,  L.,  327-35
Hayes, A. 8.,  I I I ,  52-5, 526-27, 53}- j l
Hayes, M., 198-200
Haynes, A. L.,  681-88, 696
hazard

attitudes toward, 375-77
as cultural factor, 530, 533
margin ol', 344-45
(ser also risk)

Health Information Foundation, 31-36
hcatcrs, injuries from, 597-99
highway, 368, 659-60

nrotor vehicle lrccidents and. 225-31. 674-
80

as social situation, 497
{set al,ro roadsidc; traftc signals)

Hil l .  A. 8..  184n,
Hippocratcs, 548, 595, 612n.
Hirsch, 1.,  742n.
I{obtrs, G. E., 182, 187,417-43,477
homc accidents, l t j ,  19, 20-27, 33, 52, 141-

50, 525 (see al:to childhood acci-
dents; poisoning)

homicide rates, vehicle fatalities and, 491-95

INDEX

hospital, as data source, ll0-ll
host, as accident factor, 20-2l,  Zg,69-77,

rto_81
psychological characteristics of, 201, 216
variables of, 201-05. ?3 t-32

hostility, accident repeating and, 322, 3Zg-
30, 312 (.see also aggression)"hot-rod" drivers, 467

hou.ring con ditions, childhood ac,c,idents and,
161-62,  487,  489,  490

Huelke, I) .  F..  743n.
Hunt, M. M.. "121-41

Ilg, F., 162
i l lness, family, 485-86, 489, 490
fmhoff,  C., 630, 6l-5-36, 638
rmpact

crash (,ree crash impact)
passive, 297

inr:itlence rates, 18-?0, 31-35, 50, 67, l0g,
256-58, s27

estimation of, 37
individual differences, and accident prone-

ncss, 4-59-64 (.see also lrchavior; hostl
psychology)

industr ial accidents, 32, 52, 305-08, 309-13
proneness and, 389-96, 397-41D

inexpcrience (red experiencc)
rnJury

us nccident definition, 423-24
as r: lassif icat ion factor, l5I
frorn crash impact, 539-46, 548-54, 554-

61, 562-68. -569-83, 584-95
mo{or vehicle design and, 681-88, 696-

70-5
tesearch on, 284,538-39, 584. 705-06
tesistance to, 612-13, 720
specilicity of, 537-39

Institlrte of Transportation and Traffic En-
gineering, 586

instrumcnt panel tlesign, 68fj-87, 695-705
(sce a/srr aircraft design)

intelligence, childhnod accidents and. 484-
8_5, 488. 490

fnternational Statistical Classification of
Discases, Injtrlics and Causes of
Deuth ,  l4 l ,  143-45

intersections, 219-23, 2?4, (see 4l^ro traffic
signals )

intelvicwing, 65n., 157-58, 167, I6g-69
intoxication (see alcohol intake)
introver.si<rn-extravcrsion, -l .5B,6.5
investigators, variution in. 170
Ipsen, J,,  8ln,
Irby, T. S., 250n., 633, 65j, 669, 742n.

Jacobs, H. H., 80, 82n., 249n., 173^75, 176,
383a. ,  633,  665,  869,742n.

Jacobziner, H., I l8-25
Iahoda, M., 184n.



INDEX

Iohnston, A. M., 326n., 447, 483-90
judgrncnt, 276, J77-78, 457-58
juvenilc tlelinquency, 455

Haiscr, T., -596
Kalow, W., 383n.
Keenrtn. V., 309-13
Kelly, W. L., 534n.
Kempe, C, H., 534n.
Kennedy, R. H., 12
Kerr, W., 304-08, 309-13
Kerrick, L E,, 410n., 417-27
King, H. F., 4l-47 , I  10, 706
Kraft.  L. 313-26
Kral l ,  V., 427-36
Kulowski, J,,  551

laboratory rcscarch (cee research, labora-
tory)

lap bclts (see safety belts)
Lashley, K. S., 100
Lauer, A. R., 130-38, 481
lawn mower (scc powcr flower)
Laws. F',  D., l84rt.
learning, accidcnts and, 282, 289 (see also

driver education; expcrience)
Le<lercr, J., I l, ?42tt,
legislation, 7-9 (see also license; traffic law

violation )
Iength of trip, aicidents and, 508 (see also

residencc, proximity to)
Levy, J.,  328
Lcwall, D, 383n., 534n.
Lcwin, K., 256
license, operator's, 476

suspcnsion of, 499, 638-39, 646, 648-57'
657-58

Lil ienfeld, A, M., 30n., 814.
Linda, L,,  384n., 504, 508, 534n.
Lippert,  S., 551
Lissner, H. R., 551, 612n.
Littauer, S. 8., 249-50n.
Lorlbard. C. F., 551
Long, H, A., 3-58-65
Loorrr is, T. A., 88-91, 212, 295, 304n., 358
lowcr class (.vce social class)
Lowrey, F. P., 743n.
Lucas, C., 367,381n.
Lund, M. W., 82n,, 286n.

McCarroll, J. R., 140n., 151, 152n., 172-83,
2O8n., 224, 232-49,367, 504, 6154'

McClearn, G. E., 383n.
McColl ,  J. D., 383n.
McCorkle, T., 681n., 743tt.
McFarland, R. A., 65, 66-79, 79-81, 82n.,

179,  182,  183,  184n. ,  243n. ,  249n. ,
252, 255, 286n., 289, 290, 104n., 167 '
383n., 388, 441, 444n., 441 , 465-'17,
551,  6 l?n . ,  638,  673

749

McGlade, F., 184n.
Mac lver ,  1 . ,259,376,  381-82,  531,  533
MiicMahon, 8.,  16, 81n., 612n,,742n,
McMonagle, I .  C, 217-24,615, 674*80
Mtrrcus, I .  W., 313-26, 327
marital status

and alcohol, as accident variable, 176-78,
l8? ,  50-5 ,  507,  512-13,  515-17,  522

injury and, 6(18, 610
in pedcstrian fatalitics, 240-41, 243, 248

Mtrthewson, J. H., 82n., 583-95, 689
Mayo, A. M., 55I
mechanical stress, injury and, 539-46
mcd ica l  carc ,  179,  6 l l ,  613-14
mcdical episodes, 177, l8l ,  183
mcclicinal ptr isoning, l t4-18, 120
meflstruati0n, 201-05
Michaels, R. M., 366-73, 383n., 659, 660
Michelson, I . ,  681n., 688-95, 743n.
middle class (srrr social class)
Mil ler, R. W., 383rr.
Mitchel l ,  I . ,  688-95, 743rt.
Monto ,  A .  V . ,  716-19
Moore, J, CJ., 6tt2, 686, 687, 142n.
Moore, R, (1.,  822,, 179, 183, 249n., 255,

