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PREFACE

This report summarizes the research conducted during the
period from July 1967 through May 1970 by the Highway Safety
Research Institute for the National Highway Safety Bureau,
Department of Transportation, under Contract FH-11-6555 and
FH-11-7129. The basic purposes have been to delineate more fully
the role that the abusive use of alcohol plays in highway crashes,
to identify those characteristics that are descriptive and pre-
dictive of deviant driving, and to investigate court-related
treatment approaches for alcoholics.

The National Highway Safety Bureau Contract Manager has been
Robert B. Voas, Ph.D., of the Research Institute,







ACKNOWLEDGMENTS

The cooperation of many organizations has been indispensable
in making this research possible. Their contributions are grate-
fully acknowledged.

The Office of the Medical Examiner of Wayne County has played
an integral part in the Wayne County Traffic Fatality Study by
supplying pathological and toxicological findings on the Wayne
County traffic fatalities. The excellent work of this organization
and its staff is appreciated, particularly that of John F. Burton,
M.D., Chief Medical Examiner, and Herbert R. Wetherell, Ph.D.,
Toxicologist.

The study of alcoholics at Hurley Hospital was originally
started at the Mental Health Research Institute, The University of
Michigan, under the direction of Margaret L. Clay, Ph.D., Associate
Research Psychologist. We are indebted to her and other MHRI
staff members, including Harold T. Salive who handled the initial
programming effort, for the inception of the study and for the
groundwork on which our subsequent efforts were based. (A his-
torical perspective of this study by Dr. Clay appears in Appendix
H.) Throughout its evolution, this study has been made possible
by the ongoing cooperation of the following persons at Hurley
Hospital: Milton Sacks, Director; Clayton Stroup, M.D., Medical
Director; and William Keaton, Senior Alcoholism Therapist,

The following organizations and their staff played a vital
role in supplying necessary records and research data:

Michigan Department of State: The Honorable James M. Hare,
Secretary; and George O. Stevens, Driver and Vehicle Administrator,
Michigan Department of State Police: Colonel Fredrick E.
Davids, Director; and Lieutenant George F. Strong, Assistant

Commanding Officer, Records and Identification Section,

Greater Detroit Council on Alcoholism: Mrs. Phyllis Tuttle,
Executive Director. Catholic Social Services of Wayne County:
Mrs. Glenn Gorman, Assistant Director. Family Services of Metro-
politan Detroit: Mrs. Laura Askey, Casework Director. Mayor's
Committee on Skid Row Problems: Richard Dakesian, Executive
Director. Salvation Army Alcoholism Treatment Center: James
Wheeler, Director of Treatment Center. Wayne County Department of

Social Services: Paul G. Conlan, Director.

vii




Ypsilanti State Hospital: Alexander Dukay, M.D., Administrator.
Brighton Hospital: John Bethea, M.D., Medical Director. Mercywood
Hospital: Richard D. Watkins, M.D., Medical Director. Towne
Hospital: Charles G. Killins, M,D., Administrator. North Woodward
Hospital: Albert H, Keltch, Administrator,

Wayne County Circuit Court: Jerry Meisner, Chief Probation
Officer. Detroit Recorder's Court: James S. Henahan, Chief Pro-
bation Officer. Recorder's Court Traffic Division: Frank B. Dunne,
Probation Supervisor.

Detroit Police Department, Accident Prevention Bureau:
Lieutenant James Martin.

Many members of the HSRI staff made valuable contributions
in the preparation and processing of research data.” Our thanks
go to all of these persons for their diligence and attention to
the many details connected with these vital tasks. Sonja Sollie
Merrill deserves special mention for her many contributions, as
do Thomas E. Lawson and other members of the Computer Services
staff.

The participation of all these persons and organizations is

sincerely appreciated.

viii



CONTENTS

NOtiCES v ¢ o ¢ ¢ o ¢ o o o o o o o o
Preface . . ¢« ¢ ¢« ¢ ¢ v v o o o 0 o e
Acknowledgments' « « o o« ¢« ¢ ¢ o o o o
List of Figures . ¢« ¢« ¢« ¢« ¢« ¢ ¢« « o o &
List of TableS. o ¢« « ¢« ¢ + o o+ « o« o« &
Introduction. « « « o o « o o o o o o o

Summary of Findings . ¢« « &+ ¢ o o o o &

1. Wayne County Fatality Study (Project I) . . . .

1.1 IntroductioN ¢« o v o o o o o

1.2 Data SOULCES ¢ v o ¢ o o o o o«

1.2.1 The Office of the Medical Examiner

of Wayne County . . . .

=

.2.
2.
.2.

=W N

Agency Records. . . + .
1.3 Data AnalysSiS. o« « o o « o o &

The Police Accident Report. .
Driving and Criminal Records.

e o o o
O
]

1.3.1 Morgue Reports and Police Accident

Reports « « ¢ « v o « &

1.3.2 Driving and Criminal Records. . . .

1.3.3 Agency Records. . . . .
1.4 ResultS. .« + ¢ & ¢ v & ¢« o« o &

1.4.1 Demographic Information

Blood Alcohol Levels. .
.4.
4.
.4

Accident Information. .

=
=W N

Fatalities and a Sample
Convicted of DUIL . . .
1.4.5 Case Record Findings. .

2. Driving Performance of an Alcoholic
(Project II)e v v o o« o o o o o &

2.1 Introduction « « o o o o o o &

2,1.1 Background. . . « o o .
2.1.2 Objectives. . + ¢« « &
2,1.3 Definitions . . . . . .

2.2 Discussion . . . .

2,2.1 Methodology . . . . . .
2.2.2 Sample Description. . .
2.2.3 Description of Relevant
2.2.4 Analytic Procedures . .

and

Morgue Report Information . . . . .

o . . . . .

Driver and Criminal Information for

of Persons

. . .- . - .

Variables

. 15
. 15
. 15

. 15
. 16
. 17
. 17

. 18

. 18
. 18
. 19

. 19

. 20
L] 32
. 40

. 68
. 80

ix



2.3 Findings. « o ¢ ¢ 4 4 ¢ s e o e o W

2.4
2.5

2.3.1
.3 2
.3.3
2.3.4

2.3.5

2.3.6

Conclusions « « o« o o o o o

Subgroups Based on Selected
Characteristics. « « « « + . .
Multivariate Analysis. . . . « o
Evaluation of Group Therapy as
Deterrent to Alcoholic Driver
Involvement in Crashes . . . . .
Analysis of Life Patterns of
AlcoholiCsS v v v v o o o o o « o o W
The Hospitalized Alcoholic Driving
Population Compared to the

Michigan Driver Profile. . . . . .

A Case Description of Three Alcohollc
Drivers with High Rates of Driving
Convictions and Crashes., . . . . . .

Q

Recommendations o+ o« o « « o o o o o « o o o o

2.5.1

2.5.2

Implications for Countermeasure
Development, . « « v o « o o ¢ « o «
Predictive Model Implications. . . . .

3. Comparison of Four Populations . . + ¢ o« « « ¢ o &

3.1
3.2
3.3
3.4

Ten
for

4,1
4,2

Introduction. .+ v o & o« « o o o o o 5 o o o o

Sex . .

Age . .

. . . . . ° ® - . . . . . . . L) )

Driving History Comparison. « o« « o« « o« o o o

3.4.1
3.4.2
3.4.3
3.
3

4.4
.4.5

Number of Driving Violation
Convictions. .« « ¢« o v ¢ o o o o o o
Number of Crashes During Six and

One Half Years . . . . . . « o o
Driving Under the Influence of

Liquor Offenses. . . . e e s e e s s
Reckless Driving Offenses e e e e e e
Summary of Four-Population

COMPArLISON & o o « o o o s o o s o o

Court=-Related Treatment Programs
the Alccholic (Project III). o v o« v & o o o o

INtrodUucCtiOnN.: +« « o« o o o o o o o o o o s o

Background. « o o « o o ¢ ¢ ¢ o o o o o o o »

4,2.1
4.2.2

PUrposSe. o+ o« s o o o o o « o o o o o &
Methods. + & & ¢ ¢ o ¢ ¢ o o o o o o »

DiSCUSSIiONe o o o o o o o o o s s a o o & o o

Conclusion. o « ¢ o o o o o o o o o o o ¢ o o

.106

.106
124

.140

.145

.166

.176
.181

. 182

. 182
. 183
. 185
. 185
. 185
. 186
.188

.188
. 190

.193
. 194

.195

.197
. 197
.197

.200
.200

.201
.209




Appendices:
Wayne County Traffic Fatality Study (Project I)

Appendix A: Pathological and Toxicological
Methodology. « « « « o o o o o o o o o o o« 2213

Appendix B: Sample Reports from the Office of
the Wayne County Medical Examiner. . . . . .221

Appendix C: Prediction of Blood Alcohol from
Spinal Alcohol Using
Toxicological Data@ « « o « o o o o o o o o 4225

Appendix D: Sample Accident Forms. . . « « « o o « o« . 4229

Appendix E: Description of Driving and
Criminal Records + o« « « o o o o o o o o o 4235

Appendix F: Description of Social, Court, and
Medical Agencies Used in Case
Record Collection. « « « « o o o o o o o o o241

Appendix G: Frequency Tables for the Wayne County
Fatality Study and Four Population
COMPAriSON « « o o o o o o o o o o o o o o 4245
Driving Performance of an Alcoholic Population (Project II)
Appendix H: Historical Background of the
Chronological Study of Chronic
Alcoholics at Hurley Hospital. « « « « o . 4285

Appendix I: Alcoholic Sample Characteristics
by Sample Size and Percent . . « « « « o . 289

Appendix J: Code Terminology and Sub-Categories. . . . .309
Appendix K: Frequency Tables for Alcoholic Drivers:

Comparison of Critical Driving Groups

Selected by AID with Drivers Having No

Crashes or Convictions . « « « ¢« « « « o« « o315
Appendix L: FigureS. . « 4 4 o o « o o o s o o o o o o« 321
Appendix M: Purpose and Effect of Age Adjustment . . . .333
Appendix N: Sample Records of the Death Certificate

and Hurley Hospital Group Therapy

Evaluation Form. « . « ¢ ¢« o ¢ o o o o « o o337

Ten Court-Related Treatment Programs for the Alcoholic (Project III)

Appendix O: Format and Individual Summaries of
Analyzed Treatment ProgramsS. . . . « « « » 345

Bibliography of References, Analyzed Programs,
and Related INformation .« « o« « o o o o o o o o o o o o« o« 4363



FIGURES

Section 1. Wayne County Fatality Study
1.1. Comparison of blood alcohol levels between
road status JIOUPS. « « & o o o o o o o o o o o o 22
1.2, Driver age and BAL. v « 4 & ¢ ¢ o o s a o« o« o o« o 24
1.3. Passenger age and BAL . . + & & &+ o ¢« ¢ o s o« « o« 26
1.4. Pedestrian age and BAL. +« + & 4 & « o o o s o « o« 28

1.5. Distribution across age for drivers, passengers
and pedestrians with BAL 0,25% or higher. . . . . 28

l.6. Driver crashes and drinking involvement for
SiX"hOUI time periOdS . . ° ® o e o e e e e o o e 42

~

7. Age and month of accidents. . « ¢ & ¢« & o & o o . 47

1.8. Driver speed and blood alcohol level
at time of crash. « ¢« « v 4 4 ¢ o ¢ o o o o o o « 57

1.9. Driver age and speed at time of crash . . . . . . 59

1.10. Pedestrian activity and blood alcohol level , . . 62
Section 2. Driving Performance of Alcoholic Population

2.1, Identification of driving involvement . . . . . . 97
2. Procedure for analysis of subgroups . . . . . . .108

2.3. Association between demographic characteristics
and crashes for all alcoholic drivers
(1961—1967) ¢ o e & e & e e & e e & o e e o o o 0125

2.4. Association between demographic characteristics
and driving convictions for all alcoholic
drivers (1961-1967) ¢ & o« o o« o s s o o o o o o #1127

2.5. Association between medical and group therapy
and crashes for all alcoholic drivers
(1961=1967) v v & ¢ o o o o o o o o« o o o o o & 129

2,6. Association between medical and group therapy,
and driving convictions for all alcoholic
drivers (1961-1967) ¢ o « o « « o o s s s o o« o 4129

2.7. Association between deviancy and crashes
for all alcoholic drivers (1961-1967) . « . . . .130

2.8. Association between deviancy and driving
convictions for all alcoholic drivers
(1961=1967) v v v v o o o o o o o « o « o o « « 2131

2.9. Association between the combined demograpliic,
medical and group therapy, and deviancy
characteristics and the crashes for all
alcoholic drivers (1961-1967) . « « « « & « « o o132



2.10,

2.11.

2.12,
2.13.

2.14,

2.15.

Section

3.1,
3.2.
3.3.

3.

FIGURES

Association between the combined demographic,
medical and group therapy, and deviancy
characteristics, and the driving convictions

(Continued)

for all alcoholic drivers (1961-1967).

Association between specific driving convictions

and crashes for all alcoholic drivers

(1961-1967)0 e o o

Characteristic descriptors associated with

3

3

3

.

crashes for all alcoholic drivers (1961-1967).

Time and event model for a typical

subject. . . . . .

Comparison of time interval preceding traffic
events with the time interval preceding

other event types.

Comparison of time interval following traffic
events with the time interval following

other event types.

Comparison of Four Populations

.

Age distribution for four populations. . .

Number of driving violations in 6.5 years.

Distribution of number of accidents for

four populations .

. 134

. 136

. 138

. 149

. 163

. 164

. 187
. 188

. 191

xiii




Section

1-1.

1-2.
1-3.
1-4,
1-5.
1-6.
1-7.
1-8.
1-9,
1-10.

1-11.
1-120
1-13.

1-14.
1-15.
1-16.
1-17.
1-18.

1-19.
1-20.
1-21.

1-22.
1-23,

1-24.
1-25.
1-26.

1-27,

TABLES

1. Wayne County Fatality Study (Project I)
Distribution of BAL for the Total

Fatality Population. . + « o« « 4 o « o o o o &
Distribution of BAL by Road Status Groups. . .
Driver Fatalities, Age and BAL . . . « ¢ o o &
Passenger Age and BAL. « ¢« « o o o o o o o o
Pedestrian Agde and BAL « « o + o o o o o o o o
Marital Status and BAL . « ¢ « 4 o o o o o o &
Race and BAL ¢« &« & ¢ o o ¢ o o o o o o o o o »
Social Class and BAL for All Fatalities. o e o
Blood Barbiturate Results by Case. . . « o« &

Blood Cyanide Results by Case Among All
Road Status GroupsS o« o« o o o o o ¢ o o o o o

Blood Carbon Monoxide Results by Case Among
All Road Status GroupsS . « « « ¢ o o o o o o &

Salicylate Results by Case Among All
Road Status GXOUPS « ¢ « o o o o o o o o o o o

Blood Sugar and Acetone Results by Case
Among All Road Status GIXoUPS « o o o o o o o &

Fatty Liver and Cirrhosis. . « & « ¢ ¢ ¢ « o &
Primary Injury Causing Death . . . . + « « .+
Location of Deceased Prior to Accident by BAL.
Drinking Frequency Responses and Tested BAL, .

Time of Crash and BAL for Each Road
Status Group « o ¢ o« o o o s o o o ¢ o o o o &

Week-Day Accidents and BAL for
Driver FatalitieS. « ¢« ¢« o o o o o o o s ¢ o o

Week-End Accidents and BAIL for
Driver FatalitieS. « v o o o o ¢ v o o o o o

Mean Number of Driving Fatalities by
Week-Day and Week-End. « . « o o« o o o o o o

Driver Fatalities by Locality. « « o « o o o &

Type of Road and Number of Lanes
for Driver Fatalities. . . . . « « ¢ ¢ ¢ o o .

Driver Fatalities by Road Condition. . . . . .
Driver Activity and BAL. + ¢ + o o o« ¢ o o o @

Collision Type and BAL for
Driver Fatalities. « « o« ¢ ¢ o« o o « o« & s « o

Number of Vehicles and Crashes for
Each Driver Death. « ¢ ¢ « « o o o o o ¢ o o o

20
21
22
25
26
29
30
31
34

34

35

35
36
37
38
39

43

44

45

46
48

49
50
51

51

52




1-28.

1-29.
1-30.

1-31.
1-32.
1-33.
1-34.
1-35.
1-36.

1-37.

1-38.

1-39.
1-40.

1-41.

1-42,

1-43,
1-44,
1-45.
1-46.

1-47.

1-48.
1-49.

1-50.

1—51.

1-52.

TABLES (Continued)

BAL for Driver Fatalities in Two-Vehicle
Multi-Death CrashesS. « « « o o o o o o o o« o o

BAL of Surviving and Dead Drivers. . . . « . .

Frequency of One- and Two-Vehicle Fatal
Accidents by Driver AgE€. « « « o o« o o o o o o

Number of Vehicles and Type of Collision . . .
Speed at Time of Driver's Fatal Accident . . .
Age of Driver and Speed at Crash . . . « « . .
Violations Recorded at Accident Scene. . . . .
Pedestrian Activity and BAL. & « o o o o o o @

Estimated Drinking Involvement and
Actual BAL for Driver Fatalities . « ¢« &« « o+ .

Estimated Drinking Involvement and
Actual BAL for Pedestrian Fatalities . . . . .

License Status at Time of Accident and
BAL for Driver FatalitieS. « « o o ¢ o o o o &«

Driver Fatalities Alone or With Passengers . .

Previous Driving Violations and BAL
for Driver FatalitieS. « « o o o ¢ o o o o o &

Previous Accidents and BAL for
Driver FatalitieS. ¢« v o« o o o o o o s o o o @

Previous Reckless Driving Convictions
and BAL for DriversS. « « o« « « s o« o o o o o @

DUIL Convictions and BAL v ¢ ¢ « « o o o o o
Criminal Convictions and BAL . ¢ &« ¢« o« ¢ o o &
Non-Driving Drunkenness Convictions and BAL. .

Number of Non-Driving Drunkenness
Convictions and BAL. « &« & « o « « o o o« o o &

Descriptors of DUIL Sample and Detroit
Fatality Sample. « ¢ ¢ ¢ ¢ « ¢ o o o« o o o o

Mean Age of Detroit Fatalities and DUIL Sample

Mean Number of Driving Violation Convictions
for Detroit Fatalities and DUIL Sample . . . .

Mean Number of Accidents for Detroit
Fatalities and DUIL Sample « « & « o ¢ o o« o

Mean Number of Specific Convictions for
Detroit Fatalities and DUIL Sample . . . . . .

BAL and Indications of Drinking
Behavior on Agency Record. « « s « o « o o o

53
53

55
56
57
58
60
61

64
65
66
67
69

69

70
71
72
73

73

76
77

77
77
78

85




1-53.

1-54.

1-55.

Section

2-1.

2-2,

2-8.
2-9.
2—10;
2-11.
2=12.

2-13.

TABLES (Continued)

BAL and Presence of Agency and/or
Criminal RECOrdS. . . o o« o« o o o o o s o o s o o + 86

Moving Violation Convictions and Indication
of Alcoholism from Agency Case Records. . . . . . . 87

Accidents and Indication of Alcoholism
from Agency Case RecordsS. « s o« « o « o « o « s« « o 88

2. Driving Performance of an Alcoholic Population

(Project II)
Crash Frequency of Hurley Alcoholics
by Race . .o o L L - . L . L L] ® . L] ° L] . . . .o . . 109

Crash Frequency of Hurley Alcoholics
by Age. . o L] . ° . L] ® . . e . L] - L] ® . L] . L] o ° 109

Crash Frequency of Hurley Alcoholics by
OCCUPAtION. o o o o o o o o o o o o o o o o o o « 111

Crash Frequency of Hurley Alcoholics
DY S€Xe o o o o o o o o o o o o o o o s o o o o o o111

Crash Frequency of Hurley Alcoholics by
Trauma Admissions . o ¢« v ¢ « ¢« o o & o « o o o o 112

Crash Frequency of Hurley Alcoholics by
Admission Rate for All Causes . « « o o o o o & » o112

Crash Frequency of Hurley Alcoholics by
Family Problems . . « « ¢« « o o« « o« o o o o o o « o113

Crash Frequency of Hurley Alcoholics by
Drunkenness Convictions Not Related to Driving. . .113

Crash Frequency of Hurley Alcoholics by
Total Driving Convictions . o o o« « o o o « « o o« o114

Crash Frequency of Hurley Alcoholics by
Driving Convictions Not Associated with Crashes . .115

Crash Frequency of Hurley Alcoholics
BY DUIL & o o « o o o o o o o o o o o o o o o « o 4115

Crash Frequency of Hurley Alcoholics by
Reckless/Felonious Convictions. . + & o &« &+ & « « 116

Crash Frequency of Hurley Alcoholics
by Speeding « « « o« o o o o o o o o o o o o o o« o o116

Driving Conviction Frequency of Hurley
Alcoholics BY SEX « « « o o « o o o o o o o o o o o117

Driving Conviction Frequency of Hurley
Alcoholics by RaCE€. o v « « o o o o o o o o o o o« o118

Driving Conviction Frequency of Hurley
Alcoholics by Age . v « &+ o o o « o o o o o o o« » o118

Driving Conviction Frequency of Hurley
Alcoholics by Occupation. . « o « o o o o o o« o o o119




2-18.