286n., 289, 381n., 444n., 447, 465-77,
673

Moore, R. L.,  351
Morgan, C. T,, 82n., 534n.
Morison. J. D.. 383r..  534n.
Mosberg. W. H., 59.5-97
Moselcy, A. L.,  286n,, 743tt.
mothcr (see parent)
motor vehicle

design of, 74-76, 551-53, 562-68, 681-88,
696-705

as social valuc, 465-66
as variable, 17-5, 180

motor vchicle accidents
action proncness and, 323-24
age and (see agc, in motor vehicle acci-

dents )
alcohol and (sec alcohol intake)
to chi ldren, 449, 451
experirnental rescarch in, 351, 365-66,

s83-95,  659-64.74r
incidence of, 19, 33-35, 52, 54, 67-68
prevention ot, 665-72
pfonencss and (,ree accident proneness)
repetition of (see multiple accidents)
to singlc vehicle, 470, 508, 514, 516-22,

7 07 -15
(sec o/so drivcr; driving; highway; road-

side )
motor vehicle agency records, 13O, 139
motor vehiclc fatal i t ies, 172-83, 20tl-16

suicide-homicidc rates and, 491-95
motor vehicle inspection, 67,3
Moyn ihan,  D.  P . ,  I  l ,  286n, ,  291,  383n. ,

534n. ,742n.



750

multiple accidents, 59, 160, jl3-26, 327-jS,
386-87 (.rea also accident pron"r,-rs;
accident repeaters)

National Health Survey, 38n,, 156, 161, 162,
170

National Safely Counci l ,  10, l l ,  27,31,32,
3 7 , 3 8 n . ,  4 9 , 8 2 n . , 8 9 ,  3 5 6 ,  3 6 1 ,  3 6 3 ,
379,  480,  498,  551,  562,  568,  716

near accitlent. l0B
negligcnce, ?76,278
Nesbirt, R. E. L., B2z.
Newb<rld, E. M., i99n., 3�g7-4l0, 4Ig
Norclen, M., 249n.
Norman, I . .  G.,249n,
Novak, J, W., 658-64

occupation (see industrial accidents)
old age, falls in, 187-95 (see alsa age)
Oliver, l ) .  5.,  17()-72
Orlansky, 1., 249n.
Orlcans, 5., 262-iZ, 304n., 447
overprotcction, 528-30

Panum, P. L.,  107, 184n.
parapraxcs, 292-95
parent

childhood accidents and, 448, 450, 4jZ-
58. 483, 486, 489, 490, 528_29. 530_
3 1 , 5 3 2

of drinking driver, 5 I  t-12, S15, S?.I-ZL
_ of young driver, 468-69 (see also family)
Patcrson, T. ' t ' . ,  

458-64
Patrick, I . .  M., 6t2rl .
Payne, C. E., 534n.
Pnyne, D. E,, l7B, lB2, 448, 504-ZZ. 523.
_ 615, 630-35, 636_38, 665-72, 681
Pearson, K., 392, 393
Pearson, R. C., 547n,, 61,.2n.
pcdesfrian accidents, 107-08, 451

to children, 483-90
fatal, 232-49
social valucs and. j26

pcdestrian risk-taking, 347-51
perccptaon, accidents and, 302-03
persona l i t y ,2S2

ancl nccident pronencss in chitdren, 429-36
of accident rcpeaters, 127-jS,3g6_S7. 397-

89, 399, 409, 4t0-17, 4t8_27. 428-36.
437-fi, 5A9

and alcohol intake, 358-66
childhaad accidents and, 484
of driver. 262-72, 482, 510-l l ,  513-14,

5 1 7 - 1 8 , 5 2 3
safety and. 290-91
of young clrivers, 465, 467, 412-77
(.rce rrlso a(titudss)

Phil l ips, F. R., 170-72
physical fitness as accident factor,72-74

Piaget, L, 527
Plzak, V., 612n., 743n.
poison control centers, I19-20
po ison ing ,  111- I8 ,  t l9 -25 ,  I53-56 ,

s33
Popham, R. E,, 243, 367, 313�n.,
Poppen, J. R., 551
population

INDEX

198-200,

508

;r t  r isk, 110-11, 118. 125-27, 152. 705-06
sampling of, 152, 153-.58, l68, l?0

Porterficld, A. L., 447, 491-95
post-accident Variables, 720-Zl
power mower injurics, l96-97
Ilresident's Committee for Traffic Saiety, ll
prevention, 3

rescarch in, 285, 615-742
social values anrl, 526
types of, 616, 680
(see alsa safety measures; thcrapy)

probability, vicws of, 258--59
product moriification as accirlent prevcntion,

616-17, 618, 628-30 (su al.to air-
craft design; cngineering; notof ve-
hiclc)

projective tests, 295
psychia(ric treatment as preventiorr, 667-72
psyclroanalytic approachcs, 292
psychological variables. 201
psychology in accidcnt research, ll, ZBg-393
puhlic hcalth agencics, 49-50
puhlic-place accidents, 52
Pugh, T. F,, 81n.

Quirrn, G. N., 680n.
queslionnaire, use of, 727-28, I3g

railroad accidents, incidence of, d7
Rainsy, R. V,, 82n., 327-35, 38ln., 534n.,

/ + J t l ,

Rapaport. D,, 521
Rapoport,  A.,253-62
rare event, accidcnt as, 109, 527
rirtes (see incidence)
Read, J. H., 326a., 383n., 446. 483. 534n.
recal l ,  problems in, 159, I66, 167, l7b
refrfgeratols, entrflprnenf in, 617_29, 62g'30
r e f u s a l s , 1 2 7 . 1 3 9 ,  l 6 9
remoteness, 9-10
repcaters (see accidcnt repeaters)
repolting, of accidcnt$, 37-5
rcsealch

disgx56 ys. accident, 3-6, 1 I
experirnental,  255-56, 29I, 351, 36j-66,

554, 5u3, -595
laboratory, 85-I0I
sr.rggestions f.or, 269-72, Zjt, 279_gl. ZSl_

85
(see also experiment; population at dsk:

sampling)