2_19 ()

2-20.

2-21.

2=-22.

2-23.

2-30.

2-31.

2-32.

2-34.

TABLES (Continued)

Driving Conviction Frequency of Hurley
Alcoholics by Marital Status. . « + ¢« ¢ « o &

Driving Conviction Frequency of Hurley
Alcoholics by Alcoholism Admissions . « « « .

Driving Conviction Frequency of Hurley
Alcoholics by Trauma Admissions . . « « ¢ o

Driving Conviction Frequency of Hurley
Alcoholics by Admission Rate for All Causes .

Driving Conviction Frequency of Hurley
Alcoholics by Incarceration « . « « o o o o &

Driving Conviction Frequency of Hurley
Alcoholics by Drunkenness Convictions
Not Related to Driving. . .« « ¢ ¢« o ¢« & o o &

Driving Conviction Frequency of Hurley
Alcoholics by Other Criminal Convictions. . .

Crash and Driving Conviction Yearly Rate
(1961-1967) by Group Therapy Participation. .

Crash and Driving Conviction Yearly Rate
(1968-1969) by Group Therapy Participation. .

Crash and Driving Conviction Yearly Rate
(1961-1967) by Days of Group Therapy Attended

Crash and Driving Conviction Yearly Rate
(1968-1969) by Days of Group Therapy Attended

Frequency of Various Event Combinations
(Comparison of Event Sequence Positions
Four and Five). o« « ¢ o « o o o s o o o o o &

Marginal and Cell Percentage Distribution for
Sequential Event Combinations (Comparison of
Event Sequence Positions Four and Five) . . .

Collapsed Life Sequence Table (Event Sequence
Positions Four and Five). ¢ ¢ ¢ ¢ « o o o o &

Over-Representation Ratios--Collapsed Life
Sequence Table (Observed/Expected of Event
Sequence Positions Four and Five) « . « « « .

Frequency of Various Event Combinations
(Comparison of Event Sequence Positions
Four and SiX) « ¢ ¢ ¢ o ¢ o o o s o o o o o

Marginal and Cell Percentage Distribution for
Sequential Event Combinations (Comparison of
Event Sequence Positions Four and Six). . . .

Collapsed Life Sequence Table (Event Sequence
Positions Four and Six) . . . . . . .

.119

.120

Jd21

121

122

123

123

142

.142

144

Jd44

JA51

.152

155

.155

.156

157

.158

xvii



TABLES (Continued)

2-36., Over-Representation Ratios--Collapsed Life
Sequence Table (Observed/Expected of Event
Sequence Positions Four and SiX)e « s « & « o « o+ o158

2-37. Frequency of Various Event Combinations
(Comparison of Event Sequence Positions

Ten and TWelve) . . v v o o o o 2 o o o o » o o« o« o159

2-38, Marginal and Cell Percentage Distribution for
Sequential Event Combinations (Comparison of
Event Sequence Positions Ten and Twelve). . . . . .160

2-39. Collapsed Life Sequence Table (Event
Sequence Positions Ten and Twelve), + « « « o o o o161

2-40. Over-Representation Ratios--Collapsed Life
Sequence Table (Observed/Expected of Event
Sequence Positions Ten and Twelve). . « o o « » o+ o161

2-41. (A) Source of Driving Convictions or
Crashes 1961-1967 . . . « v « & o « « « « o .167

2-41. (B) Source of Individual Record for Specific
Offenses 1961-1967. . . . . . . . . . . . . .167

2-42, Frequency of Hurley Alcoholics and Michigan
Drivers by Driving Events . . « o« o « « o o « o o 168 -

2-43, Frequency of Hurley Alcoholics and Michigan
Drivers by Driving Events (Males) . « o o o « o o +169

2-44, Frequency of Hurley Alcoholics and Michigan
Drivers by Driving Events (Females) . . « &+ + » . 169

2-45, Driving Event Means for Hurley Alcoholics
.and Michigan Drivers by Age GroupS. . . « « « « o 172

2-46. Frequency of Hurley Alcoholics and Michigan
Drivers by Driving Events (Ages 26-35 years). . . .173

2-47, Freguency of Hurley Alcoholics and Michigan
Drivers by Driving Events (Ages 36-45 years). . . .173

2-48. Frequency of Hurley Alcoholics and Michigan
Drivers by Driving Events (Ages 46-55 years). . . .174

2-49. Frequency of Hurley Alcoholics and Michigan
' Drivers by Driving Events (Ages 56-65 years). . . .174

Section 3. Comparison of Four Populations

3-1. Sex of Four Populations . . « ¢ « ¢ « & o « « « o .186

3-2. Mean Number of Driving Convictions for
Four PopulationS. . « « « o« « o o « « o o o o o o 190

3-3, Mean Number of Accidents for
Four PopulationS. . « o o o « ¢ o o « o o o o o o 2192 -

xviii




TABLES (Continued)

Mean Number of Crashes for Detroit
and Non-Detroit Fatalities. « « « o « &

Number of DUIL/DWI Offenses for
Four Populations. « « « o ¢ ¢ ¢ & o o &

Mean Number of DUIL/DWI Convictions for
Four PopulationS. « o« « o o o o o o o o

Percentage of Four Populations with
Reckless Driving Convictions. . . . . .

Ranking of Four Populations Based on
Mean Incidence of Each Driving Event, .
4, Ten Court-Related Treatment Programs

Program Particulars . . ¢« « + o« « o & &
Method of Evaluation. . « o« & « « o o &
Criteria for SuccesSS. . + « s o ¢ o o &

Methods of Evaluation, Criteria for
Success and Results . . ¢ ¢ ¢ o o o o &

Treatment Methods and Staff . . . . . .

e e . 192
e .. 193
Y
e o o o s 2195

L L] . . L) 0195
(Project III)

e o o o o 202
. ° . . . .204
. . L] . . 0204

° 3 . . . .205
. . . . . .207







INTRODUCTION'

This report presents the methodology and conclusions of
research conducted by the Highway Safety Research Institute (HSRI)
on the role of the abusive use of alcohol as it pertains to traffic
safety. Essentially the research effort consisted of three re-
lated projects: (1) The Wayne County Traffic Fatality Study; (2)
Driving Performance of an Alcoholic Population; (3) Description
and Analysis of Ten Court-Related Treatment Programs for the
Alcoholic. In addition, the driving populations in the first two
projects were compared with a random sample of Michigan drivers
and also with a random sample of drivers convicted of Driving
Under the Influence of Liquor (DUIL) or Driving While Impaired
(DWI) offenses.

Project One, the Wayne County Traffic Fatality Study, is a
case-history investigation of 616 traffic fatalities who died in
the metropolitan area of Wayne County, Michigan, during the period
from 15 July 1967 to 31 August 1969; Detroit is the largest city
in this area. The 616 subjects include 309 drivers, 140 passengers,
and 167 pedestrians 16 years of age and older whose bodies were
brought to and examined at the Wayne County morgue. In practice,
this includes nearly all traffic fatalities; the exceptions are
those persons who survived in a local hospital for such an exten-
ded period that the attending physician was qualified to sign the
death certificate. For the most part, the cases included for
detailed study involve persons who died within 24 hours of their
crash; certain information is also presented for a few cases in
which the victim survived longer than 24 hours. The objectives of
the study are to: (1) identify the actual drinking involvement of
Wayne County fatalities at death; (2) investigate accident condi-
tions, and compare and analyze those accidents in which alcohol
was involved; and (3) characterize a population of drinking traf-
fic fatalities by demographic, driving, criminal, and social
agency, case-record information.

Project Two, the Driving Performance of an Alcoholic Popula-
tion study, is an investigation of 1,517 alcoholics admitted to
Hurley Hospital, Flint, Michigan, between 15 June 1956 and 30
June 1967. All persons were either diagnosed alcoholic by a



physician or referred by one to the hospital's alcoholic group
therapy program. The focus of the study is on the driving per-
formance of 1,247 alcoholics who were operating a motor vehicle
between 1961 and 1967. The objectives of the study are to describe
those critical groups of alcoholic drivers who contribute dispro-
portionately to traffic deaths, injuries, or property damage and to
identify the characteristics which best predict which drivers,
within an alcoholic population, are likely to become involved in
future traffic accidents.

A comparison was made among four driving populations: the two
populations described above and two additional groups of drivers.
These included a random sample of 1,071 persons holding Michigan
driver's licenses in June 1967; these persons are identified in
the report as the Michigan Driver Profile (MDP) sample. The
second sample was a group of 169 drivers arrested and convicted
for Driving Under the Influence of Liquor, or Driving While Im-
paired; they were termed the DUIL sample. These drivers were
arrested in the City of Detroit for the above offenses between
July 1967 and June 1969, the same time period as that during
which the subjects in the Wayne County Fatality Study were involved
in their accidents. All four populations were compared on
selected demographic variables as well as on driving history infor-
mation taken from the Michigan Department of State driving record
during a six=-and-one-half-year period.

In the final section on court-related treatment programs for
the alcoholic, 10 programs conducted in the United States over the
past 20 years are described and analyzed. Published accounts of
the programs were reviewed for subject selection, referral pro-
cedures, sentencing and probation provisions, type of treatment,
evaluation techniques, and results. The objectives of this
review are to: (1) provide a framework for program planners con-
sidering the use of court-related treatment for the alcoholic; and
(2) analyze results of treatment for alcoholics where initial
motivation was court-induced.

The report is organized and presented according to these

projects.



SUMMARY OF FINDINGS

The primary research findings are summarized below by indi-
vidual project. Comparative data on each of the four populations

are also included.

WAYNE COUNTY TRAFFIC FATALITY STUDY

Demographic

1. Data from this study and similar research
indicate that alcohol is a characteristic
feature in many fatal accidents. Forty-five
percent of the total population of 616 fatali-
ties had blood alcohol levels of 0.10% or
above; 36% had BALs of 0.15% or above; and 14%
had BALs of 0.25% or above.

2. Driver fatalities showed the greatest alcohol
involvement: 55% of 309 drivers were legally
impaired (0.10% or higher), 43% were legally
intoxicated (0.15% or higher), and 14% had
BALs of 0.25% or higher.

3. Driver fatalities aged 16-25 years were some-
what over-represented in accidents compared to
their number holding Michigan driver's licenses.
Thirty-six percent of the fatalities were in
this age group compared to 22% of all persons
holding Michigan driver's licenses.

4, Fifty percent of the driver fatalities between
the ages of 16~19 years had been drinking prior
to their crash, although they were below the
legal drinking age (21 years) for Michigan.

5. The heaviest drinking involvement among driver
fatalities was between the ages of 26 and 45
years. Seventy-seven percent had BALs 0.10%
or higher, 67% had BALs of 0.15% or higher, and
27% had BALs of 0.25% or higher.

6. The majority of the pedestrians involved in fatal
crashes were 56 years or older, and 35% were 66

years or older. Drinking involvement was least




10.

11.

for this older age group, with 66% having
negative BALs at death.

In the fatally injured drivers, passengers,

and pedestrians, the age group of 36- to 45-
year olds contained the largest percentage

with BALs of 0.25% or higher; among the same
samples persons 66 years or older had the
highest percentage of negative BALs--other

than a small group of 5 pedestrians aged

16-19 years, none of whom had positive BALs

at the time of death.

Only 10% of the drivers involved in fatal
crashes were female. Females accounted for

46% of the passenger fatalities and 30% of

the pedestrian fatalities. Seventeen percent

of these female passengers and 20% of these
female pedestrians had BALs 0.10% and higher;
45% of the female driver fatalities had equally
high BALs.

Eighty-three percent of the fatalities were
either married or single and 7% were widowed.
Although divorced or separated persons accounted
for only 10% of the total, as a group they showed
the heaviest drinking involvement.

Seventy-eight percent of the accident fatalities
were white and 22% were black. More whites had
negative BALs than did blacks, although of fatali-
ties who had been drinking a greater percentage
of blacks had low BALs between 0.01-0.09% than
did whites.

Blue-collar workers constituted the largest
occupational class among the fatalities; they
accounted for 43% of the total. White-collar
workers were the next largest group with 18%.
There was a dependent relationship between BAL
and occupational class for the three working

classes. Blue-collar workers were over-represented
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among those with BALs 0.15% or greater,
while white-collar workers and professionals

were under-represented at this BAL.

Toxicology

12.

Barbiturates were present in the blood of 16
fatalities; 11 of these also had alcohol present.
Two persons were known to be epileptic, one was
a known drug addict, and one was ajregisﬁered
nurse. Five cases had cyanide in their blood
and four fatalities had carbon monoxide in their
blood. Fire at the scene of the crash and elec-
trocution probably accounted for two cases of

carbon monoxide and at least one case of cyanide.

Pathology

13.

14,

Liver biopsies revealed that 14 of the 509 persons
checked (or 3% of the population) were cirrhotic.
All but one were aged 26 years or older; all but
five were drinking prior to their crash; and half
had BALs 0.15% or higher.

The most common primary cause of death for drivers
and passengers was head injury, which was somewhat
more prevalent among rear seat passengers (55%)

than among front seat passengers (35%).

Morgue Witness Statements

15.

16.

Information about where the deceased was coming
from at the time of the crash was known for 124
fatalities. Where this information was available
from witnesses at the morgue, 26% of the fatalities
were reported to be coming from work or school and
half had BALs of 0.10% or higher. Twenty percent
were reported to be visiting friends or relatives,

and 20% were reported to be on errands or appoint-

;ments. Ten fatalities were reported coming from a

bar or drinking establishment. All but one of
these 10 fatalities had BALs of 0.10% or higher.
An inquiry concerning frequency of drinking was
asked of witnesses who came to identify the

deceased at the morgue. Two of the 11 fatalities




thought to be alcoholics had negative BALs.

One hundred and thirty-eight of 213 reported to
be moderate drinkers had BALs 0.10% or above, and
115 of these had BALs 0.15% or higher. Twenty-
eight "occasional drinkers" had BALs of 0.15% or
above. Seventy-eight of the 197 reported to be
non-drinkers actually had been drinking,

Accident Information

The police accident report provides extensive

information concerning time, physical environment, and

dynamic factors pertaining to the crash.

17.

18.

19.

20.

21.

The greatest number of driver fatality crashes
occurred between midnight and 6 A.M. and only
14% of these 120 drivers had not been drinking.
Seventy-eight percent had BALs 0.10% or higher.
The greatest number of the pedestrians' fatal
crashes occurred between 6 P.M. and midnight;
but pedestrian alcohol involvement was most
extensive between midnight and 6 A.M.

The number of fatalities rose significantly over
the week-end period, as did drinking involvement.
There was a mean of 1.5 driver fatalities per
hour during the week, and 2.3 per hour during
the week-end. Only 24% of the drivers killed

on the week-end had negative BALs compared to
43% of those killed during the week.

On a single factor basis, the physical environ-
ment appeared safe for driving. Generally, the
roads were straight (79%), divided with 2 to 4
lanes (90%), the weather was clear (83%), and
the road surface was dry (76%).

Thirty-seven percent of the drivers had out-of-
control crashes; this was the most common type
of crash. Head-on collisions showed the heaviest
drinking involvement; 76% of these drivers had
BALs of 0.10% or higher. A two-vehicle crash

usually resulted in only one driver death.
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23.

24,

25,

26.

Drinking drivers appear to suffer more severe
injuries, or are less able to recover from those
they sustain than do non-drinking drivers. 1In

59 of 67 two-vehicle crashes where one driver
survived, the dead driver had been drinking

while the police report noted the surviving
driver had not been drinking.

The highest percentage of drivers were traveling
at speeds between 40-60 MPH prior to their crash.
High speeds were associated with young drivers
and high BALs. Ninety=-two percent of those
traveling above 80 MPH had BALs 0.10% or higher,
Thirty-two percent of the drivers under age 25
were traveling at 60 MPH or above, while 12% of
the drivers aged 26 and older were traveling at
that speed.

Fifty~three percent of the driver fatalities were
reported by police to have committed a driving
violation prior to their accident. Of that group,
78% had been drinking as compared to 52% of the
drivers for whom no violations were checked. . The
most common violation was speeding.

An analysis of pedestrian activity shows that 38%
were crossing at non-intersection areas. Of this
group, 56% had BALs 0.10% and higher, while only
28% of the pedestrians crossing at intersections
had BALs 0.10% and higher.

Thirty-seven percent of the drivers who suffered
fatal crashes and who were alone at the time of
their crash had negative BALs. Twenty-two per-
cent of the drivers with passengers had negative
BALs. Forty percent of the drivers under 25 years
of age had passengers compared to 15% of the

remaining drivers,

Driver and Criminal Record Information

27.

Ninety percent of the driver fatalities had a
Michigan Department of State driving record. At
the time of the crash, 77% had a valid license,



28.

29.

30.

31.

32.

7% had an expired license, and 4% were driving

on revoked or suspended licenses. Fifty percent

of the latter group had a BAL of 0.10% or higher.

Convictions and accidents listed on the driver and

criminal records for driver fatalities were com- ’
pared to BAL at death, The number of driving

violations in six and one-half years was signifi-

cantly associated with BAL. Persons with no

violations were under-represented in the group

which had BALs 0.10% or greater, while drivers with

four or more violations were over-represented at

these blood alcohol levels.

The number of crashes prior to the fatal crash did
not show a dependent relationship to BAL at death.
A satisfactory explanation of this observation has
not been found within this data set. We suggest,
however, that it may be related to the fact that
crashes are inherently rare events; for example,
two-thirds of the sample had no prior crashes .
recorded on their driving record. The frequently
observed under-reporting of crashes would mask the
detection of a dependent relationship between high
BAL and previous crashes.

Twenty-eight driver fatalities had reckless driving
convictions over a six-and-one-half-year period,
and all but five died with a BAL 0.10% or higher;
18 had a BAL 0.15% or higher.

There is a dependent relationship between prior
DUIL convictions and BAL. Eleven of the 12 persons
with such convictions had BALs 0.10% or higher.

All 12 of these drivers were males between 25 and
55 years of age. Nineteen percent of the divorced
drivers had a DUIL offense as compared to 4% of the
married and 3% of the single drivers,

Criminal convictions were also significantly
associated with BAL. Thirteen percent of the

fatalities had criminal convictions: 61 of the
83 had BALs 0.10% or higher.




33. Twenty-nine fatalities had convictions for
drunkenness offenses not associated with
driving, such as drunk and disorderly conduct
or drunk in a public place. All but seven had
BALs 0.10% or higher. The divorced fatalities
were again over-represented. Twenty percent of
the divorced group had drunkenness convictions
not associated with driving compared to 2%-5%
of other marital status groups.

DUIL Sample Compared to Fatalities

A random sample of 169 persons convicted of a DUIL
or DWI offense (Driving Under the Influence of Liquor or
Driving While Impaired) was collected from the City of
Detroit court records. They were compared to the 134
Detroit driver fatalities split into two groups: those
with a BAL less than 0.15%, and those with a BAL greater
than 0.15%. This blood alcohol level was used because
all persons in the DUIL sample who took the Breathalyzer
test registered at or above the 0.15% level.