INDEX

resiclence, place of
and motor vehicle accidents, 177, 179,

183 (see also length of trip)
and pedestrian fatalitics, 240, ?.41, 241,

?48
responsibility for accident

and alcohol intake, 212-13
d a t a  o n .  l / / - / 6

irr pedestrian fatalities, ?46
(sctr aLtrt negligencci

retrogladc umnesia, 517-18
Rifkin, A. H., 12
risk antl  hazard, 337-47,375-77 (see also

hazard; population at risk)
risk situations, 313-7 5, 37 6
risk-taking, 7, 107-08, 2711, 281, 2u2, 291

alcohol intake and, 351-58
childhootl  accidents and, 449, 456-58,489,

528-30
in driving, 337-46, 351-58
by pedestrians, 346-50
as social value. 525
(see also decision-making)

road (see highway)
road accidents (st'tr 66161 vehicle accidents;

pedcstrian accidents)
road contlition in vchicle accidcnts, 175,

119
roadsidc, 217-24, 707-15
Robcrts Committee, 617n., 681n,, 682
Rotlgers, l l .  A., 383n.
role-taking by driver, 271-72
Ross, H. I.., 262-72, 304n., 447, 496-503
Roth, H. P., 551
Rowntree, Q., 92n,, 156-67
rural accidcnts, 48, 52-64 (see also agricul-

tural accidents)
Russell ,  8.,  17, 81n,
Russell ,  J. T., 100

safcty belts, 54tt ' -50, 552, -556, 564-66, 570,
514, 578. -587, 589-94, 687-88, 689-
9 5 , 7 0 s , 7 1 6 - 1 9

safety education, 9, 480
evaluation of, 672-73
research on, 457-58, 475-77
traffic law violation ancl, 502
(see also driver educatiqrn)

safety mcasures, 6-8, 35-36 (see also preven-
tion)

sanrpl ing, 152, 153-58, 168-69, 602 (see a/so
control grotlp)

Sawrey, W. L., 327-3-5, 383n.
Schechter, E. M., lJ?rr.,  I84n.
Scherzer, A. L.,  281-85, 387-89, 449
Schmidt, W. S., 216, 245, 246, 249n., 504,

5?3 i  -534n.
Schreiber, R. J.,  82n., 184n, 224-31, 249n.
Schulhofer, E., 3I3-26

751

seasonal variation in incidence, 58-59, 65,
164

seat belts (see safety belts)
Segal, M. D., 286a,
self, attitude toward

chi ldhood accidcnts and. 455-58
of drinking driv+r, 577-22
motor vehiclc fatalities and. 492

Sell t iz, C., 184n.
Selye, H., 249n.
Selzer, M. L.,  448, 504, 523, 534n.
Sevcry, D. M., 583-95, 689, 696
sex di l lerences, 40, 172, 533

in chi ldhood accidents, 323-24, 529
in homc accidenls, 21, 525
in  in ju r ies ,  601,  604- l l
in motor vchicle accidents, 130-38, 176,

180, 182-83, 468-69, 493
in pedestrian accidents, 239, 484
in r isk-taking, 347, 349-50
in rural accidcnts, 56-57, 59-61, 64

Sharrert,  I .  O., 595-97
Shaw,  L . ,  17 ,  8 ln .
Sheldon, J. H., 186, 157-95, 280, 601a.,

673n.
Sherman, R. A., 630, 638
Sherman. W.. 309-I3
shoulder harness, 5-56, -565-66, 589-94, 596,

691-9.5 (.ree a/.ro safety bel(s)
Shumatc, R. P., 384n., 534n., 658-64,742n.
S ichc l ,  H .  S . ,  I7 ,  t l l n .
Siebrecht Att i tudc Scale, 478, 480-81
Silver, H. K., 534rr.
Si lverman, F, N., 534rr.
simulators, 86, 89-90, 91, 557-61
single-vehiclc accidents (.ree motor vehicle

accidents, to single vchicle)
Skeels, P. Cl..  743rr.
ski ing accidcnts, 599-610
ski l l ,  accidcnts antl ,  301, 303

driving (.ree driving skill)
Smart, R. G., 245, 246, 504, 521,514n.
Srnigel,  E. O., 500n.
Sff i i th, H. L.,  630-32, 636-38
Smith. H. W.. 243, 367, j83n.
Smith-Curnmings'Shernan drivcr training

sys tem,630-3 t j
sociirl class, childhood accidents an<J, 532-

33 (sec also socioeconomic status)
social r l isorganization, 531
social factors, 446-533

in accidcnt potcntial i ty, 458-64
in accidcnt prevention, 719-20
in chi lclhood acciden{s, 448-58
(scr n/,ro cultur'irl firctors)

socirrl vafues, 5-10, 446, 496, 525-26
firearms and, 257-58
safety education and, 673
(st:c ulso att i tudes)



752

socioeconomic status
childhood accitlcnts and. 451-52
motor vehicle accidents arrd, 177
in pedestrian firtalities, 240-41, 243, 248
of traflic law violators, 496, 498-99
(sce alsp social class)

sociology of accitlents, 464
Southerland, F., 313-26
space-heutcr accidents, 206-07
specd, 470-71, 565, 570, 659
Sperrccr, H,, 478
Stapp, J. P., 550-51, 554-61, 562, 583, 586,

683,  685,  689,696
status, 446 (see also socioeconomic status)
Steele, B. F., 534n.
steering wheel design, 683-86, 687
Stewart, R. Q.,447, 477-83
stiegl i tz, w. I . ,  11, 551
Stonex, K. A., 707 -15, 7 43n.
stress, 307-08, 309 (sce also emotional fac-

tors)
Suchman, E. A., 109, 184n., 254, 273-79,

281-85,  376,  378-79,  387-89,  449,
526

suicidc, accident and, 456, 491-95
suspension of license (see licensc)
Susskind. D.. 4-53
Srrthcrlrind. H,. 498-503
Swancler, D., 313-26
systems, man-machinc, 366-73

taxonomy of accidents, 373
teen-age drivers (scr yorrng tlrivers)
thalidornide poisoning, ?00n.
therapy

as accident preventive, 612-13
for clr inking drivers, 515, 523

Thomson.  L .  G, ,  143n,
Thorndike, R. L.,  289n., 31t3n., 444n.
Ti l lmann, W. A., 182, 264,387,417-43,472,

477,  482,  511,  514,  515,  521,
666

time of day, incidence and, 59, 175, 178-80,
210-lI ,  238, 241, 247, 248, 469-70,
508 (srLe a/so day of week)

Tourin, 8.,  688-95, 747n,, 743n.
toys, injury causation and, 597
tramc law enforcetnent, 659-64, 670-71
traffic law violation, 496-503

driver inrprovement and, 638--57
Traffic Safety lleseart'l't Review, l0
traflic signals, 674-80 (see a/so highway)
Trotter. W., 82n.
truck (.rctr motor vehicle)
Turnbow, J. W., 583n., 6I2n,
Turrel l ,  E. S., 383n.
'l"utles, A. J., 167-69

INDEX

Umberger, C. J.,232-49
U.S. Puhlic Health Service, 12, 50, 82n.,

7 t 6

Valien. P..232-49
values, pcrsonal, of accident repeaters, 328,

333, 473-74, 477 (see also social
vah,res)

variables, signif icant, l l0, 138, 186-87, 195-
96, 197, 200-01

Vasilas, J. N., I84r., 286n.
vector, 20-{-06
vehiclc

of energy exchange, 20-5-06
motor (,rcc motor vehicle)

violence. trs social valuc. l0
vision, as accident flactor,76-77
visual cliff. 9?-101. 299

Wade, P. A., 12
Walk, R. D., 92-101, 302
Walfer. I. A.. 597-99
Walsmith, C. R., 8?n., 514n.,741n,
Warren, A. 8,, 82n., 749n., 2t16n,, 381n.,

444n.
Warren, M. C., 198-200, 280
Watsofl ,  J. 8.,  302
Waxman. I l .  D.. 167-69
weather, role of, 175, 1.79, I88-89,

242,248
ski ing injury and, 610

Weaver, W., I
Webstcr, J. E., 55I
Wehrle, P. F., 153-56
West, T. C., 88-9I, 212, 295, 3Q4n.,
Westbrook, J. H., 15, 8In.
white-collar crime, traffic violation

238-39,

358

as, 496,
498-503

Wil l ie. C. V.. 153-56
Wi lson,  W. ,  313-26
windshield iniurics. 701-02
Wot f ,  M. .  6 tZn .
Woods, I{.  M., 386, 389-96, 197, 406, 407,

410. 4t9. 424
Wooton. 8.. 499
work accidents (see industrial accidents)
Wyly, R. S., 617-28
Wyon, J. 8.,  48-64, 82n.

Yerkes, R, M., 98
young drivers, 465-77
youth (sce age)
Youtz, R. P., 184n., 286n,
Yu lc ,  G.  U. ,  391,  392,  401,  419

Zief, W. 8., 384n., 534n.,742n.
Zylruan, R., 384n., 534n.,742n.



:f TOWARD A SCIEI'{CE OF
I. ACCIDEIVT RESEARCH

Sonlr VtEws oF CAUSATIoN

Tnr Sreru.s oF AccIDItNT RESEARCH

S,q,Fnrv ,q,s ,,\ Socl,Ar Vnt-uE

Tur, ClunnENr PRospE,crs FoR RnsEeRcH

2
3
5
I I

j

rj
,uj

I



TOWARD A SCIENCE OF ACCIDENT RESEARCH

FoR traonn THAN HALF OF THEIR Llws, the people of the- I"]nited States and many

other Western countries are nlore likely to ii* irom accidents than frorn any other

"au**. ena cven in the world as a whole accidents as a cause of dcath are now

outranked only bv cancer ancl cartiiovascular diseflse.t The incrcasing prominence

of accidents, howcvcr, is not cluc to substantial inclcases in thcir incidettce or their

seriousness. Accident mortalitv, at lcast in Western countrieso has 
"risen" by

,*ruinlng essentially sn6hanged whilc dramatic reductions have occurred in the

incldence of cleaths of other iypes. The purilication of public watcr supplies!- the

pa,steurization of millq, ana oitler environmerrtal controls, antibiotics, vaccines'

advances in surgery, and a general risc in standards of living and rncclical care

have all contributed to drairatic ancl continuing reductions in rttortality from

other "uuses. Accident fatalities taken as a whole have shown no such dccrcase'

ct ung*. in culture ana technotogy change thc-incidence ofspecific kinds ofaccidents

(raitroad fatalitics decrease ancl iltor u.*hi"t" fatalities increase), but the substantially

unchanging over-irll totals tend to lend credibility to the rvidesprctct popular bclicf

that acJidJrts, like the poor' we shall always have with us'

Although the c'ntrist betwcen the rcdr.rctions in non'accident as opposed to

acciclcnt morbictity nnd mortality is markcd, the teasons behintl this contrast are

only beginning to emerge, an_ct tirey are still somewhat speculative. At first glance

one is tempted to attritiuie the *o*parative lag.in.acciclent t:lllll to the relativc

scarcity of the scien"tilic cvidence n.*il*d lbr ttre*clesign and evaluation of preventive

measllres-ernd this is undoubteclly of considerable importance'lror cxermPle' as

wc shall notc in the chapters that follow, most acciclent research efforts have lacked

the sophistication and rigo. "horactertqtic of the bcst work itr collateral fields' But

ufllrnoi*fy rhese ,.microsiopic" difficulties qal stcm from a 
.'ma113sconic"- 

one-

namely, ih* *uy in which,,".id*nt, are vicwed by "otlt*mporary $ociety as ir whole'

Sor'rg VtEws ol Crus,lrrox

Accidents seem to be comrnonly regarded, by the general public and even by

,uny ,*r*urch workers, as rcsulting irom causal sequences that are somehow

iniiii,ri"*rry different from thosc that lead to disesse and to other everyday eYents-

As a rcflection of this, accidcnts remain the onlv major sourcc of morbiclity and

mortality which many continue to vicw in essentially extra*rational tcrms' "Luck"'

;;"hun"",,' and "astS of C.,+" arc all culturally acceptable explanations of accidents"

alrhough such conceprs have gradually fallen lnto disusc t" --ot:]Tl* the causation

of disJasc. Even thi cru'cni accident research literature contains such concepts

and terms, cspecially in refercnce to "naturarl" disasters and other accidcnls whose

out,o**, upp.*, ro lie wett treyoncl human- aontrol and influence, lf acciclents do

indeed lnvoive a unique cl,rss tf causirl phenomcnet, one might argue that they

should be scrutinized with the greatest of care not only by the scientific community

but by theologians ancl philos;pherl al well. But if, on the other hand, accidents

ur* ni, ,uu*oilu uniqu"lii in brief, their causation cloes not diffcr substantially

from that of other events-it is important that the impediments to such under-

standing shoulcl also be the subject of sophisticated scrutiny'

An understanding of acciilent causation rcquires' fiist' an undetstanding of
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what is usually meant by the term accident and, secondly, a comparison between

accident causation and that of the othcr sources of morhidity and mortality from
which accidents are often believed to differ, Although these two.points arc more
fully cxplored in subsequent chapters, it is useful to considcr them bricfly here.

Accidents arc almost invariably defined-in tabulrrt ion, in control progJnlns,
and in reseitrch-as the occurrencc of unexpccted physical or chemical damage
to l iving or nonliving structures, Thus, inadvertent cuts, chemical burns of the
skin, and crumpled fenders are all regarded as accidents, whcrcas similirrly ttn-
expcctccl damage duc to sr.rch biological i lqents as the bacteria and vil 'uses is but
rarcly viewed in this fashion. If, for example, a child inadvertently ingests one of the
polio viruses, the resultant damage is seldom, if cver, considered accidental, although
if the same child unexpectedly ingests a harmful toxin the result is invariably so
classified. In both cases the damage is the end rcsult of complex, nrultiple, cnviron-
mental, behavioral, and other factors; in both cascs innumerable converging factors
lead to thc delivery to the body of a harmful aqent-an infcclious protein in the
one case and a simpler chenrical poison in the other. Yct the two chtcgories of
phenornena il lustratccl by thesc examples are widely regarded as intrinsically cliffcre'nt,
despitc the fact that they involve rernarkablv parallcl, ancl frc'cluently identical,
causal secluences. Since closcly similar points rnav be madc with rcspect to all of
the various physical and chemical insults whose results society tcrms accidental,
it is clcar that a priori assunrptions that thesc events are obviously and fundamentally
different from othcrs long understood and increasinglv controlled cannot be casily
justif ied.