34. High BAL (0.15%+) fatalities were somewhat younger
than the DUIL sample; their respective mean ages
were 36 and 44 years. High BAL fatalities were
similar to the DUIL sample in the mean number of
prior driving violation convictions (5.3 and 5.4,
respectively) while Low BAL fatalities had a mean
number of 3.7 convictions.

35. The DUIL sample had a higher mean number of prior
accidents than either group of fatalities. Their
mean for six and one-half years was 1.12 compared
to 0.51 for Low BAL fatalities and 0.43 for High
BAL fatalities.

36. High BAL fatalities and the DUIL sample had a
similar mean number of prior DUIL/DWI convictions.
Their means were 0.13 and 0.15, compared to /0,3
convictions for the Low BAL fatalities. The High
BAL fatalities and the DUIL sample were similar
on reckless driving convictions with respective

means of 0.19 and 0.15, compared to a 0.10 mean
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for Low BAL fatalities. The DUIL sample had the
lowest mean number of speeding convictions with 1.2,
while the High BAL fatalities had the highest mean
number with 5.3. It can be theorized that persons
in the DUIL sample speeded to such an extent that
they were convicted of more serious offenses such

as reckless driving.

Agency Case Record Findings

37.

38.

39.

40.

Agency case records were searched for 502 fatalities.
Ninety-four records were found on 72 fatalities or
members of their immediate family. Using informa-
tion available from the case record, 11 persons

were identified as alcoholics, 10 as problem drinkers,
and 8 as possible excessive users of beverage alcohol.
In the case records for the remaining 43 persons (or
59¢ of those with records) there was no indication
of excessive drinking.

Of those persons with no agency or criminal records
there was a high percentage (45%) with negative

BALs and a low percentage (32%) with BALs 0.15% or
higher. Persons with an agency record and no
criminal record showed a somewhat higher alcohol
involvement, while persons with a criminal record
showed the heaviest drinking involvement; this
suggests that criminal records demonstrate the
closest association with high BAL.

Although the number was small, reckless driving
offenses appear to be related to alcoholism identi-
fication on the case record. Twelve persons with

an agency record had reckless driving convictions,
and seven of these persons were identified as
alcoholics or problem drinkers.

One hundred forty-three fatalities or 23% of the
population evidenced one or more of the following
problem drinker criteria: BAL of 0.25% or higher,
conviction for a drinking-related offense,

cirrhosis of the liver, diagnosis of alcoholism or

problem drinking on a social or medical agency
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record, or report of alcoholism by the witness who
identified the body of the fatality at the morgue.

DRIVING PERFORMANCE OF AN ALCOHOLIC POPULATION

41.

42.

43,

44,

45,

46.

47.

48,

The crash rate (1961-67) for this alcoholic popula-
tion of drivers (0.65) is about twice as high as
the crash rate for the same age group (26-75 years)
in the Michigan Driver Profile (0.36).

The higher crash rates for alcoholic drivers are
associated both with younger age (less than 46
years) and with a high rate of driving convictions
unrelated to crashes.

The group with a high crash rate also had a

high rate of DUIL convictions.

Twenty-five percent of the alcoholic drivers

(N = 1,247) had no crashes or driving convic-
tions in the six-and-one-half-year period of

the study.

Analysis of the sequence of events in the
alcoholics' life pattern (limited to those events
contained in the data set defined in the main

text of this report) reveals that events of the
same type tend to follow each other. In parti-
cular, the most likely event to follow a traffic
event is another traffic event. Furthermore,
among the various types of events for which data
are available, traffic convictions or crashes are
followed by the shortest time intervals before

the next such traffic event.

From 1961-67, among this driving alcoholic sample,
100 persons were found to be unlicensed.

With respect to the number of crashes, there is

a statistically significant difference (at the
0.061 level) in the distribution of male and
female alcoholics. Furthermore, the 1,108 males
have a crash rate of 0.67 compared to 0.47 for

the 139 females.

The number of hospital admissions citing a diagnosis
of alcoholism is statistically independent of the

11



number of driving convictions. This suggests

that alcoholics who are convicted of many traffic
offenses either are not being recognized as
alcoholics while they are accruing these offenses,
or they are being recognized but are being referred
to treatment sources other than those at the
hospital.

49, Those alcoholics who withdrew from the hospital's
alcoholic group therapy prior to the third day
of the program had the highest rates of crashes and
driving convictions.

50. Those alcoholics who completed one group therapy
series consistently had the lowest crash and driv-
ing conviction rates, when compared with those who
did not complete the series, or those who completed
the series, but returned for more therapy.

'51. The hypothesis that there is a direct correlation
between a high rate of driving convictions and
behavioral deviancy (in terms of criminal con-
victions, drunkenness convictions not associated
with driving and mental illness diagnoses) was
substantiated.

52. Behavioral instability (as reflected in family
problems, or in the three marital statuses of
single, separated, or divorced) was associated
with a high crash rate.

53. The death rate of the alcoholic sample is higher
than the overall 1965 U. S. experience in all
age categories, except in the 56-65 year age group.

COMPARISON OF FOUR POPULATIONS

Four driving populations were compared in terms of
selected demographic and driving history variables. Comparisons
were made to provide more information on similarities and differ-
ences among various driving groups. The four populations were
(1) the Wayne County fatalities (divided into two groups: low
BALs ranging from negative up to and including 0.14%, and high
BALs above 0.15%), (2) the Hurley Hospital alcoholic drivers,

(3) a random sample of Michigan drivers, referred to as the

12




Michigan Driver Profile (MDP), and (4) a random sample of persons
convicted of DUIL or DWI in Detroit, Michigan. Driving variables
used for comparison were all based on a six—-and-one-half-year
analysis of driving records from the Michigan Department of State.

54. When age was compared, the Hurley alcoholics and
the DUIL sample had nearly the same distribution
peaking between 36-55 years. Driver fatalities
were seen to peak at a much younger age (20-25
years), although among those with BALs of 0.15%
or higher the peak was between 26-35 years. The
MDP distribution is a bell-shaped curve across
all ages.

55. The MDP contained 33% females while the other
three populations contained only 2%-11% females.

56. All four populations (with the fatalities sub-
divided into two BAL groups) were compared on
driving variables and then ranked according to
their mean incidence for each type of event., On
moving violation convictions the MDP had the
lowest mean, followed in order by the alcoholics,
the Low BAL fatalities, the High BAL fatalities
and the DUIL sample.

57. The mean number of crashes for alcoholics and High
BAL fatalities was similar, and in both cases was
higher than the mean for the MDP and the Low BAL
fatalities. The DUIL sample had the highest mean
with a crash rate nearly twice that of the High BAL
fatalities.

58, The Low BAL fatalities and the MDP had the same
low mean number of DUIL offenses. They were
followed with increasingly higher means respec-
tively by the High BAL fatalities, the DUIL sample,
and the alcoholics.

59. The ranking on mean number of reckless convictions
indicated a similar pattern to that of crashes,
with the High BAL fatalities having the highest mean
and the DUIL sample and the alcoholics having

respectively lower means.
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COURT-RELATED TREATMENT APPROACHES
Ten published accounts of court-related alcoholic treatment
programs conducted in the United States over the past twenty
years were reviewed.
60. Evaluation techniques had been employed in 7
of the 10 programs. The results consistently
indicate that court-related treatment can be
successful for at least half of the clients:
seen, The somewhat coercive approach was not
a detriment to the treatment outcome, and the
courts provided a readily available case-finding
source. Personnel in both the evaluated and
non-evaluated programs expressed a very positive
reaction to the court-related treatment approach,
61. The tentative conclusion is that enforced therapy
can be a constructive deterrent to future deviant
behavior by motivating the alcoholic to seek help
in changing his pattern of response to crisis and

his life situation.
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1., WAYNE COUNTY TRAFFIC FATALITY STUDY (PROJECT I)

1.1 INTRODUCTION

The Wayne County Traffic Fatality Study, a joint project of
the Office of the Medical Examiner of Wayne County and The Uni-
versity of Michigan's Highway Safety Research Institute (HSRI),
is a case-history investigation of traffic fatalities occurring in
Wayne County during the period from 15 July 1967 - 31 August 1969.
The subjects in this study were drivers, passengers, and pedestrians
16 years of age and older whose bodies were brought to and examined
at the Wayne County morgue. This included nearly all traffic
fatalities in the County; the exceptions were those persons who
survived in a local hospital for such an extended period that the
attending physician was qualified to sign the death certificate.
Most of the cases included in this detailed study involved persons
who died within 24 hours of their crash; certain information is
also presented for a few cases in which the victim survived longer
than 24 hours.,

Six hundred and sixteen (616) fatalities are analyzed in
this report. Section 1.2 deals with the data sources and data
collection procedures, Section 1.3 presents information about the

data analysis, and the results are given in Section 1.4.

1.2 DATA SOURCES
~Dataabout each of the fatalities was sought from several
different sources. These sources and the method of data 'collection

are discussed in this section.

1.2.1 THE OFFICE OF THE MEDICAL EXAMINER OF WAYNE COUNTY.
The case material for this study originated upon the victim's
entry into the morgue, as mentioned in the Introduction. There,
at the discretion of the Medical Examiner, either a full autopsy
or certain selected pathological and toxicological tests were
performed. Detailed data about these tests are given in Appendix
A,

A summary report of each case was then prepared and submitted
to HSRI. Samples of these reports, which include an autopsy and

which do not include such a procedure, are exhibited in Appendix B.
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Each report contains brief information about the subject, the
accident, the conditions leading to death, toxicological data
(particularly alcohol concentration in the various body fluidg, and
an indication of whether cirrhosis was present.

The pathologist's score sheet was also submitted to HSRI.
This is a checklist used by the pathologist during the course of
his examination for cirrhosis. A sample score sheet is also
included in Appendix B.

Although this study was continuous for a period of 25 and a
half months, from 15 July 1967 to 31 August 1969, the Office of
the Medical Examiner was not under contract to carry out the data
collection during 4 of these months. Therefore, to achieve the
desired study continuity there was a retroactive collection of data
for the 107 cases who expired between 1 November 1968 and 28
February 1969 and who would have been in the study had a contract
been in effect. Because of the retroactive nature of this collec-
tion, there were some omissions in the data that were available on
these 107 fatalities. First, a pathological examination was not
made so there is no information on liver abnormalities or cirrhosis
for these subjects. Second, toxicological data on the presence of
alcohol in the body of a traffic fatality was collected solely
from a spinal specimen, rather than in addition to a blood speci-
men, as it had been during contract work. However, this did not
present any serious problem. A regression model predicting blood
alcohol from spinal alcohol was developed from 344 cases in which
both data elements were present. The model is described in
Appendix C, and from it the blood alcohol level was predicted for
these 107 cases., Because of the excellent correlation between the
two alcohol concentrations, this model may also prove useful to
other researchers.

1.2.2 THE POLICE ACCIDENT REPORT. More extensive informa-
tion about the accidents than could be obtained from the summary
in the Medical Examiner's report was desired. Therefore, official
police accident reports were collected. When the police accident
investigation is completed, fatal accident reports on cases which
occurred in Wayne County but outside Detroit are sent to the
Wayne County morgue. Detroit fatal accident reports are filed at
Detroit Police Headquarters. Copies of reports from both these

sources were obtained for all accidents.
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The data called for on the reports are indicated by the sample
report forms shown in Appendix D. These data are frequently
supplemented by written reports prepared by the investigating
officers. However, since post-accident, on-the-scene investiga-
tions were not a part of this study the recorded data generally
can be neither confirmed nor denied. An exception is that the
alcohol involvement data can be checked against the later morgue
findings for fatally injured drivers and pedestrians.

1.2.3 DRIVING AND CRIMINAL RECORDS. Michigan Department of
State driving records and Michigan State Police criminal records
were collected for as many fatalities as possible. These records
provide one way of identifying the existence of drinking or drink-
ing-driving problems in cases where such convictions appear. The
driving records also provide a means of comparing traffic fatali-
ties, including known problem drinkers, with a sample population
of drivers, a population of hospitalized alcoholics, and a popula-
“tion of persons convicted of Driving Under the Influence of
Liguor (DUIL). Two hundred and seventy-six driving records on the
309 driver fatalities were located; and 83 fatalities from among
the 616 had records of criminal convictions. A description and

samples of driving and criminal records can be found in Appendix E,

1.2.4 AGENCY RECORDS. 1In addition to the reports and
records previously explained, case records from social agencies,
medical facilities, and court probation departments were collected.

This was done to: (1) seek an assessment of drinking problems
from sources other than driver and criminal records, or alcohol
concentration at the time of death, and (2) ascertain whether or
not a case-record search is a viable method of identifying problem-
drinking drivers prior to an accident. Other studies have found
that only one half of a crash-involved, problem-drinking popula-
tion will also have any drinking-related convictions (Selzer and
Ehrlich, 1969).* Therefore, it is desirable that methods be
found that can assist in the identification of problem drinkers
aside from relying on previous convictions for drinking or drunk-
driving. Reports were also reviewed to obtain background material
which might help characterize the problem drinker.

*For complete reference see Bibliography.
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Organizations contacted for case-record collection all had
jurisdiction over part or all of Wayne County. All deaths occurred
in the county, and it also was the county of residence for 94% of
the fatalities.

Organizations that gave their assistance in this project are:
the Wayne County Department of Social Services; Probation Depart-
ment of Wayne County Circuit Court; Detroit Recorder's Court of
Metropolitan Detroit; Catholic Social Services of Wayne County;
Greater Detroit Council on Alcoholism; Mayor's Rehabilitation
Committee on Skid Row Problems; Mercywood Hospital; Ypsilanti
State Hospital; Towne Hospital; Brighton Hospital; North Woodward
Hospital; and the Salvation Army. A brief description of each
agency can be found in Appendix F,

1.3 DATA ANALYSIS

Information and records collected on the fatalities were pro-
cessed in two different ways. Most of the data were coded direct-
ly from the various records and prepared for machine analysis.
Other information was reviewed individually and conclusions were
then formulated, coded, and incorporated into the total data set on
each person. This latter method was utilized when the diversity in

the records precluded standardized reporting.

1.3.1 MORGUE REPORTS AND POLICE ACCIDENT REPORTS. All
information on the Wayne County Morgue Report and the police acci-
dent report was coded directly, except for the schematic diagram
on the latter. Information coded included demographic data on the
individual, dates and time of crash, time of death, physical condi-
tions leading to death, pathological and toxicological findings,
and all accident variables contained on the official accident form;
supplementary descriptive data forming a part of the official

report was not coded for computer analysis.

1.3.2 DRIVING AND CRIMINAL RECORDS. Driving and criminal
records were also coded. The driving record code is the same as
the one developed by the Michigan Department of State for their
computerization process. A similar code was developed for all
criminal offenses. In addition to a code for the type of offense

or accident, the dates and place of occurrence were coded as well
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as the type of conviction and disposition. Disposition includes
such things as suspension or revocation of license, fines, proba-

tion, and incarceration.

1.3.3 AGENCY RECORDS. Certain information was coded from
records collected at the social, medical, and court agencies.
Coded information included whether a record was located and if so,
whether there was an indication of a drinking problem and what area
of life it affected. Other information found in the case records
was deleted from the coding procedure because the data were too
diverse or nonuniform to organize by standardized codes.

The coded information from all records was combined under the

individual case number.

1.4 RESULTS

The results and findings of the foregoing data collection and
analysis are presented in this section. They have been grouped
into the following categories for presentation purposes:

1. Demographic Information and Blood Alcohol Levels

2. Morgue Report Information

3. Accident Information

4, Driver and Criminal Record Information for

Fatalities and the DUIL Sample

5. Case Record Findings

Many frequency tables appear theoughout the report; they are .
often presented as bivariate tables; that is, they compare two
variables. One of these variables often is the blood alcohol
level (BAL) of the fatality. For 107 fatalities the blood level is
the one which was predicted from spinal alcohol, as indicated in
Appendix C. The reader should also note that on tables labeled
BAL = 0.15%+, the cases included all had BALs of 0.15% or higher.
Where a table shows two columns labeled 0.10%+ and 0.15%+, the
first column presents the number of persons with a BAL of 0.10% or
higher and includes those with a BAL of 0.15% or higher; the second
column shows only the persons with a BAL of 0.15% or above. Unless
otherwise indicated, all significance levels noted in the text have
been derived using the Chi square statistical test for dependency.

Frequency tables not shown in the text can be found in Appendix G.
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1.4,1 DEMOGRAPHIC INFORMATION AND BLOOD ALCOHOL LEVELS.
This section describes demographic information for the total
fatality population. A comparison of this information was made
with BAL data to determine if there were any correlations between
the drinking habits of fatalities and the demographic variables.

The various demographic variables used were:

1. age

2., sex

3. marital status

4. race

5. social class

This information is also shown for each road status group
(drivers, passengers, and pedestrians), and it is compared to the

drinking status of each group.

1.4.1.1 Total Population, Road Status Groups, and BAL. 8Six

hundred and sixteen fatalities from Wayne County were included for
analysis in this study. BAL at the time of death was known for all
616. Two hundred and thirty-three (38%) were not drinking at the
time of their accident, and 383 (62%) were drinking to some extent.
Table 1-1 shows the distribution of the fatalities according to BAL
categories. Although not shown below, there were 21 fatalities
with BALs between 0.35% - 0.46%; 6 were drivers.
TABLE 1-1. DISTRIBUTION OF BAL FOR THE TOTAL FATALITY POPULATION
Blood Alcohol Level Category

Popu- 0.01- 0.05- 0.10- 0.15-
lation Total Negative 0.04% 0.09% 0.14% 0.24% 0.25%

All
Fatal-
ities 616 (100%) 233(38%) 68(11%) 36(6%) 55(9%) 137(22%) 87(14%)

If BALs are regrouped so that negative to 0.09% levels are
combined in a low BAL group, and 0.10% and higher levels consti-
tute a high BAL group, the distribution is as follows:

a. Low BAL (negative to 0.09%): 337, or 55% of

all fatalities.
b. High BAL (0.10% or more): 279, or 45% of all

fatalities.
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The distribution of BAL changes when the population is sub-
divided by each of the road status groups: drivers, passengers,
and pedestrians.

Drivers constituted 50% (309 persons) of the total fatality
population. Of these 309 drivers, 170 (55%) had BALs over the
legally impaired driving limit, which is 0.10%. One hundred and
thirty-three drivers (43%) were above the legally intoxicated level
of 0.15%. Of all road status groups, drivers had the smallest
percentage of members with negative BALs; there were 105 persons,
or 34%.

One hundred and forty passengers died in crashes; this
accounts for 23% of all fatalities. In contrast to the drinking
at death of the drivers, the majority of passenger fatalities had
not been drinking or had BALs under 0.10% (102, or 73%). Only 27%
(38) had a BAL above 0.10% and only 5% were above 0.25%, as com-
pared to 14% of the drivers and 21% of the pedestrians who had a
BAL above 0.25%.

Twenty-seven percent (167) of the fatalities were pedestrians.
The majority (58%, or 96) of the 167 pedestrians had BALs lower
than 0.10%, and 68 of the 96 had not been drinking. Of those who
had a high BAL, only 7 (4%) were in the 0.10-0.14% range, while
another 64 (38% of all pedestrians) had a BAL 0.15% or above,

Table 1-2 presents the distribution of BAL for each of the

road status groups and Fig. 1.1 plots this distribution.

1.4.1.2 Driver Fatalities by BAL and Age. The 309 driver

fatalities were divided into six age groups: 16-25, 26-35, 36-45,
46-55, 56-65, and 66 or more years of age (see Table 1-3). Young

TABLE 1-2. DISTRIBUTION OF BAL BY ROAD STATUS GROUPS

Blood Alcohol Level

Road

Status Total Not

Groups Number Drinking  Drinking 0.10%+ 0.15%+
Total Population 616 233 (38%) 383 (62%) 279 (45%) 224 (36%)
Drivers 309 105 (34%) 204 (66%) 170 (55%) 134 (43%)
Passengers 140 60 (43%) 80 (57%) 38 (27%) 26 (19%)
Pedestrians 167 68 (41%) 99 (59%) 71 (43%) 64 (38%)
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Figure 1.1. Comparison of blood alcohol levels between road status
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drivers (16-25) were further subdivided into two groups: 16-19

years, and 20-25 years.