This parallelism is also seen in preventive mea$ures long in use. Both in the
prevention of disease and irr the prcvention of accidents, somc of the classically
most effectivs measures havc been dcsigned to block harntful agcnts frorn rcaching
the boci_v or other structure to bc protccted. This is well i l lustrated on the onc hand
by sanitary measurcs which prevcnt bacteriir from enterinu the body in drinking
water and rnilk, and, on the othcr, by thc installation of guards on nrachinery
and ol electrical fuscs and insulation to prcvent rncchanical ancl electrical encrgy
frorn damaging the body and othcr structures. Other preventivc measures in both
areas involvc the manipulation of behavior irnd often the long-lerm, aclive coopera-
tion of individuals and organizations. The prevention of clietar-y deficiencics irtrcl
venercal diseases, for exirrnple, l ikc thc prevcntion of many types of acciclents, is at
prcseDl. alnrost totally dcpendent on the corrtinued, active avoidance of inappropriatc
bchavior. lndeed, so extensive are the parallels between tht'se twc'r areas that fclv
if any accidcnt-prevcntion measures now in use lnck parallels in the prcvention of
diserrse.

But such paralJels are not yet widely recoenizcd, perhaps larselY because of the
apparcntly common assumption that they do not and cannot exist. In the {inal ana-
lysis, the failurc to recognize these parallels may be the principal reason why accidcnt
prevention lags far bchind thc control of disease.

Trrr St'lrus oF' AccTDENT RrseA,RcH

Despite the strong similarit ies between accidents and disease in terms of .*uru-
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tion and prevention, sharp differences exist between them in terms ofresearch effortg

and public attitudcs and understanding. In discase a vast Program of research is

undei way, involving professionals frJm many disciplines working in excellently

equipped iaboratoriela'nd antply suPqo-rt:g by private lnl.plblit 
funds' In adcition'

curriculums have been establish;d ana racitit ics are availtrhle for the training ofyoung

investigators and for the orientation of those who come to such research withtraining

in different but relevant disciplines. The contributions that can be made by such diverse

;ir"ipli.** as stntistics, anthropology, and education-to cite but a few exanrples--

lrave bcen tecpgnized, a,,.1 *veiy na-4,r," ,'*r"urc5 progra'r is to sonrc extent intcrdis-

ciplinary, the iariety of discipiines reffecting the multiplicity of etiologic factors

under investigatirrn'
When ncw rnethods, measure$, techniques, or devices are developed in the

course of diseasc reseaich, they are increasingly tested uncler the rnost carefully

controlled corrditi6ns before they are released for public use; as.a consequcnce'

the nrarketing of ineffective or harmful measures is steatlily decrcasing' In addition'

unevaluatecl measures emanating from nonprofessional sourccs-e'g , patent medi-

cines, rluack devices, "folk remeiics'r-are prohibifecl by laws that are enforced with

increasing elTentiveness. As for the general public, its faith in the value of research

is strongias is inciicated bV its supp"ort of vist public reseerch .programs 
and by the

continued success of priuate funi-iaising comfiaigns justif ied-by past advances and

iyii* pf * rhat fundJ for reseatch will hasren ih* 
-dit"o"*ty 

of a cure for one disease

Or another.
In each of these characteristics, accident research contrasts sharply with disease

research. Except in a scattering of laboratory and field programs in the [Jnitecl states

and other countries devote? chiefly to the dcvciopment and evaluation of

..hardware,,-seat beltsn industrial safcty equipmcnt, and aircraft, for exarilple-

there are few wett+rained groups of inuestigators working_ in. recognized and

adequately supported r.searih centers and universitics. And, since government

surrport ofresearch is generally a reliablc index ofactivity in an area 0finvestigation'

i--i_";i;;;;;i trr"l tt". chicf of rhe Rcscilrch Glanrs sccton, Division of Acciclcnt

preventiono u. s. Fublic Health service, estimates "that more than 300 tines as

m u c h m o n e y i s c u r r e n t l y b e i n g s p c n t i n l h e U n i t e d S t a t e s o n m e d i c a l r e s e a r c h a s
on accident prcvcntion ,!*"u..ii, despite thc fact that accidents are the leacling causc

o f d e a t h a m o n g t h o s e a g e d l - 3 4 , a n d t h e c a u s e r r f m o r e t h a n 4 5 r n i l l i o n i n j u r i e s
annual lY."2

wha t l i t t | e resea rch i sunde rway i sbe ingdone la rge l ybyded i ca tedbu to f t en
irrelevantly traincd professionals whose rtaily work has brought them facc to face

with the accident problem. Thus, a petliatric,ian maY become intcrested in rrccident

research because acciclent viCtims hau" come to constitute a substantial par t of

h ispract ice ' ,1 ,p*yct iu t r i r tmayseeaccic le.ntsasanintercst ingprovinggror ' rnc l fora
thcory he is fbrrrrurrr.tint, ,r, rriosti-rtistician may apply to accidcnts a $tirtistical

technlque he has a*u*rn'p*a in another l ickJ. But an adequate.accidcnt-research

p.ogr,r*, like broad res*o."h Progrftms in areas of more traditionnl medical concern'

may require, o.pending on it i, fo"rur, profes$ionals trained in nrany disciplines, not

merely in engineering a"n.1 '.rur"ty education" hul also in anthropolo.ey, psychology,

sociology, mathcrn'.riics, medicine, anatomy' physiology' psychiatry' chemistry'
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physics, economics, epidemiology, operations research, information theory, archi-
tecturc, city planning, and othcrs. These disciplines arc today sull 'ering from a
grimly increasing shortage of skil lccl practit ioners, and thc expericnce of thc erowing
number of government and privatc agencies attempting to foster acciclent rescarch has
consistently shown that cxisting personnel tend to be committed to traditional irvenues
and activit ies and cannot easily be induced to entcr an intcrdisciplinary field which at
present prornises l itt lc in the way of monetary or sociirl rewald and which is widely

assumed to be unintcresting intcllectually and productive of l i tt le in the way of
human progress.

One consequence of the shortage of well-trained, sophisticated scientists in
accident research is the primitive state of its methodology. A sccond consequcnce
is that much of the work currently bcing published is inaclccluate becausc the
invcstigator's training was either too narrow to encompass certain significant
variables or was inadcquate for thc proper intcrpretation of the data.