This was done because significant differ-

ences in alcohol involvement appeared between those two young

driver populations.

TABLE 1-3. DRIVER FATALITIES, AGE, AND BAL
Percent of
Michigan
Age Driver Driver

(Years) Population Fatalities Drinking 0.10%+ 0.15%+
16-19 7% 34 (11%) 17 (50%) 10 (29%) 6 (18%)
20-25 15% 76 (25%) 57 (75%) 48 (63%) 32 (42%)
26-35 19% 57 (19%) 47 (82%) 46 (81%) 39 (68%)
36-45 21% 44 (14%) 35 (80%) 32 (73%) 29 (66%)
46-55 17% 45 (15%) 30 (67%) 23 (51%) 17 (38%)
56-65 138 32 (10%) 14 (44%) 10 (31%) 10 (31%)
66+ 7% 20 (6%) 4 (20%) 1 (5%) 1 (5%)
TOTAL 100% 308*(100%) 204 (66%) 170 (55%) 134 (43%)

*Age missing for one driver
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When BAL comparisons were made for each of the age groups
they were also compared to a random sample of Michigan drivers,

The age group 16-25 years accounted for 36% (110) of the
driver fatalities, but according to 1967 statistics (Little, 1968)
this age group represented only 21% of Michigan's total driving
population.

When further subdivided, ages 16-19 years totaled 11% of all
the Wayne County fatalities but only 7% of the driving population.

In the age group 20-25 years there was an even greater dis-
crepancy. That age group accounted for 25% of the fatalities but
only 15% of the Michigan drivers.

When the other fatality age groups were compared to the "at
large" driving population the percentages between the two popula-
tions were quite similar, except for the ages 36-45 years. This
age group constituted only 14% of the fatality population but 21%
of the driving population.

BALs were then compared between fatality age groups. Although
205 (66%) of the driver fatalities were drinking to some extent,
certain age groups differed considerably from each other in the
amount of alcohol consumed.

Of the 110 drivers between 16 years and 25 years of age, 74
(67%) had been drinking. Fifty-eight (53%) had a BAL of 0.10% or
higher. Thirty-eight (35%) had a BAL of 0.15% or higher.

The extent of the drinking involvement in the 34 very young
drivers was quite different, however. Seventeen (50%) of the
16- to 19-year-olds had been drinking. Ten (30%) reached BALs
0.10% or above, and six (18%) had BALs 0.15% or above., Fifty-
seven (75%) of the drivers between 20 years and 25 years of age
had been drinking. Forty-eight (63%) had BALs 0.10% or higher,
while 32 (42%) had BALs 0.15% or above.

The amount of drinking involvement increased between the ages
of 26-35 years and 36-45 years. Since the percentages were quite
similar for the two age groups, they were combined. One hundred
and one (33%) drivers were between 26 years and 45 years of age.
Eighty-two (81%) had been drinking, 78 (77%) had BALs 0.10% or
above. Another 27 (27%) had BALs 0.25% or above. The age group
having the largest percentage of extremely heavy drinkers (BAL >
0.25%) was the group of 36- to 45-year-olds.
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From age 46 on, the number of driver fatalities who had been
drinking, as well as the amount they had been drinking, decreased
appreciably until after age 66, only 20% of the drivers had been
drinking and only one driver had a BAL above 0.09% at the time of
his fatal accident.

Summary of driver age and BAL comparisons., Drivers age

16-19 years were somewhat over-represented in the fatality popula-
tion as compared to their actual percentage within the Michigan
driver population. Half of that age group had been drinking at
the time of their fatal accident although they were below Michi-
gan's legal drinking age of 21 years.

The age group between 20 and 25 years constituted the single
largest group of driver fatalities. Three-quarters of this group
had been drinking.

However, the heaviest drinking occurred among drivers aged
26 to 45 years. Twenty-seven percent of that combined population
had BALs 0.25% or above, Sixty-seven percent had BALs 0.15% or
above,

Drivers over age 45 were somewhat under-represented in the
fatality population as compared to their percentage in the Michigan

driver population.,
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Correspondingly, the amount of alcohol involvement within the
fatal population also decreased with age, until, after age 66, at
which point 80% of the driver fatalities had not been drinking.

1.4.1.3 Passenger Age and Blood Alcohol Level. The

largest single age group of passenger fatalities is the 16~ to
19-year group, which contained 32 persons or 23% of the total. If
combined with passengers in the age group of 20 to 25 years, young
persons accounted for 44% (61) of the total passenger fatality
population.

Table 1-4 shows BALs for each of the passenger age groups.

Age was not given for three persons.

TABLE 1-4., PASSENGER AGE AND BAL

Age Passenger

(Years) Fatalities Drinking 0.10%+ 0.15%+
16-19 32 (23%) 17 (53%) 3 (9%) 3 (9%)
20-25 29 (21%) 24 (83%) 11 (38%) 7 (24%)
26-35 21 (15%) 14 (67%) 9 (43%) 5 (248)
36-45 15 (11%) 11 (73%) 10 (67%) 7 (47%)
46-55 13 (9%) 5 (38%) 3 (23%) 2 (15%)
56-65 16 (11%) 6 (38%) 2 (13%) 2 (13%)
66+ 11 (8%) 3 (27%) 0 (0%) 0 (0%)
Missing

Data 3 (2%) 0 - 0o - 0 -
TOTAL 140 (100%) 80 (57%) 38 (27%) 26 (19%)

The percentage of persons drinking was much lower for the
16tol9-year-olds than for those aged 20-25. However, 17 (53%) of
the 16- to 19-year-olds had been drinking. Three (9%) had BALs
0.15% or above. Twenty-four (83%) of the passengers between 20
and 25 years of age had been drinking to some extent, and eleven
(38%) had BALs 0.10% or above.

The 36- to 45-year-olds had the greatest percentage of those
drinking heavily (>0.15%), while eight (73%) of the 66-and-older

age group had not been drinking at all.

1.4.1.4 Pedestrian Age and BAL. In Table 1-5 the 167

pedestrian fatalities were divided into the same age groups as

the drivers and passengers.
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TABLE 1-5. PEDESTRIAN AGE AND BAL

Age Pedestrian

(Years) Fatalities Drinking 0.10%+ 0.15%+

16-19 5 (3%) 0 (0%) 0 (0%) 0 (0%)

20-25 8 (5%) 7 (88%) 5 (63%) 5 (63%)
26-35 13 (8%) 8 (62%) 3 (23%) 3 (23%)
36~45 28 (17%) 22 (79%) 17 (61%) 15 (54%)
4655 27 (16%) 21 (78%) 20 (74%) 19 (70%)
56-65 27 (16%) 21 (78%) 12 (44%) 11 (41%)
66+ 59 (35%) 20 (34%) 11 (19%) 8 (14%)
TOTAL 167 (100%) 99 (59%) 68 (41%) 61 (37%)

Only 26 (14%) of the pedestrian fatalities were between the
ages of 16 and 35. The several age groups ranging from 36 to 65
yvears had either 27 or 28 pedestrians each. The largest single
age group of pedestrian fatalities was the 66-years-and-older group,
which constituted 35% (59) of the pedestrian fatality population.
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Between 20 years of age and 65, there was extensive drinking
involvement, as can be seen in the table above. Anywhere from
62%-88% of the pedestrian fatalities in each of the age groups had
been drinking.

Further subdivision revealed that between ages 36 and 45
there was a peak of extremely heavy drinking that is shown in
Figure 1.5. Fifteen (46%) out of 28 pedestrians in this age group
had BALs > 0,25%.

Although persons aged 66 and oclder constituted the largest
single age group of pedestrian fatalities, 39 out of 59 (66%) had
not been drinking.

At the opposite end of the age scale, ages 16-19 years con-
stituted the smallest number of pedestrian fatalities (five) and
none had been drinking.

The majority of pedestrian fatalities were 56 years or older,
but drinking involvement--the number of drinkers and the amount
consumed--was more extensive among the middle-aged pedestrians
(36-55 years).

Summary of comparison between road status groups, age, and

BAL. The age group containing the largest percentage of fatalities
differed among the three road status groups. Young persons aged
16-25 years represented 36% of the driver fatalities and 44% of
the passenger fatalities. However, the oldest group, aged 66 and
above, represented the largest percentage (35%) of the pedestrian
fatality population.

Fifty percent of the driver fatalities between the ages of
16 and 19 years had been drinking at the time of their crash,
although they were below Michigan's legal drinking age.

The heaviest drinking involvement for driver fatalities was
among persons aged 26 to 45 years. Sixty-seven percent had BALs
of 0.15% or higher, and 27% had BALs of 0.25% or higher.

For drivers and passengers, the smallest amount of drinking
involvement was in the age group of 66-year olds or older. This
age group for pedestrians also showed very minor drinking involve-
ment, although none of the five pedestrians aged 16-19 years had

been drinking.
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1.4.1.5 Sex and Blood Alcohol Level., Of the total popula-
tion, 470 persons (76%) were male, and 146 (24%) were female. With-

in this total population, 34% of the males had negative BALs and
52% had BALs 0.10% or above. The ratio changes for females who had
51% with negative BALs and 24% with BALs 0.10% or above,

Only 10% of the drivers were female (31l) compared to 46% of
the passengers and 30% of the pedestrians. Although, as a group,
females had a lower percentage than males with BALs 0.10% or greater
(24%:52%) this low percentage is primarily accounted for by the
female passengers and pedestrians. Only 17% and 20% of their
respective groups had BALs 0.10% or above, but 45% (14) of the
female drivers had BALs 0.10% or higher.

1.4.1.,6 Marital Status and Blood Alcohol Level. Six cate-

gories of marital status were coded for the fatalities. Table 1-6

shows the drinking involvement in each group; figures for divorced
and separated persons are presented together. The two largest
groups were "married" (45%) and "single" (38%). Divorced and sepa-
rated persons constituted 6% and 4% of the total, respectively,

while 7% of the persons were widowed.

TABLE 1-6. MARITAL STATUS AND BAL

Marital Total Percent BAL BAL
Status Number Drinking 0.10%+ 0.15%+
Married 277 64% 48% 39%
Single 233 62% 42% 34%
Divorced or

Separated 57 75% 58% 47%
Widowed 41 37% 27% 20%
Missing Data 8 37% 25% 25%
TOTAL 616 62% 45% 36%

The group with the greatest alcohol involvement, both in
percentage drinking and percentage drinking at high BALs, was
divorced and separated persons.

The drinking involvement of single persons was slightly less

than that of married persons.
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Age was perhaps a factor in the low drinking involvement of
widowed persons, with only 15 out of 41 (37%) drinking to any
extent. The percentage of widowed persons also differed between
road status groups. They constituted only 2% of the drivers but

17% of the pedestrians.

1.4.1.7 Race and Blood Alcohol Level. Racial differences

defined by color (black or white) were the only distinctions which
could be made for the fatalities. Four hundred and eighty persons
(78%) were white, and 136 (22%) were black. A higher percentage
of whites had negative BALs (41%:28%) although this was somewhat
balanced by a lower percentage of whites in the 0.01%-0.09% BAL
category (15%:22%). Other BAL differences between the two races
did not appear to be great. (see Table 1-7).

TABLE 1-7. RACE AND BAL
Blood Alcohol Level

0.01~ 0.10~ 0.15~-
Race Neg. 0.09% 0.14% 0.24% 0.25%+
White
(Total:480) 41% 15% 9% 22% 13%
Black
(Total:136) 28% 22% 9% 23% 18%

1.4.1.8 Social Class and BAL. The largest socio-economic

group of fatalities contained blue collar/unskilled/semi-skilled
workers (43%). The next largest group was white collar/skilled/
technicians, who accounted for 18% of the total fatalities. The
other groups each accounted for less than 10% of the population.
These groups were: professional and semi-professional (5%), re-
tired and disabled persons (9%), housewives (7%), students or
Armed Forces personnel (7%), and unemployed persons (6%).

The Chi square test was used to test for significant relation-
ships between social class and alcohol involvement. The comparison
was limited to employed persons, therefore excluding any bias which
might result from young or old age (students, retired), sex
(housewives), and unemployed (many of whom also were women who were
probably classified as unemployed because they were housewives).

Table 1~8 shows the frequency of blood alcohol level for three
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groups: "blue collar" includes unskilled and semi-skilled workers;
"white collar" includes skilled work which requires an apprentice-
ship as well as traditionally defined white collar work; "pro-
fessional" includes semi-professional and managerial jobs. Actual
job coding was done using Hollingshead's scale of occupations
(Hollingshead and Redlich 1958).

TABLE 1-8, SOCIAL CLASS AND BAL FOR ALL FATALITIES

Blood Alcohol Level

Social Neg.- 0.05~

Class Total 0.04% 0.14% 0.15%+
~Blue

Collar 262 93 (36%) 43 (16%) 126 (48%)
White

Collar 112 50 (45%) 19 (17%) 43 (38%)
Professional 29 16 (55%) 7 (24%) 6 (21%)
TOTAL 403* 159 69 175

*The fatalities not shown on this table can be found in
Appendix G.

The hypothesis that social class and blood alcohol level are
significantly related was accepted at the 0.05 level of signifi-
cance.

Blue-collar workers (with the largest sample size) were over-
represented in the heaviest drinking category (BAL > 0.15%). Pro-
fessionals who had been drinking heavily (BAL > 0.15%) were under-
represented as were white-collar workers.

Summary of demographic information. The total fatality popu-

lation analyzed was 616 cases: 309 were drivers; 140 were
passengers; and 167 were pedestrians.

Sixty-two percent had been drinking to some extent and 36%
had BALs 0.15% or higher. When BAL was checked for each road
status group, 55% of the driver population, 27% of the passengers,
and 43% of the pedestrians had BALs > 0.10%.

For each road status group, persons aged 20-25 years had the
most extensive drinking involvement, although persons aged 36-45
years consistently had the highest percentage of extremely heavy
drinkers (BALs > 0.25%). The very old fatalities had seldom been
drinking.
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The majority of the fatalities were male and the extent of
their drinking involvement was much greater than that of females.

Married people were the largest marital group within the
fatalities, but divorced and separated persons accounted for the
highest percentage of those drinking.

The majority of the fatalities were white. There were essen-
tially no differences between drinking involvement of the white and
black populations.

Blue-collar workers constituted the largest social class in
the fatality sample. Heavy drinking involvement was most exten-

sive for this same group.

1.4.2 MORGUE REPORT INFORMATION. In addition to determining
the blood and spinal alcohol levels of all of the fatalities, the
Wayne County morgue furnished the following information:

1., Toxicological findings

2. Pathological findings: cirrhosis or liver

abnormalities

3. Primary cause of death: type of injury causing

death

4., Information about the deceased's activities

prior to the accident

1.4.2.1 Toxicological Findings. The following presents

toxicological results from the two years of Wayne County data,
which was based on 616 fatalities, 309 of whom were drivers. Test-
ing was done for six drugs or substances including: barbiturates,
cyanide, carbon monoxide, salicylate, sugar, and acetone. No
testing was done for the presence of narcotics, marihuana, or the
amphetamines.

Results are summarized as follows:

A. Blood Barbiturate (see Table 1-9):

1. Present in 16 cases: 6 drivers, 4 passengers,
and 6 pedestrians

2. 11 out of 16 combined barbiturates with
alcohol

3. 2 persons were epileptic (one previously
hospitalized for barbiturate overdose)

4. 1 person was a known drug addict
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5.

6.

1 person had a previous conviction for
possession of marihuana

1 person was a registered nurse

Blood Cyanide (see Table 1-10):

l-

2-

3'

Present in 5 cases: 3 drivers, 1 paSsenger,
and 1 pedestrian

2 persons had negative blood alcohol levels;
both of these were involved in crash fires
which may account for the presence of cyanide

The remaining three persons had BALs from
0.13% - 0.39%

Blood Carbon Monoxide (see Table 1-11):

1.

2.

Present in 4 cases: 3 drivers and 1
passenger

One driver was electrocuted (BAL = 0.16%)
and another driver was involved in a crash
fire (BAL = neg.), both of which would
account for carbon monoxide

Salicylate (see Table 1-12):

1.

2.
3.

Present in 13 cases: 5 drivers, 5 passengers,
and 3 pedestrians

Six of the 13 had negative BALs
Three were above 0.15% BAL

Blood Sugar and Acetone (see Table 1-13):

One case with both present. BAL was 0.25%.
Sugar and Acetone are usually found in
diabetics

33




Road Status

TABLE 1-9., BLOOD BARBITURATE RESULTS BY CASE (N = 16 CASES)

Blood Barbiturate BAL

Group (mg/100ml) (%) Other Information
Drivers (trace) 0.23
0.5 (negq.)
(trace) 0.25
(trace) 0.20
(trace) 0.11
2.4 (neg.) (epileptic previously
hospitalized for
barbiturate overdose)
Passengers 0.5 0.01
4.1 (neg.) (registered nurse)
(trace) 0.06
0.5 0.01
Pedestrians 0.4 0.32
0.9 (neg.) (drug addict)
1.1 0.20
0.6 0.12 (1955 conviction for
possession of marihuana)
0.75 0.26 (grand mal epileptic)
.3 (neg.)
TABLE 1-10. BLOOD CYANIDE RESULTS BY CASE AMONG

Blood Cyanide

trace
trace
trace

trace

140 mcg/100ml

ALL ROAD STATUS GROUPS (N = 5 Cases)

BAL (%) Other Information
(negqg.) driver (crash fire)
0.13 driver

0.19 driver

0.39 pedestrian

(neg.) passenger
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TABLE 1-11. BLOOD CARBON MONOXIDE RESULTS BY CASE AMONG
ALL ROAD STATUS GROUPS (N = 4 Cases)

Blood Carbon

Monoxide BAL (%) Other Information
9% (neg.) passenger
10% 0.16 driver (electrocuted)
14% (neqg.) driver (crash fire)
16% (neg.) driver

TABLE 1-12. SALICYLATE RESULTS BY CASE AMONG ALL
ROAD STATUS GROUPS (N = 13 Cases)

Salicylate Results BAL

with neg. BAL

with 0.01% BAL
with 0,15% BAL
with 0.24% BAL
with 0.33% BAL
with 0.06% BAL
with neg. BAL

positive urine:

moderate urine:

P T = T 4

18 mg/100ml urine:

TABLE 1-13. BLOOD SUGAR AND ACETONE RESULTS BY CASE
AMONG ALI ROAD STATUS GROUPS (N = 1 Case)

Substance Amount BAL
Blood Sugar 152 mg/100ml 0.25% BAL
Acetone trace 0.25% BAL
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1.4.2.2 Pathological Findings. Table 1~14 summarizes the

pathological findings. Thirteen persons 25 years of age or older
were cirrhotic. Seven had BALs less than 0.10% and six had BALs
0.10% or higher. The table also compares cirrhosis with the pre-
sence of fatty changes in the liver., Three of the 13 cirrhotics
did not show fatty changes, although by definition there were
other liver abnormalities. Of the 349 persons 25 years old or
older whose liver was examined, 156 had BALs 0.10% or higher,
Fifty percent of this group showed fatty changes while 50% showed
no change, This compares to 39% of the 189 persons with BALs less

than 0.10% who had fatty changes in the liver.

TABLE 1-14, FATTY LIVER AND CIRRHOSIS FOR
PERSONS 25 YEARS OR OLDER*

BAL <0.09% BALZ0,10%

Liver No No
Findings  Cirrhosis Cirrhosis Total Cirrhosis Cirrhosis Total

No Fatty

Changes 114 2 116 77 1 78
Fatty

Changes 68 5 73 73 5 78
Total 182 1 189 150 6 156

*Table excludes 83 persons for whom no liver biopsy was made

In addition to the 13 cirrhotics shown on Table 1-14, there
was one cirrhotic male who was 21 years of age and who died with

a BAL of 0.26%. The BAL of all 14 cirrhotics is shown below.

0.01- 0.10- 0.15-
BAL: Negative 0.04% 0.14% 0.24% 0.25%+
Number of
Cirrhotics: 5 2 1 5 1
(N = 14)

1.4.2.3 Cause of Death for Drivers and Passengers. One

hundred and twenty-two (39%) driver deaths were primarily caused
by head injuries, the largest type being either skull fracture or
crushed skull (28%).

The next largest category comprised internal, multiple, and
crushing injuries, which caused 70 of the 88 deaths listed as
"Other"; another 68 (22%) deaths were caused by thoracic, injuries,

notably crushed chest.
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Table 1-15 shows the injury type for drivers and passengers

(front and rear seat).

TABLE 1-15, PRIMARY INJURY CAUSING DEATH IN
309 DRIVERS AND 140 PASSENGERS

Front Rear

Injury Type Drivers Passengers Passengers
Head 122 (39%) 39 (35%) 15 (55%)
Neck 20 (6%) 9 (8%) 1 (4%)
Thorax 68 (22%) 26 (23%) 2 (7%)
Abdomen 7 (2%) 4 (3%) 0 (0%)
Other 88 (28%) 34 (30%) 8 (30%)
Missing Data 4 (1%) 1 (<1%) 1 (4%)
TOTAL 309 (100%) 113 (100%) 27 (100%)

1.4.2.4 Information from Morgue Witnesses., Certain general

guestions were usually asked of witnesses who came to the morgue
to identify the bodies of traffic fatalities. The questions most
often asked were: Where was the deceased coming from at the time
of the accident? Had he been sick recently? Taking any medica-
tion? Depressed or made suicide attempts? Had any accidents
recently? Did the deceased drink?

Information from the answers to these questions was coded.
However, the available data were often sketchy and incomplete
because the identifying witness often did not know the deceased
very well or had not seen him recently. In other cases one can be
quite sure that the witnesses were less than candid, especially on
the drinking question. This was perhaps due to a fear that insur-
ance companies or prosecuting attorneys would use drinking infor=-
mation to the detriment of the deceased's family.

Even though this information is incomplete and perhaps not
entirely factual, it does suggest the kind of activities preceding
fatal crashes, and is therefore presented in Table 1-16.

Among those cases where information was known, the place the
deceased was coming from most often was work or school. The next
most common places were from visiting friends or relatives and
running an errand or coming from an appointment. Ninety percent

of the persons reported to be coming from a bar or drinking
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TABLE 1-16. LOCATION OF DECEASED PRIOR TO ACCIDENT BY BAL
Blood Alcohol Level

Prior
Location of Percent with
Deceased Neg. 0.01-0.09% 0.10%+ 0.10%+

Bar or Drinking

Estab. (Total:10) O 1 9 90%
Visiting Friends

or Relatives

(Total:25) 8 4 13 50%
Work/School

(Total:32) 9 7 16 50%
Home

(Total:7) 4 2 1 14%
Errand/Appoint,

(Total:24) 17 4 3 13%
Entertainment/

Recreation

(Total:16) 4 5 7 44
On the Job

(Total:10) 6 1 3 43%
No Information

(Total:492) 185 80 227 46% ’

establishment reached a BAL of 0.10% or higher, although this was
only 8% of the known sample. The two other groups with 50% of the
fatalities having high BALs had been visiting friends or coming
from work. This gives limited support to the idea that persons
drinking on the way home from work often reach levels unsafe for
driving.

The only other question asked of morgue witnesses for which
there was a significant number of answers involved the deceased's
drinking frequency. As mentioned in the beginning of this
section, the responses are not thought to be entirely truthful;
however, it is expected that they are biased in favor of less
drinking rather than more drinking. Answers as compared to the

actual tested BAL are presented in Table 1-17.
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TABLE 1-17. DRINKING FREQUENCY RESPONSES AND TESTED BAL
Blood Alcohol Level

0.01- 0.10-
Drinking Fregquency Total  Neg. 0.09% 0.14% 0.15%+

Alcoholic 11 2 2 0 7
Heavy Drinker 29 4 4 5 16
Moderate Drinker 213 45 30 23 115
Occasional Drinker 65 22 6 9 28
Non=-Drinker 197 119 45 11 22
Drinks-Frequency

Not Given 39 4 8 6 21
Missing Data 62 37 9 1 15
TOTAL 616 233 104 55 224

An interesting finding from Table 1-17 is that 2 of the 11
alcoholics were not drinking at the time of their accidents. Many
of the persons called moderate drinkers were in fact at levels of
0.15% or higher. The highest correlation betewen witness response
and actual BAL was for non-drinkers. Sixty percent of these
persons (119/197) actually were not drinking.

Results from other information found in the morgque files
include the following. BALs were evenly distributed across all
levels for the 19 persons who had recently been ill. Thirteen
persons had a disability which may have contributed to their
accidents. This includes such things as partial blindness or
pedestrians whose walk was slowed because they used canes. Six-
teen persons had physical ailments which are often associated with
or aggravated by drinking. This includes gastritis, ulcers, ner-
vous stomach, and hypertension. Eleven of the 16 persons who had
complained of such ailments prior to their death had BALs 0.10% or
higher, and 9 had BALs of 0.15% or higher. This may suggest that
physicians treating patients with the above type of complaints
should carefully check the drinking habits of these persons. Five
persons were noted by witnesses to have been hospitalized mental

patients.
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Summary of morgue information. Testing was done for six

drugs or substances including barbiturates, cyanide, carbon mon-
oxide, salicylate, sugar, and acetone. No testing was done for
the presence of narcotics, marihuana, or the amphetamines.

Liver biopsies were performed on 509 of the 616 deceased
accident victims. Thirteen persons above age 25 were cirrhotic.
Seven had BALs <0.10% and six had BALs > 0.10%. Three of the
cirrhotics did not show fatty changes. Fifty percent of the total
population with BALs > 0.10% showed fatty changes in the liver.
Thirty-nine percent with BALs < 0.10% had fatty changes in the
liver.

Head injury was the primary cause of death for 39% of the
drivers. The next largest category comprised internal, multiple,
or crushing injuries.

Information was given on the activities of the deceased prior
to the fatal crash. According to morgue identification witnesses,
26% had been coming from work or school, 20% had been visiting
friends or relatives, and 20% had been on errands or appointments.
of the 10 fatalities coming from a bar or drinking -establishment,
all but one had BALs > 0.10%. Fifty percent of those coming from
work or school also had BALs > 0.10%.

Drinking habits of the deceased was the other question asked
of morgue witnesses. Two of the 11 deceased thought to be alco-
holics had negative BALs. One hundred and thirty-eight of 213
reported to be moderate drinkers had BALs > 0.10% and 115 had

0.15% and above. Twenty-eight "occasional drinkers" had BALs >0.15%.
Seventy-eight of 197 said to be non-drinkers actually were drinking

and 33 were above 0.15%.

Other information about the deceased included the following:
Nineteen people had recently been ill and 13 had physical dis-
abilities which may have contributed to their accidents. Six-
teen had physical ailments often associated with drinking habits
and 11 of these had BALs > 0.10%.

1.4.3 ACCIDENT INFORMATION. This section gives information
on the accident characteristics of the fatalities. These data are
presented primarily for drivers and pedestrians. They have been
taken from the accident report filled out by the investigating

police officer and include the following type of data:

40




& *

1. Time: hour, day, and month of accident.

2., Physical environment: locality, type of road,
weather.

3. Dynamic factors pertaining to the crash: driver
and pedestrian activity, type of collision, number
of vehicles, speed at accident, alcohol involvement
of surviving drivers, violations prior to crash,

4, Other: physical condition of the driver, vehicle
condition, driver license status, number of
passengers in the driver fatality's car, and

car ownership.

1.4.3.1 Time of Accident.

Driver fatalities. The greatest number of driver fatalities

occurred between midnight and 6 a.m. One hundred and twenty
driver fatality crashes took place during this period; this is 38%
of all the driver fatalities. Further division of this six-hour
period reveals that 88 (23%) crashes occurred between midnight and
3 a.m.; 32 (1l0%) were between 3 a.m. and 6 a.m.

Of the 120 crashes between midnight and 6 a.m., 94 or 78%
of the drivers had BALs of 0.10% or higher. Only 17 or 14% had not
been drinking. No other time periods have that great a percentage
of heavy drinkers.

Between 6 a.m. and 6 p.m. there were 96 fatalities or 31% of
all drivers. Thirty-seven (39%) had been drinking to some extent
and 25 (26% of 96 fatalities) had BALs of 0.10% or higher. Fifty-
nine (61%) had not been drinking.

Between 6 p.m. and midnight there were 93 fatalities or 30%
of all driver crashes. Sixty-four (69%) had been drinking and of
those, 51 (55%) had BALs of 0.10% or higher. Twenty-nine had not
been drinking. Fig. 1.6 shows the driver fatalities with negative
BAL and BAL 0.10% or higher for each of the six-hour time periods.

Pedestrian fatalities. The highest percentage of accidents

fatal to pedestrians occurred between 6 p.m. and midnight, with
this time period accounting for 74 or 53% of the total. Thirty-
eight (51%) had BALs 0.10% or higher, while 25 (34%) had not been
drinking.
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Figure 1.6. Driver crashes and drinking involvement for six-hour

time periods.

Thirty-two (23%) pedestrian accidents took place between mid-
night and 6 a.m. However, of these, 24 or 75% had BALs 0.10% or
higher, 4 had BALs 0.01%-0.09% and 4 had not been drinking,
Although this time period does not contain the highest percentage
of pedestrian accidents, it does show the highest percentage of
drinking pedestrians for the three time periods.

Sixty-one (44%) pedestrian accidents occurred between 6 a.m.
and 6 p.m. Nine (15%) had BALs of 0.10% or higher and 39 (64%) had
not been drinking.

Table 1-18 shows the alcohol involvement for each of the three
road status groups during the three time periods. Passengers have
been included.

Summary of driver and pedestrian accidents by time of crash.

Although there are relatively few cars on the road between mid-

night and 6 a.m., the highest percentage of driver fatality crashes
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TABLE 1-18. TIME OF CRASH AND BAL FOR EACH ROAD STATUS GROUP*

BAL
A. Midnight to 6 am,
6~Hour Total Negative 0.10%+
Drivers 120 17 (14%) 94 (78%)
Passengers 60 13 (22%) 24 (40%)
Pedestrians 32 4 (13%) 24 (75%)
BAL
B. 6 am to 6 pm,
12~Hour Total Negative 0.10%+
Drivers 96 59 (61%) 24 (26%)
Passengers 34 22 (65%) 3 (9%)
Pedestrians 61 39 (64%) 9 (15%)
C. 6 pm to Midnight, BAL
6-Hour Total Negative 0.10%+
Drivers 92 29 (31%) 51 (55%)
Passengers 46 25 (54%) 11 (24%)
Pedestrians 74 25 (34%) 38 (51%)

*Percentages are based on totals within each time period by
road status.

occurred at this time. Drinking involvement was also most exten-
sive for crashes which took place during this time period.

During the period from 6 a.m. to 6 p.m. the majority of
driver fatalities had not been drinking (61%), while between 6 p.m.
and midnight the number drinking increased to 69%, with 55% having
BALs of 0.10% or higher.

The majority of pedestrian accidents occurred between 6 p.m.
and midnight, with this period accounting for 53% of the pedes-
trians who died. This time period is six hours earlier than the
peak period for driver crashes. However, heavy drinking involve-
ment for pedestrians was greatest during the same period that it
was heaviest for drivers, that is, between the hours of midnight
and 6 a.m.
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Day of accident (week-day and week-end) for drivers. Infor-

mation concerning the day of the week was analyzed for driver
fatalities. Each day was considered a 24-hour unit beginning at
12:01 a.m. and ending at 12 midnight. Week~end time differed from
this 24-hour breakdown. This change was made so that week-end time
would correspond with the end of the work week and the beginning

of the week-end leisure time period. The week-end was considered
to begin on Friday at 6 p.m. and end on Monday at 6 a.m., a 60-
hour period. The work week began on Monday at 6 a.m. and ended on
Friday at 6 p.m., a 108-hour period.

Table 1-19 shows the total number of driver fatalities per
week day. They are subdivided into those who had not been drink-
ing and those who had BALs 0.10% or higher. Those driver fatali-
ties not shown on the table would, of course, have had BALs from
0.01-0.09%., Monday and Friday are shown with the hours considered
a part of the week-end deleted.

TABLE 1-19. WEEK-DAY ACCIDENTS AND BAL FOR DRIVER FATALITIES

BAL
Total
Week Days Number Negative 0.10%+
Monday (after 6 am) 26 16 (62%) 8 (31%)
Tuesday 38 19 (50%) 17 (45%)
Wednesday 43 15 (35%) 22 (51%)
Thursday 33 13 (39%) 15 (45%)
Friday (before 6 pm) 27 9 (33%) 13 (48%)
TOTAL 167 72 (43%) 75 (45%)

Between Monday morning at 6 a.m. and Friday night at 6 p.m.
there were 167 driver fatality crashes, or 54% of the total.
Seventy-five drivers (45%) had BALs 0.10% or higher. Seventy-
two (43%) had not been drinking. Monday is the day with the
least amount of drinking, although the percent drinking would
increase somewhat if the early Monday morning week-end crashes had
been included.

One hundred and forty drivers crashed in week-end accidents
(see Table 1-20). This is 45% of all the driver fatalities though

only 36% of the hours in a week. One hundred and seven (76%) had
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been drinking and 94 (67%) had BALs 0.10% or higher. Only 33 (24%)

had not been drinking during the week-end period.

TABLE 1-20. WEEK-END ACCIDENTS AND BAL FOR DRIVER FATALITIES

BAL
Total

Week-End Number Negative 0.10%+
Friday

(6 pm - Midnight) 23 6 (26%) 15 (65%)
Saturday 58 11 (19%) 41 (71%)
Sunday 46 13 (28%) 28 (61%)
Monday

(12:01 - 6 am) 13 3 (23%) 10 (77%)
TOTAL 140 33 (24%) 94 (67%)

Nearly half (23 of 50) of the Friday fatalities occurred
between 6 p.m. and midnight, and thus are counted as part of the
week-end. Fifteen (65%) had BALs of 0.10% or higher.

The highest number of driver fatality crashes for any day
occurred on Saturday, which had 58 such crashes. Of that number,
41 drivers had BALs 0.10% or greater. This number includes Friday
night drinkers, since 21 occurred between midnight on Friday night
and 6 a.m. Saturday morning. Another 15 of the Saturday drivers
with BALs 0.10% or higher crashed between 6 p.m. and 12 midnight.
Only 11 (19%) of all Saturday fatalities had not been drinking at
the time of their crash.

Many of the Sunday driver fatalities were actually the
Saturday night drinkers. Although not shown on the table above,
27 (59% of 46) Sunday fatalities occurred between Saturday mid-
night and 6 a.m. Sunday morning. Of these 27, nineteen had BALs
0.10% or higher. Between Sunday midnight and 6 a.m. Monday
morning, there were 13 fatalities., Ten had a BAL of 0.10% or
higher.

Table 1-21 shows the mean number of driver fatalities per
hour by the drivers' drinking involvement during the week-days

and the week-ends.
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TABLE 1-21. MEAN NUMBER OF DRIVER FATALITIES
BY WEEK-DAY AND WEEK-END

Number, . Nondrinking, Drinking, BAL >

Day of Accident per hr. per hr. per hr. 0.10%
WEEK-DAY
108 hours: 1.54 0.66 - 0.88 0.69
167 fatalities
WEEK-END
60 hours: 2.33 0.55 1.78 1.56

140 fatalities

Summary. There was an increase in the number of, and drinking
involvement in, week-end accident fatalities. Forty-five percent
of the drivers crashed on the week-end compared to 54% during the
week, although the former only accounted for 36% of the hours in
a week. During the week-end, 76% of the fatalities had been
drinking compared to 57% during the week. The percentage of those
drinking heavily (BAL > 0.10%) also increased on the week-end.
Forty-five percent of the week-day fatalities had been drinking
heavily, as compared to 67% on the week-end. The difference in
week-end and week-day drinking was statistically significant at
the 0.05 level of significance,

Month of crash for driver fatalities. July, 1967 and August,

1969 were excluded from the analysis of month of crash in order

to make a complete two-year period. Between August 1, 1967 and
July 30, 1969, there were 298 driver deaths., The mean number of
driver deaths per month was 12.4; the mean number of fatalities for
drivers, passengers, and pedestrians together was 25 per month.

There was a significant relationship between month of

accident and age. In the warm months, April through August, the
number of driver fatalities between the ages of 16-25 was over-
represented, while drivers 26 years and older were over-represented

during the colder months. (Chi square significance level = 0.02)
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Figure 1.7. Age and month of accidents.

1.4.3.2 Physical Environment, This section describes the

physical environment of the driver fatality crashes. Environment
includes the following:
1. Locality: industrial, business, residential,
and non-developed.
2. Type of road: divided, one-way, unpaved, number
of lanes, straight and curved roads.
3. Weather: clear, rain, or snow

4. Road surface: dry, wet, snow, or ice covered.

Locality. The locality of driver fatality crashes was
known for 269 drivers. Table 1-22 presents a list from the

accident report with the number of drivers in each locality.
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TABLE 1-22, DRIVER FATALITIES BY LOCALITY

Locality Drivers
Manufacturing,
Industrial 27 (9%)
Shopping,
Business 107 (35%)
Apartments 12 (4%)
. . School or
Residential Playground 8 (2%)
Family Homes 40 (13%)
Open Areas Farms, Fields 20 (6%)
Not Developed 55 (18%)
Missing Data 40 (13%)
TOTAL 269 (100%)

Type of road. The police accident report included informa-

tion on the type of road and number of lanes at the scene of the
accident. The following divisions were used, with the number of
lanes (1-4) recorded for each.

. Divided, limited-access rocad.

1
2. Divided, cross street.
3. One-way.

4

. Unpaved, any width.

This information was completed by the police for 96 (31%) of
the 309 driver fatalities. Table 1-23 summarizes this information.
Ninety-two reported crashes were on divided roads, Sixty-
four (67%) were on divided limited-access roads. Twenty-eight
(29%) were divided with cross street access.

0f the 92 driver crashes on divided roads, only 5 were on
roads with one lane in each direction. The remainder (83 or 90%)
were on two-~ to four-lane (in one direction) roadways.

Sixty (65% of the 92) driver fatality crashes occurred on
roads with three to four lanes in each direction. Only one acci-

dent occurred on a one-way street, and three were on unpaved roads.
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TABLE 1-23. NUMBER OF DRIVER FATALITIES FOR
TYPE OF ROAD AND NUMBER OF LANES

Number of Lanes in One Direction

Total
Type of Road Fatalities 1 2 3 4 MD*

Divided

Limited-Access 64 (67%) 3 15 28 15 3
Divided

Cross Street

Access 28 (29%) 2 8 9 8 1
One-Way 1 (1%) 1 - - - -
Unpaved 3 (3%) - -- -- -= 3
OVERALL 96 (100%) 6 23 37 23 7

*MD = Missing Data

The blood alcohol concentrations were determined for each
driver by the type of divided road. Thirty-five (55%) of the 64
driver fatalities which occurred on divided, limited-access roads
had BALs >0.10%. Twenty-three (36%) had not been drinking. Of
the 28 driver fatality crashes which occurred on cross street
access roads, 16 drivers (57%) had BALs > 0.10% and 9 (32%) had
not been drinking. Thus, BAL was proportionally the same for what
would generally be highway/freeway or city driving.

Straight versus curved roads. Two hundred and forty-four

(79%) of the driver fatalities were driving on straight roads. Of
this total, 128 (52%) had BALs 0.10% or higher, 99 (41%) had BALs
0.15% or higher. Eighty-eight (36%) had a negative BAL,

Forty-seven (15%) died on curved roads. Thirty-two of these
(68%) had BALs 0.10% or higher, and 29 (62%) had BALs 0.15% or
higher. Ten (21%) had not been drinking. Data were missing for
18 cases.