As another consc(lucnce of inadequate professionalization, counternleasures
are frequently adopted without adequate cvidence of their effectiveness or provision
for their continuous evaluation aftcr adoption. For example, such measures its rnotot
vehiclc inspection, speed laws, vehicle operator l icensing requircments, and public
information programs are often adoptcd on thc basis of "comnron sense," with
litt le attempt being made to asscss either thc magnitude of the spccil ic accident
toll they are intended to reduce or their effectiveness in accomplishing such reduction.
This is in sharp contrast with the introduction of measurcs for thc allevialion of
othcr public health problems. The Salk vaccinc, for example, though based on a
Iarge bodv of sophisticated microbiological knowledgc, Iaboratory expcriment, and
human testing, was not endorsed by any governmental or privatc agency unti l a very
large-scalc ficld cvirluation had demonstrated its cost, elicacy, and relative safety.
Onc can, of course, argue that the introduction of essentially uncvaluated accident
prevention measures "can't do any harm," but two potential dangers in this approach
need to be noted. First, the introduction and cnforcemcnt of insufficiently evaluated
Ineasures may lead to an inappropriate choice ol' cnrphasis and may, as a result,

dissipate funds, t ime, and public concern that nti-eht be applicd tcl more cfl-ectivc
measrrrcs. Secondly, the public and its governmcnt may concludc that evervthin.e that

can bc done is being done.

S.qretv As A SoctAL Vllur

But all of the foregoing difficulties are essentially superficial manifestations
of cleepcr causes, for current history demonstrates irrefutably that contemporary
society can mount virtually any sort of rcsearch or action progranl that it regards as

sufficiently important. The devclopment of nuclear weaPons and the space Program*
whatever their nrcrits-matches or exceeds in cotnplexity, in manpowcr problcms,

in cost, and in shccr technical diff iculty the clevelopment of a broad scientif ic program

in acci<Jent research. Neverthcless, these programs have gone ahead swift ly and

without hindrirnce bccause our society, regarding them as worth while, not only

gives them substantial l inancial support but also has nrodified the educational

program and manipulated the systcrn of sociir l rewards in order to provide adequately
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trained manpower. These programs have moved ahead largely because society
values them, and they have not been hindcrcd by pessirnisis, professional ani
amateur, who rcpeatedly proclaim theit uniquc ditficulty ancl even their irnpossibility.
The basic qucstion, then, is why, in an age chirracterized by the dramatic alleviation
of nrany of the social, economic, and biologicrrl pathologies, accidents remain
largely outside thc spherc of socrial concern ancl the reduction of accidents has not
become a strong social value,

One basic reason for the lack of social concern and action is that the folklore
of accidents is perhaps the last folklore subscribccl to b_v rational rnen, including
well-cducatetJ professionals who have been trained to identify and rcject folklori
in their own arca$ of competcnce, It is not uncomnron, for example, to encounter
physicians, lawyers, economists, and other men whose training has involved the
clevelopment of analytical thinking and a continuous search for cause who believe
firmly that accirlents are "acts of God" that "just happen," and that "l ightning

never strikes tu'ice," that accidents arc as uncontrollable as the weather; that, in
short, accidents somehow mysteriously defy any kind of systematic stutly beyond
merc tabulation,

such extra-rational beliefs, in fact, are widely irnplicit, and even explicit, in the
accidcnt rcsearch litcrature, especirrlly in relation to the supposcd uniclueness of
thc field and, as noted above, in rclation to accidents categorized by lawyer and
research worker alike as "acts of God." onc also finds this tind of fati l ism rrt
lower levels of education and sophisticirt ion. People who protcct themselves against
disease by inoculation and thc observance of appropriate nutrit ional and personal
habits nevertheless tend to look upon accidcnts either as a punishment for rnisdeeds
or irs unwarranted blows delivered by a capricious fate.

With this folklore as context, is it surprising that folk remedies abound? Virtually
every holder of a driver's license secms to have developccl his own "obvious" solution
to the problem of traffic f irtalit ies. Virtually any bystander in any sort of accident
sccm$ to have his own theory of its cause and its prevention. Anrl cven policy makers
in such formal organizations as governmcnt agencics mny also tend to regard"conrmoll scnse" as a sufl icicnt basis for the design and init iation of accident
countermcasures. Pcrhaps this is not very different from the kind of common sense
that in cirrl ier ccnturies led to thc wide public acccptancc of thc bleeding and
cupping of fcver patients and the chaining of lunatics. with a large part of the
population apparently consisting of fatalists and another large part consisting
of self-slyled expcrts, it is hardly surprising that scientific study docs not seem to
bc regardcd as a strong social need, but even thc cxtent to which this is so requires
scientific study and docurnentation.

There are, however, further obstacles. Many of the more successful disease
countermeasures require little active cooperation, cause no serious inconvenicnce,
and offer: protection against real and visualizable threats. The construction of
adequate water-supply and sewage*disposal $ystems, the pasteurization of milk,
and the infrequent administration of only transiently painful inoculations seem
but a small price to pay for protcction against typhoid, tuhcrculosis, or polio, the
fear of which is apparcntly very real to many people. Howcver, although mrny of
thc classically most successful accirlcnt control nreasures-such as sprinkler systems
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and clectrical insulation-also require but l i tt le active coopcration, many others
involve thc restriction or prohibition of behavior that the inrliviclual enjoys or
that the culture prizcs. For exarnple, restrictions on the use of f irearms, unlike
rcstrictions on thc use of unpasteurized milk, are regarded by marry individuals,
organizccl or unorganized, as irn infringcment of their constitutional rights. The
drivcr's l icense is widely regarded as a civil r ight and, with considcrable justif ication,

as an economic necessity, and legislation to revoke the l icenses of drivers who have
provcd to be incompetent regulally encounters virtually insurmountable polit ical
resistirnce. Evcn legislation requiring pcriodic testing of thc visual acuity of clrivers
encoulttcrs opposition from groups rcpresenting drivcrs and from legislators under-
standably reluctant to endorse legislation unpopular with their constitucnts.

In addition to threatening his personal freedom, some accident countcrmeasures
dcprive thc individual of the gratif ication sained from lrehavior that is culturally
valucd. The Amcrican culture, if not Wcstern culture as a whole, has always prized
and rewarded the taking of risks. The risk+aker-the explorer, the voyager, thc
medical researcher, the entrepreneur, thc prizefightcr and the bullf ightcr, the
sports car racer, the test pilot-has always been endowed by society u'ith heroic
qualit ics, evcn when his risk-taking is unsuccessful and l 'rc is mairned or kil led.
And even such socially disapprovcd risk-takers as thc Western gunman, the con-
fidence man, and the stock-market speculator havc been grudgingl-y admired for
their "nerve." Hencc, in mole mundanc terrns, the highway speeder, the skier, the
skin divcr, the sky diver might lose considcrnble psychic reward if his activit ies
wcre curbcd by scrupulously enforced accident prcvcntion ntcasurcs.

Sorne safety measures, moreovcr, involve understandable threats to specific
industries or to the public as a whole. The nrcre idca of rescarch on safety in vehiclc
design, for examplc, carries the unpleasant, albeit valid, implication that vehicles
are dangerous and that those who design, builcl, buy, or drive them are in part
responsible for the crippling which their use entails.3-6 Furlher, the incorporation
into vehicles of safety fcatures that are found to be effective not only can be costly,
whcther paid for by thc government, the industry, or the buyer, but may also
necessitate choices bctween featurcs that are status-enhancing and features that
i lay savc l ives. Pcrhaps morc important, an cmphasis on safcty might damage
autotrtotivc advertising campaigns based upon speed and horscpower, which, to
judge by their many years ofuse, apparently havc powerful appeal to the buyer.