Weather and driver fatalities. Two hundred and fifty-eight

(83%) driver fatalities were involved in their fatal crash during
clear weather. Twenty-six (8%) of the accidents were during rainy
weather and 11 (4%) took place in snow or freezing rain. Data

were missing for 14 cases.
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Road surface. Two hundred and thirty-five (76%) driver

fatality crashes occurred on a dry road surface. Forty-eight (16%)

involved a wet road surface and 10 (3%) were snow covered. Data

were unknown for 16 cases.

Of the 48 crashes involving a wet road surface, 11 were head-

on and 23 were out-of-control crashes. The three crashes on snow-

covered roads were all head-on collisions.

Summary. For the majority of driver fatalities, the environ-

ment, on a single-factor basis, appeared to be ideal for driving.

Generally, the roads were straight, divided, two- to four-lanes,

the weather was clear, and the road surface was dry (see Table

TABLE 1-24. PERCENT OF DRIVER FATALITIES
BY ROAD CONDITION

Known Driver Fatalities
Environment on Single-Factor Basis

Divided road,

2-4 lanes: 90%
Straight roads: 79%
Clear weather: 83%
Dry road surface: 76%

Dynamic Factors Pertaining to the Crash. This sec-~

tion provides information on the following variables:

1_24) .
1.4.3.3
A,

1.
2-
3.
4-
5.
B.
1.
2.
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Accident interpretation of driver crashes.

Activity of the driver: passing, going straight ahead,
turning, slowing, starting, or stopping

Type of collision: rear-end, head-on, right-angle,
side-swipe, out-of-control, number of vehicles involved,
locality of occurrence, number of driver deaths

per crash

Drinking status of surviving and dead drivers
Speed of vehicle and type of road

Driving violations noted on the accident report

Accident interpretation for pedestrians.

Activity of the pedestrian: crossing at intersection,
crossing at non-intersection, not in road, standing
in road, other in road

Time of pedestrian accidents




Driver activity and BAL. Table 1-25 shows driver activity

and BAL for each activity. Two hundred and sixty-nine drivers or

89% of the known total were traveling straight ahead when they

crashed.
TABLE 1-25. DRIVER ACTIVITY AND BAL
Blood Alcohol Level
Total

Activity Number Negative > 0.10%
Going straight 269 87 (32%) 150 (56%)
Overtaking vehicle 11 3 (27%) 7 (64%)
Making right turn 4 1 (25%) 3 (75%)
Making left turn 9 6 (67%) 2 (22%)
Slowing, stopping,
or starting 8 4 (50%) 4 (50%)
Missing data 8 4 (50%) 4 (50%)
TOTAL 309 105 (34%) 170 (55%)

Description of collision type and BAL. The most common

collision type for drivers was the out-of-control accident (see

Table 1-26), which accounted for 37% of the known total. Alcohol
involvement at levels of 0.10% or higher was greatest for head-on
collisions (76%), although out-of-control and rear-end collisions

also had heavy drinking (63% and 61%, respectively).

TABLE 1-26. COLLISION TYPE AND BAL FOR DRIVER FATALITIES

BAL

Type Total Negative - 0.10%+
Rear-end 36 (12%) 12 (33%) 22 (61%)
Head-on 51 (17%) 6 (12%) 39 (76%)
Right angle 91 (29%) 45 (49%) 31 (34%)
Side-swipe 15 (5%) 9 (60%) 6 (40%)
Out-of-control 114 (37%) 31 (27%) 72 (63%)
Missing data 2 =--

TOTAL 309 (100%) 103 (34%) 170 (55%)
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Number of vehicles for each driver death. The number of

vehicles involved in a crash where a driver died is shown in Table
1-27. It should be noted that this table is presented on driver
deaths and on number of crashes. Two-vehicle accidents are the
only type where more than one driver died, Three-, four-, and

five-vehicle crashes each had one driver death per accident.

TABLE 1-27. NUMBER OF VEHICLES AND CRASHES
FOR EACH DRIVER DEATH

Number Number of Crashes Number of BAL
of 1 driver 2 driver Driver

Vehicles death deaths Fatalities  Negative 0.10%+
One 108 108 28 (26%) 70 (65%)
Two 159 7 173 60 (35%) 90 (52%)
Three 15 15 9 (60%) 6 (40%)
Four 7 7 3 (43%) 3 (43%)
Five 1 1 1 (100%) ©
TOTAL* 297 Crashes 304 driver

fatalities

*Missing data on 5 driver fatalities

Of the 173 drivers who died in two-vehicle crashes, 159
crashes resulted in one driver death. The remaining 14 drivers
died in 7 two-vehicle crashes. Thus, 304 drivers were killed in
297 crashes. Number of vehicles was missing on the accident
report for the remaining five driver deaths.

Table 1-28 shows the BALs of the 14 drivers who died in the

seven 2-vehicle multiple-death crashes.

Both drivers had negative BALs in one crash. Both were posi-
tive in three crashes; both drivers were below 0.10% in one crash,
and both drivers were between 0.10% and 0.15% in one crash. 1In
the three other crashes, the one driver was negative or very low
(0.01%), while the other crash-involved drivers were at BALs of
0.13%, 0.19%, and 0.24s%.

Inferences based on this small sample necessarily must be
guarded, but the trendis clear: drinking drivers are apparently
responsible for those crashes in which both drivers died but only

one had been impaired by alcohol.
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TABLE 1-28. BAL FOR DRIVERS IN SEVEN 2-VEHICLE
MULTI-DEATH CRASHES

BAL for BAL for

Driver 1 Driver 2
0.14% 0.12%
Negative Negative
Negative 0.13%
0.08% 0.04%
0.18% 0.26%
0.01% 0.24%
Negative 0.19%

BAL of surviving and dead drivers. The distribution of the

309 driver fatalities by blood alcohol concentration has been
given previously. These data are highly reliable since they are
derived from toxicological analyses performed at the morgue. They
are incomplete in that alcohol concentration is not available from
this source for surviving drivers in multiple-vehicle crashes.

An indication of alcohol involvement for both drivers in
two-vehicle crashes, however, can be obtained by combining the
morgue-derived data with that from the Official Accident Report
for the surviving drivers. Of the 159 two-vehicle crashes in
which one driver died, police data were available on the survi-
ving driver in 111 crashes. Table 1-29 shows the distribution of
these 111 crashes by alcohol concentration of the surviving and
dead drivers, categorized by a simple positive-negative indication
of BAL.

TABLE 1-29, BAL OF SURVIVING AND DEAD DRIVERS
INVOLVED IN TWO-VEHICLE CRASHES

Dead Drivers' BAL Total
Negative Positive Crashes

Surviving Drivers' BAL: Negative 29 59 88
Positive 8 15 23
TOTAL CRASHES 37 74 111

Both the surviving and dead drivers had negative BALs in 29
crashes; both were positive in 15 crashes. The surviving driver

was positive and the dead driver negative in 8 crashes, while the
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reverse was true in 59 crashes. This is an interesting result,
particularly with respect to the 67 crashes in which one driver
had been drinking and the other had not. One might adopt the a
priori assumption, conditioned on the occurrence of the crash -
situation described, that the proportion of non-drinking fatalities
would approximate that of the drinking fatalities. Yet, in this
sample, 88% of the dead drivers had been drinking in those crashes
in which only one driver had been drinking and died. The avail-
able data and the analysis to date, unfortunately, do not suggest
an explanation. We might speculate that one or a combination of
the following might hold:

1. The drivers who had negative BALs may have been
driving newer, safer vehicles, thus increasing
their crash survivability,

2. The drivers who had negative BALs may have been
wearing safety belts, thus increasing their crash
survivability.

3. The drivers who had negative BALs may have been
able to initiate last-minute maneuvers that minimized
their crash involvement without a corresponding
decrease in the crash severity for the drivers who
had positive BALSs.

4, The drivers who had positive BALs may have been in
a generally less hardy physical condition, thus
being less able to survive the trauma induced
during the crash.

5. The alcohol, per se, in the drivers who had posi-
tive BALs may have made subsequent emergency medical
procedures less effective.

6. There may be a rather gross under-reporting of the
alcohol involvement of the surviving drivers. The
under-reporting of alcohol involvement for dead
drivers is reported in Section 1.4.3.4, but to our
knowledge there have not been adequate studies on
this point for surviving drivers. Given the general
confusion surrounding severe crashes in urban areas
and the concern for injured persons, we would

strongly expect that under-reporting of alcohol
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involvement for surviving drivers would explain

at

least a part of the observed phenomenon. Sub-

sequent investigators may wish to examine this

point more fully along with the other possible

explanations that have been listed.

The data support the general notion that drinking drivers

tend to injure themselves more seriously than others. However,

the surviving driver had been drinking and the dead driver had not

in 8 of the
drivers, 48
the time of

responsible

67 crashes. Furthermore, of the 59 dead drinking
were definitely impaired (with BALs above 0.10%) at
the crash. The probability that these persons were
for the crash is high (Borkenstein,1964). If this is

true, then the 48 surviving drivers innocently suffered the eco-

nomic loss and pain concurrent with the crash.

Number

of vehicles and driver age. The data suggest a trend

when driver
crash. The
age 56 were
car crashes
percentages

crashes. C

age is compared to number of vehicles involved in the
very young drivers (ages 16-19 years) and those above
more apt than other age groups to be involved in two-
rather than single-vehicle crashes. Table 1-30 shows
of each driver age involved in one- and two-car

rashes involving three or more vehicles are not shown.

TABLE 1-30. FREQUENCY OF ONE- AND TWO-VEHICLE FATAL

Driver

ACCIDENTS BY DRIVER AGE

Age (Years) 1-Vehicle Accident 2-Vehicle Accident

16-19 26% 74%
20-25 38% 51%
26-35 28% 56%
36-45 39% 57%
46~55 47% 63%
56-65 31% 63%
66+ 30% 60%

Number

of vehicles and collision types. Data on number of

vehicles was combined with collision type (see Table 1-31). One

hundred and

right and 5

one of the 114 out-of-control crashes (60 to the

4 to the left) were single-vehicle crashes. From
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Table 1-26, 63% of the out-of-control driver fatalities had BALs
0.10% or higher. Eighty-three of the 173 two-vehicle Crashes were
right-angle. As noted previously, 14 drivers of these 173 were
killed in 7 two-vehicle crashes. Five of these crashes were head-
on, one was out-of-control, and one crash was a side-swipe follow-

ing a drag race.

TABLE 1-31. NUMBER OF VEHICLES AND TYPE OF
COLLISION FOR DRIVER FATALITIES

Number of Rear~- Head- Right- Side- Out-of-
Vehicles Total end on angle Swipe Control = MD*
One 108 0 5 1 0 101 1
Two 173 26 42 83 11 10 1
Three 15 0
Four 7 1 1 1 0
Five 1 1 0 0 0 0 0
Missing

Data 5 2 0 3 0 -0 0
TOTAL 309 36 51 91 15 114 2

*MD = Missing data

Type of collision and locality. Type of collision was com-

pared to the locality in which it took place.

Fifty-three percent of the 36 rear-end collisions took place
in shopping/business areas and only 8% were in open areas. Twenty-
eight percent of the 51 head-on collisions were in shopping areas
and another 29% were in open areas. Forty-eight percent of the
right-angle collisions were in business areas, and 19% in resi-
dential areas.

Twenty-seven percent of the 15 side-swipe accidents were in
residential areas, another 27% were in open areas, and 33% were in
shopping/business areas.

Out-of-control accidents (both to the right and left) were
under-represented in business areas (21%) and residential areas

(22%), and over-represented in open areas (33%).
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Speed at time of ‘accident.

Estimated speed was filled out on

the accident report filed by the police for 223 of the 309 drivers.
Table 1-32 shows speed and BAL of drivers at those recorded speeds.

TABLE 1-32, SPEED AT TIME OF DRIVER'S FATAL CRASH

BAL
Number of Percent of
MPH Drivers All Crashes Negative 0.10%+
0-20 31 143 18 (58%) 7 (23%)
20-40 73 33% 27 (37%) 35 (48%)
40-60 77 35% 19 (25%) 51 (66%)
60-80 30 14% 7 (23%) 20 (67%)
80-100+ 12 4% 0 (0%) 11 (92%)
TOTAL 223 100% 71 (32% 124 (56% of
of Total) Total)
| @mBlood Alcohol Level -
negative 924
90 -
80 o.10%+
L 7
A
70+ 67%

Figure 1.8.

PERCENT WITHIN EACH MPH CATEGORY

N

0 1K :
0-20 21-40 41-60 61-80 80+ MPH

MILES PER HOUR AT TIME OF CRASH

Driver speed and blood alcohol level at time of crash.
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The highest percentage of drivers (35%) were traveling between
40 and 60 MPH. This is not too surprising considering the fact
that 36 of those drivers were traveling on two- to four-lane roads.
Another 42 (18%) of all the driver fatalities were traveling at
speeds of 60 MPH or above.

There was a dependent relationship (at the 0.01 significance
level) between BAL and speed. As driver speed increased so did the
percentage of drivers with high (> 0.10%) BAL. Eleven (92%) of the
drivers traveling at speeds greater than 80 MPH had BAL > 0,10%.
Only seven (23%) of those traveling up to 20 MPH had hig; BALs.

Age also shows a dependent relationship to speed (signifi-
cance level less than 0.02)., (See Table 1-33.)

TABLE 1-33. NUMBER OF DRIVERS BY AGE VS. SPEED AT CRASH

16-25 26 Years
Speed Years or Older

Under 60 MPH 53 (68%) 120 (88%)

60 MPH
or QOver 25 (32%) 17 (12%)
TOTAL 78 (100%) 145 (100%)

Thirty-two percent of the drivers aged 16-25 were traveling
at speeds of 60 MPH or higher, whereas only 12% of the drivers over
25 years of age were traveling that fast. When the older drivers
are further subdivided, only three of the 73 drivers above age 45
were traveling at speeds greater than 60 MPH. Drivers above age
55 tended to drive at slower speeds. Forty-one drivers were above
age 55 and 29 (71%) were traveling under 40 MPH. Ten (24%) were
traveling 20 MPH or less.

Violations recorded at the accident scene. The police

accident report includes a section for recording any driving viola-
tions that occurred just prior to the crash. One hundred and
sixty-three driver fatalities (53%) had moving driving violations
recorded. There was a dependent relationship between such viola-

tions and BAL (significance level less than 0.02).
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Figure 1.9. Driver age and speed at time of crash.

0Of the 163 persons who had driving violations, 128 (79%) had
been drinking. One hundred and eleven (68%) had BALs > 0.10% and
of those, 90 (55%) had BALs > 0.15%. Of the 146 persons for whom
no violations were recorded, 52% had been drinking and 41% had a
BAL of 0.10% or higher. Below is a breakdown of the violation
categories on the accident report and the number and percentages of
drivers with each kind of violation by BAL.

"Speeding" and "Other Violations" (undefined) were the two
categories most often checked by the police accident investigator.
The violation categories which had the heaviest drinking involve-
ment also included "Speeding" (81%> 0.10% and 67% > 0.15%) and
"More Than 1 Violation" (79% > 0.10% and 71% > 0.15%).
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TABLE 1-34. VIOLATIONS RECORDED AT THE ACCIDENT SCENE

Blood Alcohol Level

Violation Number of ‘

Category Drivers (N=163) Negative 0.10%+ 0.15%+

Speeding 48 (16%) 5 (10%) 39 (81l%) 32 (67%)

Fail to yield

or stop .23 (7%) 9 (39%) 10 (43%) 7 (30%)

Drove left

of center 17 (6%) 2 (12%) 12 (71%) 9 (53%)

More than 1

violation:

non-specific 28 (9%) 4 (14%) 22 (79%) 20 (71%)

Other ' ‘

violations = 47 (15%) 15 (32%) 28 (60%) 22 (47%)

Drivers with

violations . 163 (53% of 35 (22%) 111 (68%) 90 (55%)
v 309)

Drivers with

no violations 146 (47% of 70 (48%) 59 (41%) 44 (30%)

309)
TOTAL 309

Pedestrian activity and BAL. The accident report describes

pedestrian activity in eight ways:

1.

0 ~J O Ul s W N
« . . .

Crossing or entering road at an intersection
Crossing or entering road at a non-intersection
Walking in road with traffic

Walking in road against traffic

Standing in road

Working on, or pushing vehicle

Other, in road

Not in road

Table 1-35 shows the number and percentage of pedestrians

within each category. Those categories with low frequency have

been combined with "other, in road."
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TABLE 1-35., PEDESTRIAN ACTIVITY AND BAL
Blood Alcohol Level

Number of ,
Activity Pedestrians _Negative 0.10%+

Crossing at a a b b
non-intersection 64 (38%) 16 (25%)° 36 (56%)

Crossing at an

intersection 54 (32%) 32 (59%) 15 (28%)
Not in road 19 (11%) 7 (37%) 8 (42%)
Standing in road 14 (9%) 5 (36%) 6 (43%)
Other, in road 16 (10%) 1 (68)P 6 (3887
TOTAL 167 (100%)% 61 (37%)2 71 (43%)2

8percent of all (167) pedestrians

bPercent of pedestrians within activity category

Table 1-35 shows that the largest percentage of pedestrians
were not crossing at a properly designated intersection. Inter-
section crossings were the next most common activity. |

BAL appeared in reverse order for these two activities.,
Twenty-five percent of those crossing at a non-intersection had a
negative BAL and 56% had a BAL of 0.10% or higher. Conversely,
59% of those crossing at an intersection had a negative BAL, and
28% had a BAL of 0.10% or higher. These data suggest that drink-
ing pedestrians are more likely to be darting out in front of
moving vehicles in places where drivers would not be expecting
them, while sober pedestrians are more often killed at inter-
sections. Figure 1.10 shows the BAL of pedestrians crossing at
these two types of areas.

Activity and time. Fifty-four pedestrians died while cross-

ing streets at the intersection. Twenty-eight (52%) of those
accidents occurred in the daytime between 6 a.m. and 6 p.m. Only
19 (30%) of the 64 who were not crossing at intersections were
killed during the daytime. Forty~five (70%) of the 64 were
killed between 6 p.m. and 6 a.m.
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Figure 1.10. Pedestrian activity and blood alcohol level.

Summary of crash information. Most drivers were going

straight ahead at the time of their crash. Thirty-seven percent
of the crashes were out-of-control crashes; this was the most
common collision type. However, head-on collisions had the heavi-
est drinking involvement, with 76% of such drivers having a BAL
greater than 0.10%.

0f the 297 crashes where number of vehicles involved was
known, all but seven were single-driver death crashes. These seven
crashes each involved two vehicles and resulted in two driver
deaths per crash. Except for three of these crashes, the BALs of
the 14 drivers were similar--that is, both were low or both were
high.

The data also suggest that drinking drivers tend to injure
themselves more seriousiy than others when alcohol involvement of
dead and surviving drivers is compared. Eliminating those crashes
where the dead and surviving drivers were either both not drink-

ing or both drinking, we find that in 59 of the remaining 67
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crashes the dead driver had been drinking while the surviving
driver was noted by the police as not having been drinking.

The highest percentage (35%) of drivers were traveling between
40-60 MPH at the time of their crash. High speeds were associated
with young drivers and with high BAL., Of crashes where the driver
who died was traveling 80 MPH and above, 92% had BALs of 0.10% or
higher.

Slightly more than half of the driver fatalities were noted
by the accident investigator as committing a violation immediately
prior to their accident. Seventy-eight percent of these drivers
had been drinking compared to 52% of the drivers who were not
noted as committing a violation. The most common violation noted
was speeding.

An analysis of pedestrian activity showed that 38% of the
pedestrians were crossing at non-intersections as compared to 32%
who were crossing at an intersection. More than half (56%) of
those crossing at non-intersections had BALs 0.10% or higher, and
70% of this group were killed between 6 p.m. and 6 a.m, On the
other hand, only 28% of the pedestrians crossing at an inter-
section had BALs 0.10% or higher, and 52% of these pedestrians

were killed between 6 a.m. and 6 p.m.

1.4.3.4 Other Descriptors. Other accident report information

concerning driver fatalities included the following:

1. Physical condition of the driver

2, Police estimation of drinking andvactual BAL

3. Vehicle condition

4, The driver's license status: valid license,
expired, revoked or suspended, or no driving
record

5. Number of passengers in vehicle of driver fatality

6. Vehicle ownership

Physical condition of driver. Two hundred and twenty-six

(73%) accident reports had some notation on the physical condition
of the driver who died. Ninety-seven (43%) were reported to be in
normal condition. Of these, 32% had negative BALs, 11% had BALs
between 0.01%-0.09%, and 57% had BALs 0.10% or higher.
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Three drivers were checked as asleep, one of them had a BAL
between 0.05%-0.,09%, two persons had BALs between 0,15%-0.24%.

Three drivers were noted as ill; two had negative BALs and
one driver had a BAL between 0.01%-0.04%.

Ten drivers were marked "other impairment". Four o6f these
had a negative BAL and the remaining six had levels above 0.05%.

The remaining 113 drivers for whom a notation was made were
checked as "unknown".

Police estimation of drinking. The police accident report

includes a section on the estimated extent of the driver or pedes-
trian's drinking involvement prior to the accident.

A total of 219 driver fatality accident reports contained
this estimated drinking information. Table 1-36 shows the police

estimation of drinking compared to the actual tested BAL.

TABLE 1-36. ESTIMATED DRINKING INVOLVEMENT AND ACTUAL
BAL FOR DRIVER FATALITIES (N = 309)

Actual Blood Alcohol Level

Police

Estimates Total Negative Positive
Had been

drinking 40 6 (15%) 34 (85%)
Had not been '
drinking 72 38 (53%) 34 (47%)
Not known

if drinking 107 33 (31%) 74 (69%)
Missing

data 90 | 28 (31%) 62 (69%)

Of the reports marked "had been drinking" the police were
incorrect in only 15% of the cases. The discrepancy was greater
for those checked "had not been drinking." The police were
incorrect in 47% of those cases. 1In addition, 35% of those
drivers had been drinking to levels of 0.10% or greater and 8%
were above 0.25%. Where the police checked "not known if drink-
ing," 69% actually were drinking, 63% had BALs > 0.10% and 13%

were above 0.25%,
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Police reports were morc accurate concerning drinking
involvement of pedestrians. Seventy-seven pedestrian accident

reports gave drinking information, shown on Table 1-37,

TABLE 1-37. ESTIMATED DRINKING INVOLVEMENT AND ACTUAL
BAL FOR PEDESTRIAN FATALITIES (N = 167)

Actual Blood Alcohol Level

Police

Estimates Total Negative Positive
Had been

drinking 17 0 (0%) 17 (100%)
Had not been

drinking 41 31 (76%) 10 (24%)
Not known '

if drinking 19 9 (47%) 10 (53%)
Missing data 90 28 (31%) 62 (69%)

0f those checked as "had been drinking”, the police were
entirely correct. Of those marked "had not been drinking," they

were wrong in 24% of the cases. However, only two (5%) of those

had BALs 0.10% or above. Those two, in fact, had BALs above 0.25%.

Fifty-three percent of the cases in the "not known if drinking"
category actually had been -drinking and 42% had BALs 0.10% or
above,

These examples are in no sense an indictment of police
investigation practices, for there are several obvious events
that could have prevented a correct assessment by investigating
units:

1. The seriously injured or dead persons may have

been removed from the crash scene to a hospital
by the time the police arrived.

2. The injured may have been unconscious when the

police arrived.

3. The police have a first duty to care for the

injured rather than try to assess the details of

alcohol involvement,

Other crash-related duties also divert attention from this detail.
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Nonetheless, one obvious and vital conclusion must be drawn
from these results: Operating and research personnel will be
grossly misled if they attempt to deduce the extent of alcohol
involvement from existing accident data that is not supplemented
by chemical test data. Whether this conclusion extends to less
serious personal injury and property damage crashes cannot be
determined from the data in this study.

Vehicle condition. Two hundred and forty-seven (80%) acci-

dent reports gave information about vehicle condition. No defect
was noted for 134 (54%) vehicles. Vehicle condition was checked
as not known by the police for 110 (45%) cases. One head-on crash
vehicle had a defect in the moving systems (brakes, steering, or
tires), while two other vehicles had other defects not described.

License status and restrictions. A total of 237‘(77%) drivers

had valid licenses at the time of the fatal accident; 29 were
chauffeur's licenses. Twenty-three (7%) fatalities were driving
on expired licenses (5 on chauffeur's licenses) while another 12
(4%) were driving with revoked or suspended licenses (one was a

chauffeur's license). Table 1-38 gives license status and BAL.

TABLE 1-38. LICENSE STATUS AT TIME OF ACCIDENT AND BAL
FOR DRIVER FATALITIES

BAL

Percent of Negative
License Status Number Total (N=309) to 0.09% 0.10%+

Valid 237 77% 106 131
Expired 23 7% 13 10
Expiration

date missing 3 <1% 0 3
Revoked/Suspended 12 4% 6 6
No Michigan License

or has violations

in Michigan 2 <1% 1 1
No driving

- record 32 10% 13 19
TOTAL 309 100¢% 139 170

Table 1-38 shows that the 12 drivers who had revoked or

suspended licenses at the time of their crash were equally divided
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between the low and high BAL groups. The same was true of the two
persons who had no driver's license but had a driving record due

to previous driving violations. No driving record was found for
10% of the driver fatalities. More than half of these drivers were
in the high BAL group.

Number of passengers in vehicle of driver fatality. Two

hundred and thirty drivers (74%) were alone in their cars at the
time of the fatal crash. One hundred and twenty~two (53%) had
BALs > 0.10%, and 85 (37%) had not been drinking. Table 1-39
shows the number of drivers driving alone or with front or rear
seat passengers. These are not exclusive as some drivers had

passengers in both the front and rear.

TABLE 1-39. DRIVER FATALITIES: ALONE OR WITH PASSENGERS

Total Not Drinking Drinking

Persons in Car Number (Neg.) (>0.01%)
Driver Alone 230 85 (37%) 145 (63%)
Driver with

Front Seat

Passengers 74 16 (22%) 58 (78%)
Driver with

Rear Seat

Passengers 26 5 (19%) 21 (81l%)

Driver fatalities who were alone at the time of their crash
had a higher percentage of negative BALs than drivers with either
front or rear seat passengers (37% compared to 22% and 19%).

Of the 74 drivers with front seat passengers, 44 drivers were
16-25 years of age. Thus, 40% of the drivers 16-25 years old had
front seat passengers (44/110), compared to 15% of the drivers
26 years or older (30/199).

Vehicle ownership and age for driver fatalities. Sixty-nine

percent (213) of the driver fatalities were driving their own cars
at the time of their crash. Ten percent (32) were driving a car
other than the family car, while 8% (25) had the family car. Of
these last 25 persons, 19 were between the ages of 16-25 years
(76% of 25). The remainder of the drivers had business cars (6%
or 18) or ownership information was missing on the accident
report.
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In addition to the young persons driving family cars mentioned
above, other age/vehicle owner relationships were as expected, with
middle-aged persons primarily driving their own or business cars
and 66% of the persons driving someone else's car being under the
age of 25.

Summary. According to the accident report, the majority of
drivers were apparently in "normal" physical condition at the time
of the crash. Vehicle condition was marked "no defect" for 54%,
while that information was marked "unknown" for another 45% of
the vehicles. Seventy-seven percent of the drivers had valid
licenses at the time of the fatal accident, 11% had either expired,
revoked, or suspended licenses, and 10% had no driving récord.
Those drivers who did not have valid licenses were about equally
divided between high and low BAL groups (36 and 33 exclusive of
missing expiration data records). Sixty-nine percent of the
driver fatalities owned their own car, although 66% of the drivers
who crashed in another person's vehicle were under 25 years of age.
Drivers under 25 years of age more often had front seat passengers
than older drivers, and a greater percentage of driver fatalities
who were alone in their car had negative BALs than did driver

fatalities with passengers.

1l.4.4 DRIVER AND CRIMINAL RECORD INFORMATION FOR FATALITIES
AND A SAMPLE OF PERSONS CONVICTED OF DUIL

1.4.4.1 Driving Violations, Accidents, and BAL., Notable

differences appeared when comparisons were made between the
driver fatalities' BALs and their number of previous driving
violations and accidents. For these variables (number of driving
violations and number of accidents) the frequency count was
limited to six and one-half years of driver record length; also
it was confined to driver fatalities who had driving records. For
these analyses it was found that the number of driving violations
was significantly associated with BAL, whereas the number of
accidents was not significantly associated with BAL. Table 1-40
presents the observed and "expected"  (based on the marginal
distributions) frequencies for the number of driving violations
compared to BAL for the 276 drivers for whom driving records were

available.
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TABLE 1-40. PREVIOUS DRIVING VIOLATIONS AND BAL
FOR 276 DRIVER FATALITIES

Observed Frequency Expected Frequency
Number of BAL BAL BAL BAL
Violations Neg.-0.09% 0.10%+ Neg.-0.09% 0.10%+
0 42 28 31 39
1 23 19 19 23
2 12 19 14 17
3 11 15 12 14
4+ 36 71 48 59

Driving violations were found to be significantly associated
with BAL (significance level = 0.006). The specific cells with
under-representation and over-representation can be readily seen.
There were too few drivers with zero violations and BAL of 0.10%
or higher--28 were observed compared to an expected 39 drivers.
The other cells contributing importantly to the Chi square statis-
tic are those with four or more violations. Seventy-one drivers
had four‘or more violations and BAL of 0.10% or higher compared to
an expected 59 drivers.

The same relationship was not apparent when the number of
previous accidents was compared to BAL. The number of accidents
prior to the fatal crash was not significantly associated with
BAL at death (significance level = 0.45). Table 1-41 presents the
frequency of accidents for driver fatalities who had driving
records for the six-and-one-half-year period as shown by BAL less
than, and greater than, 0.10%.

TABLE 1-41, ACCIDENTS AND BAL FOR 276 DRIVER FATALITIES

BAL
Number of
Accidents Total Neg.-0.09% 0.10%+
0 177 (64%) 83 94
1+ 99 (36%) 41 58
TOTAL 276 (100%) 124 152
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Perhaps this lack of a significant relationship between pre-
vious accidents and BAL can be explained by the fact that driving
violations generally are an overt act of law-breaking as contrasted
to accident involvement. Accidents for which a person was not
responsible would be noted on the driving record and it may be this
fact which has affected the relationship of accidents and BAL at
death.

1.4.4.2 Reckless Driving Convictions. Of the driver fatali-

ties who had driving records, 28 had convictions for reckless
driving during the six and one-half years analyzed (see Table
1-42). All but five died with BALs greater than 0.10%; and 18 of
these 28 had BALs greater than 0.15%.

TABLE 1-42. RECKLESS DRIVING CONVICTIONS
AND BAL FOR 276 DRIVERS

BAL
Reckless Driving
Convictions Total Neg. 0.01-0.09% 0.,10-0.14% 0.15%+
None . 248 87 32 25 104
One or more » 28 5 0 5 18

All the drivers with two or more reckless driving convictions
(five persons) had BALs 0.10% or higher.

Although the number of persons with this type of conviction
is small, one might speculate that there is a group of reckless
drivers who perhaps in the past have not combined alcchol with
their reckless driving, and there are other drivers for whom
alcohol either causes or exacerbates their reckless driving.

Another possible explanation is that the reckless driving
convictions for the 23 persons with high BALs were reduced from
a DUIL charge. This practice, known particularly to occur prior
to widespread use of the Breathalyzer, would have masked prior

indication of problem drinking.

1.4.4.3 DUIL Convictions and BAL. DUIL or Impaired Driving

convictions were also compared with BAL for all driver fatalities
who had a driver's license or who had no license but did have a

record of moving violations.
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The following hypothesis was made: There is a significant
relationship between high BAL and one or more convictions for
DUIL or Impaired Driving. Table 1-43 shows the frequency of DUIL

convictions compared to BAL.

TABLE 1-43. DUIL CONVICTIONS AND BAL

BAL
Number of
DUIL Convictions  Total Neg.-0.09% 0.10%+
No DUIL Convictions 264 123 141
One or More DUIL
Convictions 12 1 11
TOTAL 276 124 152

Results of the Chi square test indicate that there was a
significant relationship between DUIL convictions and BAL at
death (significance level = 0.02). One or more DUIL convictions
were under-represented at the negative-to-0.09% level (expected
frequency = 5.4) and over-represented at the 0.10% or higher level
(expected frequency = 6.6).

In addition, all the DUIL offenders were male (none among the
27 females) between 25 and 55 years of age. Race had little effect
(5% of 221 whites and 4% of 55 blacks had a DUIL) although there
were differences in marital status: 4% of the married drivers had
a DUIL, as did 3% of the single drivers, but 19% of the divorced
drivers had a DUIL offense.

1.4.4.4 Criminal Convictions and BAL. The fact that a

fatality had criminal convictions was significantly associated
with BAL. Eighty-three persons or 13% of the fatality population
had criminal records (this figure does not include persons with
criminal records where the sole entry was fingerprinting for a

job application). Initially, two tables were run using the Chi
square test. The first table compared persons with 0, 1, 2, 3,
and 4 or more violations with BAL. However, in all cases, persons
with 1 through 4 or more violations were over-represented in the
BAL cells pertaining to the 0.10% or higher levels (level ofv
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significance = 0.0001). Therefore, the violations were combined
and tested using the two divisions of either not having a criminal
conviction or having any number of criminal convictions (see

Table 1-44). ’

TABLE 1-44., CRIMINAL CONVICTIONS AND BAL (N = 616)

BAL
Conviction Status Total Neq. 0.01-0.09% 0.10%+
No criminal
convictions 533 (87%) 220 95 - 218
Had criminal
convictions 83 (13%) 13 9 61

Again, the relationship between criminal convictions and BAL was
extremely strong (significance level = 0.0001). Persons with
criminal convictions were very heavily over-represented in the BAL
cell for 0.10% and higher levels, slightly under-represented in
the 0.01%-0.09% BAL cell, and heavily under-represented in the
negative BAL cell. The converse was true for persons with no
criminal convictions, although over-representation and under-
representation were not as pronounced as they were for the other

group.

1.4.4.5 Non-Driving Drunkenness Convictions. Non-driving

drunkenness offenses were relatively rare occurrences for the
group of fatalities. These offenses include such things as Drunk
and Disorderly, or Drunk in a Public Place, and are found on the
criminal record. Such offenses are not deleted from the criminal
record after a number of years as are driving offenses, therefore
their frequency was computed for a time period which included the
total criminal record length, rather than the six-and-one-half-
year period used for driving record analyses. Table 1-45 shows
the frequency of such offenses for the total population of 616
persons.

Only 29 persons had been convicted of such offenses. Thirteen
were drivers, 1l were pedestrians, and the remainder were passengers.
All but seven persons had BALs greater than 0.10%, including a

female with 70 such offenses.
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TABLE 1-45, NON-DRIVING DRUNKENNESS CONVICTIONS AND BAL

BAL
Number of
Offenses Total Neg. 0.01-0.09% 0.10%+
0 587 229 101 257
1 16 2 3 11
2 9 2 0 7
3-12 3 0 0
70 1 0 0
TOTAL 616 233 104 279

A Chi square test was run to see if there was a significant
relationship between BAL and the fact that one either had or did
not have such a conviction. For this statistical test, data were
combined as shown in Table 1-46. The relationship between non-
driving drunkenness offenses and BAL was found to be very strong
(significant to the 0.002 level) with the greatest contribution to
the Chi square statistic coming from the over-representation of
persons having a conviction and a BAL greater than 0.10%. The
second largest contributor to the Chi square statistic was the
under~representation in the number of persons with convictions in
the negative BAL cell.

TABLE 1~46. NUMBER OF NON-DRIVING DRUNKENNESS
CONVICTIONS AND BAL

BAL
Conviction Status Total Neg. 0.01-0.09% 0.10%+

No Conviction 587 229 101 257
Had Conviction 29 4 3 22

As with persons who had DUIL convictions, the divorced group
was over-represented. From 2% to 5% of the other marital status
groups had drunkenness convictions compared to 20% of the divorced
persons (7 out of 35). These persons differed from the DUIL
offenders in that there were 2 females (1% of 146 females) includ-

ing the woman with 70 such offenses.
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In summary: non-driving drunkenness offenses were reported
for 29 persons in the fatality population. Although somewhat
rare events, their appearance was nonetheless significantly asso-
ciated with high BAL at death.

1.4.4.6 Sample of Persons Convicted for Driving Under the

Influence of Liquor Compared to the Fatality Sample. A random

sample of persons convicted for Driving Under the Influence of
Liquor (DUIL) or Driving While Impaired (DWI) was collected in
order to make comparisons with the Wayne County fatalities and the
Hurley Hospital Alcoholics.

Sampling methodology. The sample was drawn from Detroit

Recorder's Court.  This court handles persons who have committed
either misdemeanors or felonies in the City of Detroit. Detroit
is the major urban area of Wayne County; also it supplied one half
of the Wayne County fatalities. The sample was drawn from the
court log book of persons arrested for Drunk Motor Law (DML) which
includes both DUIL and Impaired Driving offenses. The dates
selected for the sampling were the same as those used in the
collection of the Wayne County fatalities: July 1967 through

June 1969. A table of random numbers was used to select 4 dates
for each of the 24 months of the sampling period. After the
selection of dates had been carried out by this procedure, the
court log book was opened for the date in question and the names
of the first, third, and fifth DML arrestees were selected for the
sample. If there were not five such DML offenders for that day,
only the first and third persons were selected, and similarly,

if there were less than three, only the first was taken. After
the name and court filing number of each arrestee had been drawn,
the individual file was pulled and the driver's license number was
recorded. Using this number, the Department of State Driver
Record was requested in order to compare the driving histories of
these offenders with those of the driver fatalities and the
alcoholic drivers. Information adequate for a driver record
request was obtained for 229 persons. However, when the driver
records were returned we found that 26% of the sample had no con-
victions listed for either DUIL or Impaired Driving for the six-

and-one-half-year period selected for the analysis. 1Insofar as
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could be determined from a brief review of the individual records,
most of this subgroup of 60 persons, or 26% of the sample, had the
DML offense for which they were arrested reduced to a lesser charge
after their court appearance. Thus, the group selected for the
final analysis consisted of the 169 persons who were actually
convicted of either DUIL or DWI. The driver record period used in
the analysis was from Jahuary 1963 through June 1969. This six-
and~one-half-year period begins and ends two years later than the
driving analysis period for the comparison populations. This was
necessary since the DUIL sample was collected later than the other
samples. Except for serious offenses, the Department of State
deletes offenses on individual records after a certain number of
years. Therefore, to compare a full six and one-half years of
driving exposure it was necessary to select this later period for
the DUIL sample.

A second important point is that although the DUIL sample
was collected because of conviction for DUIL or Driving While
Impaired during the sampling period, this conviction was not
counted in the analysis of the driving record. Thus, the table
on drunk driving shows that 149 persons had zero drunk-driving
offenses: this means that 149 persons had zero drunk-driving
offenses, other than that offense which brought them into the
study. This procedure was also followed for the Wayne County
fatalities. The accident in which they died was not counted in
the number of accidents which appeared on their driving record.

It was most reasonable to compare the sample of persons con-
victed of DUIL or Impaired Driving (hereafter called theDUIL sample)
with the driver fatalities whose accidents occurred within the
Detroit City limits (this constitutes approximately half of all
fatal crashes occurring in Wayne County). The Detroit fatalities
were further sub-divided into two groups; those with a BAL less
than 0.15% and those with a BAL of 0.15% or higher. This latter
group of fatalities is especially important since of the DUIL
sample, all who submitted to the breathalyzer test showed a BAL of
0.15% or higher, excluding the 32% of the sample who refused this
test and whose BAL was therefore unknown. The group of fatalities
with BALs 0.15% or higher is also important because one could
postulate that this is the subgroup of fatalities who would show
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the greatest similarity to a sample of problem-drinking drivers.
Even though it is clearly evident that alcohol is implicated in a
large number of fatal crashes, it would be erroneous to assume that
all crashes were related to alcohol or that all driver fatalities
would show similarities to the DUIL sample. |

Table 1~47 shows descriptors which are comparable between the
two samples, the persons convicted of DUIL/DWI and the subgroup of

Wayne County fatalities who crashed in Detroit.