Many industrics and othcr organizations have to varving extents improved
the safcty of thcir produc(s and opcrations in thc absencc of organized public
pressure and legal sanctions. However, the history of safety legislation also dcmon-

strates that costly safct.y devices or regulations can be rnost swiftly ancl effectively
forced upon a spccilic industry (railroads, textile factories, steamship companies,
refrigerator manufacturers, frrr exgmple) by a public that has been outt'agcd by a

specific disaster or by a widcly publicizeit death toll-the rcsults of the'Iriangle
Shirtwaist Co. fire, for example, or the sinking of the Titanfu, or the sufibcation
of a clozen chiklren in discarded rcfrigerators. In the absence of such tlisaster, the

public as a whole appcars to havc been largely unwill ing to assume the cost of

counterrneasures when the l ives to be savccl or lost are the cumulativc result of many
accidents widcly distribrrtctl in t imc and location. Accidcnts are, of course, by no
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means unique in this respect. As warrcn weaver has pointed out' Inany currcnl

public hcatlh problems, inclucling the results. of *rdioactive fallout, air pollution'

ancl smoking, utro i.,uoii*"if',* pru"nf"* of mobilizing public response to inclividually

unlikely evJnts which cumulate ttl sig'nificant rnorbidity and mortirlity totals'z

There arc *any aaa"iti.mui *uyr'in which society places.ob'siaclcs in the path of

further research erncl delays the application of its rcsults. Accidents ate numerous'

They involvr -u'lry inJiniouals and special interest groups and property of great

value. In view of tnir, it- is understanclable ancl inev-itable lhat many-of society's

public and private resPonscs to them are complex' They are' as well' characterized

bv inertia to changc. This is to be seen clearly *ith '*'p*"i to motor vehicle legisiation'

iin."'iit.'r"i".'";i";il;ty;i"i *^untple, devisis improvernentri in headlights

and orhcr vehicle..ril;;;;i'tirar bear'diiectly on highway 'safety, it is often

many months bcfore tire nc,Jessary pcrmissive lcgislation can be securcd in the

various jurisdictions which regulate such devices'

Many othet institutions a"fr otganization-c are also involved either in the attempt

to prevent i,rccidents or in the effoit to ameliorirte their rcsults, Many of these havc

provedSlowto,*upon. l . . " **"on""ptsandf inr l ings,par t icu iar lywhentheseinvolve
qualitative and quantitativc shifts in the emphasil oi prcgrams or the redesign of

ilil;;;;;;"i;. uu*aing aodes, rhe standards of virious tratle and profossional

organizations__many ;il;fi, or* giu*n Iegal standing by legislative act or administ-

rative decision-and ,fr" ryUr*, o*f courti^which hindie negligence cases and the

il;i;;;"t of trafll{r violators nre some of the focal points of cgnn-r11' 
T::"t:*

Lrganizatio'rs as those responsible ,for .thc 
provision of medical care' Insurance'

vehicle repair, and dfuahil'ity benefits hav.e characteristics which are but slowly

susccptiblc to clrange. No un,* "on"*,ncd with thc pr.acticali*':: ol accident research

andprevent ionshouldfa i l toconsidcr thcseaspectsof . thc,y* id* . l lob lem.Tlrough
w e l l k n o w n t o t h o s e . * t , o r , u u . w o r k e d i n t h e f i e l d , t h e y r c q u i r e s < l p h i s t i c a t e d
scruriny-particularty ;ilil;;L scicntists--in order to idcntify and apply the

most eltcient means for reclucing such incrtia'

This is not to suggest in any*invidious way that such interests fecl threatened

by or are opposccl '"tl;i;";;i**ur*rr.1t oo**'**un, however, rhat the application

of any rrew finding "'oy tt hampered by the inertia so often associated' in any

setting, with change ln'fun.tioniirg.* Ttrul, a snbstanti ir l change in our attitude

rowarcl the culpabilir;';iiiJtd,to?ts invotvea in auromobile accidents or traffic

violntiorrs might require ̂ n enormous revision of legislative statutes and courtroom

practice at cvery r."*L oi jurisctiction with corresponding expenditures of time,

efftrrt, and money. when wi rcalize that even as simple u."hung*-ou*r as that which

involvecl the substitution of mouth-to-mouth resuscitntion ftrr the less successful

pronePressuremethodrequire<lycarsofeducat ionandthousandsofrev is ionsin

r ;n thecongrcss io t la lheat ingsover . thern t roduc t ionof temperedg lass inp laceof laminated
glass for autornobilc winosrrielcE and windows, for examplc, lesitime w11 Cevul{ to the tcchnical

irerits ol each type rt,*" toifi.;;;;-i; inrplications-namely, that t5c use of tempered glass

would work a har:dship o,, ih* nu*"'ous smali businessmen cngageo in the rcplacement of broken

automobile glass owing to'li* i""i that temPercd glu" cannitlet be cut to size but must he

invcntoried Ey vehicle make and modcl'
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textbooks and in curriculums, it becomes easier to see the difficulties faced by new
approachcs to accridents.

The existcnce of a complex of accident-related special intercsts has, also, implica-
tions for thc public's gencral view of the adequacy with which society is meeting the
problems of accidents. A community's acquisit ion of a new ambulance and its
cstablishment of a facility for first aid and emergency treatment miry convince the
citizens of the community that everything possible is being done for their protection,
evcn though currcnt practices in the emergency treatment of accident victims have
been crit icized widely, publicly, and validly.s Similarly, the introduction of a program
of safety cducation into thc public schools nriry reassurc the cit izenry that its childrcn
are being protected, regardless of thc actual efficacy of thc program itself. At the
lower levels of intelligence and education there appears to bc a belicf that an
insurance policy protects its holder against the occurrence of an accident rather
than merely alleviating its consequences. At considerably higher lcvels of cducation
and sophistication, however, there is at least to some extent the belief that existing
legislation and other meelsures designed for the reduction of accidents cmbody the
uhimate in both knowledgc and practicc. All such bcliefs probably tend to delay the
objectivc deternrination of the absolutc and relative efficacy of accidcnt-prevention
mea$ure$ cmployed eithcr individually or in combination.

There are a number of more specifically psychological obstacles as well. Public
response to a social problem often seems to rcquire a stimulus that is immediate,
close at hand, and dramatic. Thus, an airplane crash that takes the lives of 100
persons may produce an outcry for flight safety legislation, but the fact that the same
number of persons are killed on the same day on American highways produces tro
$uch outcrry, perhaps because it is largely unrecognized and perhaps bccause the
public has yet to be taught the horror of the split-second crushing involved in
virtually evefy motor vehicle death. Whcn a dozcn children suffocated in refrigerators,
the tragedy <-rf their dcaths was rcadily understood, and legislation was imrnedialely
forthcoming that affected thc behavior of every manufacturcr ,and owner of the
mill ions of refrigcrirtors in the nation. Uut the annual death of 2300 pcrsons through
fircarms accidcnts and thc annual injury of approximately 4,800,000 in the United
Statcs in motor vchicle accidentse have produced no similar legislative restrictions.
Apparently these victims are psychologically more "remote" than children who
were trapped and slowly suffocatcd.

There are two additional aspccts of remoteness with respect to accidents.
Accidents, almost any layman belicves, happen to "the other fellow," and many
peoplc have not been personally acquainted with thc victim of a fatal accident.
Rationally, however, this is a poor justif ication for lack of concern. Evcn in the
epidernic year of 1952, dcaths in thc Unitcd States from polio totaled less than
4 percent of accident fatalit ies, and yet polio was apparently not at all remote to
the mill ions of Amcricans who contributed dimes or hours toward its eradication
or thc alleviation of its cffects. Thc clif l 'crcnce in enrphasis-crippling in the case
of polio, death in thc case of accidents-and the ncarness of infections per se may
undcrlie a substantial portion of this difference.

With changes in the technology, nrorcover, the causative factors are often
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increasingly remote from the injury produced. Accidents due to manmade radiation,
for cxamplc, rnay bc noted only a considerable timc aftcr exposur:e. Accidental
ingestion of toxic agents-frorn pesticidcs, from paints, from improperly used lead
glazes on tableware, from industrial processes-may occrrr ycars aftcr the.agcnt is
introduced into the environnrent. Hence the dil l iculty of connecting cause and
effect may nrakc preventive actiolr much more dilficult than it was whcn it involved
installing gate$ at a railroad crossing. If scientific investigators often have clifficulty
in establishing the role of such pathogenic agents and quantifying their: effects, it is
not surprising that social concern and actiorr may be difficult to stimulate.

One adclit ional aspect of society's apparent toleration of acciclents is somewhat
spcculative but deserves further investigation. This concerns the psychological
roles of accidcnts and other forms of violence in our culture today. Just as risk-
taking provides a psychic reward in our culture, accidcnts may conceivably provide
our society with satisfactions related to thosc delived from human sacrificc, Roman
circuses, public executions, bear-baiting" boxing, footbrrll, sadistic motion pictures
and television programs, and other socially condoned forms of public violence and
bloodletting. It is possiblc that acciclcnt r:esearch and prcvcntion will not obtain
the puhlic stlpport and approbation accorclcd to medical rcsearch until these aspects
of accidents and the role of violencc in human behavitlr are understood and othcr
means of achicving thc same results are discovered.l0

Tne Cunnenr Pnospecrs FoR RF.sEARCH

The foregoing obstacles to the establishment of accident research as an indepen-
dent disciplinc involving highly traincd practitioners working in broadly recognized
areas of specialization may explain to a large extcnt the status of the ficld during the
past quarter century. As we have already noted, thc significant work has bcen done
largely by irrclevantly trained individuals, much of whose work has been published
in a wide varicty of journals and other sourccs, many of them obscure and many of
them seemingly inappropriate. Because of this, the National Safety Corrncil in 1957
established the qunrterly Traffic Sofrty Reseurth Review to make more readily
availablc significant current papers dealing with traffic safety rcsearch. Similady, a
major purpose ofl the present volume is to make available, with detailed annotations,
important and il lustrative accident research contributions ofall types that the reader
might fail to locate in the course of a routine literature search or that, once located,
might be difficult or impossible to obtirin.

Dcspite the many obstaclcs, a nunrbcr of forces have been at work to stimulate
and lrtcil i tate acciclent research. Science grows at an exponcrrtial rirtc, simply becausc
each ncw discovcry or technique becornes thc basis for many othcrs. Thus, new
concepts and knowlcdge--in nrcdicine, statistics, psychology, and sociology, ftrr
example-have provided ilnpetus frrr work on accidents. Ncw methods of datn
proccssine have made certain operaLions as cconomical and feasible in accident
rescarch as in other areirs. New dcvelopmcnts such as operations research and
information theory provide thc accident researcher with insights, tools, and tech-
niclucs. The safe hrrndling in our rnil i tary and space plograms of environmental hazards
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not adequately dealt with in cvcryday l ife has made it obvious that this is feasible

anil that it is no longer necessirry to tolerate unscientif ic approaches. Rcsearch

in psychology (on aggression and frustration as well as on risk-taking) and in other

relcvant areas has increasingly exposed a number of well-trained invcstigators to

acci<Jents as a fruitf-ul rescsrch area. Moreover, there sccns to be nrounting public

concern over thc absolute incrcasc in the highway death and in.iury toll and the

increase in celtain typcs of "nroclcrn" accidents in countries currently undergoing

westernization. This concern is lcflected also in thc increased availabil ity of funds

for rescarch and in thc public reception of the activit ics of the Presiderrt 's Committce

for Trafl jc Safcty, the Nntiorral Safety Council, and the erowirrg numbcr of other vo-

luntary and governnrent agencics. Finally, as wc point out rePeatcdly in thc chapters

that follow, thc pruallels in causation between accidents irnd those infectious and other

biological irrsults that are now welt understood are bcconring incrcasingly clear,

and this is leading to thc rccogrrit ion of additionrrl possihil i t ies flor rescarch and

prevention. In short, the profcssional, scientif ic, and techn(llogicil l  cl inratc is be'

ioming ntore favorable to accldcnt rcsearch and to thc scientif ic dcsign and evaluation

of safety programs.
A second purpose of this volunre, therefore, is to asscss the quality of current

resealch, to point out contmon pitfalls, to outl ine neglccted areas, and to orient

the ncwccrmer to thc l ietd or thc visitor from a ncighboring discipline. Wc have

attempted to do this in two ways. First, we havc in general sclccted as reirding$

contributions that, in one respect or another, rePrcscnt the trcst thinking in the

field and those that arc irrrportant for a balanced understanding of both thc l icld

and the intcrrclationship of its parts, Many of these contain flaws, which our

commentary identif ies ancl examines so that subsequcnt workers can be forcwarned,

Secondly, we havc attempted to rnake our editorial commetttary sonTething more

than a headnoting ancl a postmortcm cxamination of each study. Although it is not

pr.acticable to provide within thc covers of a singlc volume the statistical tcr-:hniques,

itr* t iet. l expericnce, and the mcthodological sophistication that the competent

acrcident rcscarch worker nrust acquire, ancl ir lthough fcw of our rcaders wil l come

to this volurne fully equippecl u,i lh thcsc skil ls, we havc, in as nontcc:hnical a manner

as possible, attemptecl to demonstratc: their applicrrtion to thc problems of accidcnt

research,
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