TABLE 1-47. DESCRIPTORS OF DUIL SAMPLE AND
DETROIT FATALITY SAMPLE ’

Detroit Fatalities
(1/2 of Wayne County
Fatalities)

Descriptors DUIL Sample

Driver with Driving Record Driver with Driving
Record

Sample

Sample Size 169 persons 134 persons

Occurrence Arrested and convicted Died in auto crash
for DUIL or DWI )
Site Detroit, Wayne County, Detroit, Wayne County,
Michigan Michigan
Time Arrested between July Crashed between July

Period of
Driver Record

1967~-June 1969
January 1963-June 1969

1967-July 1969
January 1961-June 1967

Analysis
BAL Breathalyzer reading 0,15% Group I "High" BAL=
or higher or refused 0.15% or higher
Breathalyzer (32%) Group II "Low" BAL=
Neg.-0.14%
Results. All groups were predominantly male. Only 2% of the

DUIL sample were female (4); 8% of the Detroit high-BAL fatalities

(5), and 9% of the Detroit low-BAL fatalities (6) were female,

Other information on these groups is best presented showing

means.

Tables 1-48 through 1-51 give means for age and certain

important driving history variables followed by a brief description

of each.
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TABLE 1-48. MEAN AGE OF DETROIT FATALITIES AND DUIL SAMPLE

Number of
Sample Mean Age Persons
Detroit Low BAL 43 years 70
Detroit High BAL 36 years 64
DUIL Sample 44 years 169

Detroit fatalities with high BALs were somewhat younger than

their DUIL counterparts, with mean ages of 36 years compared to

44 years, respectively.

TABLE 1-49, MEAN NUMBER OF DRIVING VIOLATION CONVICTIONS
FOR DETROIT FATALITIES AND DUIL SAMPLE

Mean Number of Driving Number of
Sample Violation Convictions Persons
Detroit Low BAL 3.73 70
Detroit High BAL 5.35 64
DUIL Sample 5.47 169

Detroit fatalities with high BALs had a mean number of
driving violation convictions very similar to that of the DUIL
sample. Both groups had a higher mean than the fatalities with
low BALs., The mean of 5.47 for the DUIL group does not include
the conviction for which they were sampled. If it were counted,

this mean would be 6.48.

TABLE 1-50. MEAN NUMBER OF ACCIDENTS FOR DETROIT
FATALITIES AND DUIL SAMPLE

Mean Number Number of
Sample of Accidents Persons
Detroit Low BAL 0.51*%* 70
Detroit High BAL 0.43% 64
DUIL Sample 1.12 169

*Mean does not include fatal crash
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A larger percentage of drivers under 25 years of age are in
the Detroit low-BAL group (23%) than in the Detroit high-BAL group
(16%). The general association between young drivers and a high
number of crashes may partially explain the slightly higher acci-
dent mean for the low-BAL group.

Although mean number of accidents for the DUIL sample is
cnnsiderably higher than for either of the Detroit groups, it
should be noted that if the fatal crash had been counted in the
means, they would increase to 1.51 and 1.43 for the two Detroit
groups; these figures are just slightly higher than for the DUIL
sample.

The high mean number of accidents for the DUIL group lends
further credence to the assertion that accidents and problem-

drinking drivers are strongly associated.

TABLE 1-51. MEAN NUMBER OF SPECIFIC CONVICTIONS FOR
DETROIT FATALITIES AND DUIIL SAMPLE

Sample Mean Number of Specific Conviction Types
DUIL/DWI Speeding  Reckless Driving

Detroit Low BAL 0.03 3.73 0.10

Detroit High BAL 0.13 5.33 0,19

DUIL Sample 0.15% 1.28 0.15

*Mean DUIL/DWI does not include the DUIL offense for which the
sample was chosen. It, of course, would increase to 1.15 if
it were counted.

Several important facts emerge from this table. First, a
high number of DUIL/DWI offenses are associated with both the
heavy-drinking fatalities and the DUIL group, but not with those
fatalities with negative to 0.14% BALs. This finding lends addi-
tional support to the assumption that the DUIL offenders and
heavy-drinking fatalities may, in fact, be the same or similar sub-
sets of the driving population and that countermeasures directed
toward DUIL offenders may reach persons likely to drink, drive,

and then die in crashes.
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The second important fact is that although the speeding con-
viction mean is lowest for the DUIL sample, this may be because
these persons speed to such an extent that they are convicted of
more serious offenses such as reckless driving.

Summary of driver and criminal record information. Ninety

percent of the driver fatalities had a Michigan Department of State
driving record. At the time of the crash, 77% had a valid license,
7% had an expired license, and 4% were driving on revoked or sus-
pended licenses. Fifty percent of the latter group had BAL 0.10%
or higher.

Convictions and accidents listed on the driver and criminal
records of driver fatalities were compared to BAL at death. The
number of driving violations in six and one-half years was signi-
ficantly associated with BAL. Persons with no violations were
under-represented in the 0.10% or greater BAL group, while drivers
with 4 or more violations were over-represented at these blood
alcohol levels.

The number of accidents previous to the fatal crash did not
show a dependent relationship to BAL at death. A satisfactory
explanation of this observation has not been found within this
data set. We suggest, however, that it may be related to the fact
that crashes are inherently rare events; for example, two-~thirds
of the sample had no prior crashes recorded on their driving record.
The frequently observed under-reporting of crashes would also mask
the detection of a dependent relationship between high BAL and pre-
vious crashes.

Twenty-eight driver fatalities had reckless driving convictions
over a six-and-one-half year period, and all but 5 died with BAL
> 0.10% and 18 had BAL 0.15% and above. v

There is a dependent relationship between prior DUIL convic-
tions and BAL. Eleven of the 12 persons with such convictions had
BAL 0.10% or higher. Nineteen percent of the divorced drivers had
a DUIL offense as compared to 4% of the married and 3% of the single
drivers. In addition, all 12 were males between 25 and 55 years of
age.

Criminal convictions were also significantly associated with
BAL. Thirteen percent of the fatalities had criminal convictions:
61 of the 83 had BAL 0.10% or higher.
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Twenty-nine fatalities had convictions for non-driving drunk
offenses, such as drunk and disorderly or drunk in a public place.
All but seven had BAL 0.10% or higher. bThe divorced faﬁalities
Were again over-represented. Twenty percent of the divorced group
had non-driving drunk convictions, compared to 2%-5% of other
marital status groups.

A random samplevof 169 persons convicted of a DUIL or DWI
offense (Driving Under the Influence of Liquor or Driving While
Impaired) was collected from the City of Detroit court records.
They were compared to the 134 Detroit driver fatalities split into
two groups; those with BAL less than and greater than‘0.15%. This
blood alcohol level was chosen since all persons in the bUIL sample
who took the breathalyzer test registered at or above'that level.

High BAL (0.15%+) fatalities were somewhat younger than the
DUIL sample; their respective mean ages were 36 and 44 years. High
BAL fatalities were similar to the DUIL sample in the mean number
of prior driving violation convictions (5.3 and 5.4) while low BAL
fatalities had a mean number of 3.7 convictions.

The DUIL sample had a higher mean number of prior accidents
than either group of fatalities. Their mean for six and one-half
years was 1,12 compared to 0.51 for low BAL fatalities and 0.43 for
high BAL fatalities.

High BAL fatalities and the DUIL sample had a similar mean
number of prior DUIL/DWI convictions. Their means were 0.13 and
0.15 compared to 0.03 for the low BAL fatalities. The high BAL
fatalities and the DUIL sample were similar on reckless driving
convictions with 0.19 and 0.15, compared to 0.10 for low BAL fatal-
ities. The DUIL sample had the lowest mean number of speeding
convictions with 1.2, while the high BAL fatalities had the highest
mean number with 5.3. It can be theorized that persons in the
DUIL sample speeded to such an extent that they were convicted of

more serious offenses such as reckless driving.
1.4.5 CASE RECORD FINDINGS

1.4.5.1 Methodology. v
Number of| traffic fatality names searched. Five hundred and

two names were searched at those social, court, and medical agencies

where permission to do a record check was obtained. This does not
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include all traffic fatalities in the study but it does include

all those fatalities who expired between July 1967, the start of
the study, and March 1969. The elimination of the final 114 per-
sons who became a part of the fatality study after March 1969 was
done because time constraints did not permit their inclusion before
the case search had to be completed. The only exception to the
searching of 502 names was the Department of Social Services where
only 177 names were used.

Number of records found. Ninety-four records were found on

72 fatalities or members of their immediate family. The break-
down on number of records by agency is as follows: Department of
Social Services, 28; Recorder's Court, 16; Circuit Court, 20;
Family Service, 14; Catholic Social Services, 2; Greater Detroit
Council on Alcoholics, 6; Mayor's Rehabilitation, 2; Mercywood,

1; Ypsilanti State Hospital, 4; Towne Hospital, 1. No records were
found at Brighton Hospital, North Woodward Hospital, and the
Salvation Army. In the latter case, this may have been partly due
to the very limited information which was kept on file for the
persons served. A description of each agency can be found in

Appendix F.

1.4.5.2 Analytic Procedure. When the case records were

reviewed at the various agencies, very extensive notes were taken,
including all information which might be potentially pertinent.
However, because the information came from such diverse sources
(hospitals, probation departments, alcoholism clinics, and coun-
seling agencies) the data found on each of the different types of
records were rareiy comparable. Therefore, much information which
was potentially relevant to understanding more about aspects of

the individual's life which might affect drinking behavior had to
be excluded from any quantitative analysis. This included such
things as educational background, family life situation, including
evidence of a number of divorces or loss of a parent while a minor,
and many other types of data which might have been relevant had
they been available on a larger number of cases. As it was, social
service records often emphasized financial status, the counseling
agencies concentrated on family background, and the probation

departments on past criminal behavior. Where individuals were
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seen at several agencies, they often presented many different faces
to the various interviewers: If they were applying for foster care,
they seemed to have ideal family life situations; a second agency
record might reveal severe marital problems, and a third would be

a review of criminal behavior. Not only was there a problem in
analysis due to differences in revealed character and omission of
pertinent information, but records also covered a multitude of

time periods in an individual's life. Examples are the criminal
record of a fatality which covered his activities both as a boy,
and 40 years later in life; and family counseling records for an
immature teen-age couple compared to old age assistance records for
the same couple.

Because of these difficulties, records were analyzed primarily
to answer two major questions: Is there evidence of alcoholism or
problem drinking in the record and, if so, what area of life was
it noted to affect? To do this, an alcoholism score was given:

"1": a positive diagnosis of alcoholism. This score

was used where the report writer stated that the ‘

individual was an alcoholic and he had clearly lost

control of his drinking.

"2". evidence of problem drinking which affected a

particular area of life. This was used when a report

stated such things as "his excessive drinking is the

cause of all his run-ins with the police." Such

reports did not state that the person had lost all

control over drinking.

"3". evidence of possible excessive drinking affecting

some area of life. Evidence of problem drinking was

less complete or more tenuous than for persons scored

with "2". Examples of the kinds of comments which

indicated a score of "3" were: probation terms where

the offender was told not to drink and to stay out of

bars, two arrests for drunkenness offenses combined

with a very marginal skid~row existence, or drinking

as a minor followed by a larceny and police arrest.

"4": no evidence on the record of the existence of a

drinking problem. This is not to say that these

persons did not have a drinking problem, but only

that there was no evidence of it.
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After the alcoholism scoring was completed, the area of life
the problem drinking affected, if it was present, was identified.
These areas were categorized as follows: (1) affects driving, i.e.,
has had driving offenses; (2) affects criminal behavior, i.e., has
had criminal offenses; (3) affects employment; (4) affects family
or marital life; (5) brings out violent or destructive behavior;
(6) is related to mental or emotional problems; (7) is related to
a hospitalization; (8) is related to suicide attempts; or (9) has
affected health.

1.4.5.3 Results of Case Record Search. The results derived

from asking certain questions about the data available from the
case records are presented below.

Does a case record search of the type described earlier

provide many records?

Ninety-four records were found on 72 fatalities or a member
of their immediate family. Of these, 14 persons had 2 records and
4 had 3 records. The total of 72 persons includes 14% of the total
number of persons searched (502). '

What agencies have had the greatest number of contacts with
the fatalities?

The Department of Social Services had the highest percentage

of contacts with 15%, or 28 of the records for the 177 subjects
searched. Next most common were the court probation departments
with 36 records (7%) on 502 subjects. Family Service followed
with 3% (14 of 502), and the other agencies had less than 1% (6
or fewer records).

It is important to note that the 28 records found in the
Department of Social Services files cover only the first 177
fatalities. Their filing system does not permit rapid search, and
it was necessary to discontinue examination of their files for the
remaining subjects in favor of broadening the search to include
the other agencies listed. It was believed that the alcoholism
referral and treatment agencies would provide more reliable and
definitive data regarding prior abusive use of alcohol. This
proved to be true, but it is also clear that the Department of
Social Services' files are a relatively fertile source, in a

quantitative sense, about contacts with the subjects' families.
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Accordingly, in the results that follow, the total number of
contacts with the Department of Social Services are under-reported
with respect to the number that would have been obtained had all
names been searched. The trends and percentages, however, are
believed to hold for the following reasons: «

1. The 177 subjects represent nearly a third of the
population that was examined at the other social
agencies. This is a large enough sample for us
to have confidence that the distribution of the
remaining two-thirds would not have been signif-
icantly different,

2. The BAL distribution of the persons for whom the
28 records were found matched, within a few
percentage points, that of the persons found in
other social agency files.

Were many people identified as being alcoholic from the

records that were found?

Eleven persons were identified as alcoholic -- 15% of 72 had
a score of 1. Ten persons had indications of problem drinking --
14% of 72 had a score of 2. Eight persons may have been excessive
users of beverage alcohol -- 11% of 72 had a score of 3. The
remainder (43 of 72, or 59%) had no indication of excessive drink-
ing in their case records and therefore had a score of 4.

If the record gave an indication that the subject was either

an alcoholic, a problem drinker, or an excessive user of beverage

alcohol, what problem areas were related to this alcohol use?

Alcohol-related driving offenses 7 persons
Alcohol-related criminal offenses 17 persons
Family life 6 persons
Violent or destructive behavior 5 persons
Mental or emotional problems 3 persons
Hospitalization related to alcohol 2 persons
General health 2 persons
Employment 1 person
Suicide 1 person

Totals do not add to the 29 persons described since drinking
behavior often affected more than one area. Offenses are those
known by the report writer rather than those listed on the driving

or criminal record.
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Does an alcohol designation on a case record predict blood

alcohol concentration?

The Chi square test for significance was applied to see if
there is a dependent relationship between blood alcohol concen-
tration and indications of drinking behavior on the case record.
(See Table 1-52.) Results were not significant at the 0.05 level
of significance, therefore the hypothesis of a dependent relation-
ship between BAL and alcohol indication on the case record was not

supported.

TABLE 1-52. BAL AND INDICATIONS OF DRINKING BEHAVIOR
ON AGENCY CASE RECORD

Indicated

Alcoholic (1) No Indication

Problem Drinker (2) of Excessive
BAL Total Possible Excessive (3) Drinking (4)
Neg.-0.09% 26 6 20
0.10-0.14% 11 9 2
0.15-0.24% 21 9 12
0.25%+ 14 5 9
TOTAL 72 ‘ 29 43

Is BAL associated with having or not having any particular

type of record?

BAL was compared to factors other than alcohol indication on
the case record. (However, driving records were not used because
they are not necessarily a result of either medical or social pro-
blems or deviant criminal behavior.) Subjects were divided into
four groups: those with no records, those with an agency record
exclusive of a state police criminal record, those with an agency
case record and a state criminal and those without an agency rec-
ord but having a criminal record. BALS of these groups are com-
pared in Table 1-53. The rationale for this comparison has been
given previously.

The second and third groups (those with an agency record only,
and those with an agency record and a criminal record) make up the
72 persons described earlier. In addition, there were 83 persons
with a criminal record. Sixty of these persons had no agency rec-
ord, while 23 had an agency record.
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TABLE 1-53. BAL AND PRESENCE OF AGENCY AND/OR CRIMINAL RECORDS

Agency Record
Agency Case and Criminal Criminal Record

BAL No Record  Record Only Record Only*
Negative 172 (45%) 11 (22%) 4 (17%) 9 (15%)
0.01-0.04% 39 (10%) 8 (16%) 0 (0%) 5 (8%)
0.05-0.09% 18 (4%) 1 (29%) 2 (9%) 2 (3%)
0.10-0.14% 30 (8%) 8 (16%) 3 (13%) 6 (10%)
0.15%+ 121 (32%) 21 (43%) 14 (61%) 38 (63%)
TOTAL 380 (100%) 49 (100%) 23 (100%) 60 (100%)

*Ten of the 60 persons with criminal records were additional to
the 502 searched at agencies. Therefore, the above total is 512.

The distribution of BAL for these four groups indicates three
trends. The group with no agency or criminal records have the
highest percentage of persons with negative BALs (45%) and the
lowest éercentage with BALs of 0.15% or higher (32%).

The group with the next highest negative BAL is. the one that
has agency case records only. Twenty-two percent of this group
had a negative BAL and 43% had a BAL 0.15% or greater. The two
groups having criminal records, either with or without an agency
record, appear to be quite similar to each other. These groups
have negative BALs of 17% and 15%, respectively, and BALs of 0.15%
or higher for 61% and 63% of each of the respective groups.

This would seem to indicate that alcohol involvement at time
of death is least for those persons with no records (380, or 76%
of the 502); greater for fatalities with an agency record and no
criminal record; and greatest for fatalities with a criminal record,
whether or not they also had an agency record.

How many persons with case records also had driving records?

For 19 persons, the case record was the only source of infor-
mation. These persons had no driving or criminal record. Four of
the 19 were identified on the case record as alcoholics, 1 a pro-
blem drinker, 2 were possible excessive users; and 12 gave no

indication of excessive use of alcohol.

86




Supplementary to the case record, 30 persons had a driving
record, 4 had a criminal record but no driving record, and 19 had
both a criminal and driving record. Thus of the 72 fatalities with
an agency case record, 53 had either a driving or a criminal record,
or they had both.

Can any relationship be established between case record

drinking problems and drunkenness offenses listed on the criminal

and driving records?

The number of persons with offenses related to drinking was
too low to establish any definite relationship.

Two of the 72 persons had a DUIL offense—-neither gave any
indication of problem drinking on their case record.

Eight persons had been convicted of an offense related to
drinking. Three of these persons gave no indication of problem
drinking on their case records. Of the remainder, one was a
possible excessive user, three were problem drinkers, and one was
identified as being alcoholic.

Does a case-record alcohol indication show any relationship

with number of moving violations on the driving record?

Persons with case records and driving or criminal records were
placed in one of two groups according to whether there was any or
no indication of excessive drinking on the case record. They were
then distributed by the number of convictions for moving violations
during the six-and-one-half-year period. The distribution is pre-
sented in Table 1-54. The hypothesis tested was that there would

TABLE 1-54. MOVING VIOLATION CONVICTIONS AND INDICATION
OF ALCOHOLISM FROM AGENCY CASE RECORD

Mqving. Some Excessive No Indication

Violation Alcohol Use of Excessive

Convictions (1-3) Use (4) Total
0-1 5 11 16
2-4 8 10 18
5-9 6 6 12
12 or more 3 7




be a dependent relationship between number of moving violations
and problem drinking or excessive drinking, as indicated on the
case record. Using the Chi square test for significance, this

hypothesis was not supported at the 0.05 level of significance.

Does a case-record alcohol indication predict number of
accidents? v

The number of persons having an accident during the six-and-
one-half-year period was too low to test any hypothesis related to
the above question. However, for informational purposes, the
distribution of case-record alcohol indication versus the number of

accidents is presented in Table 1-55,

TABLE 1-55., ACCIDENTS AND INDICATION OF ALCOHOLISM
FROM AGENCY CASE RECORDS

Problem Possible No
Number of Alcoholic Drinker Excess Indication
Accidents (1) (2) (3) (4). Total
1 0 2 1 6 9
2 0 1 1 3 5
3 0 0 0 1 1
4 1 0 0 0 1

Are any other serious driving offenses related to case

record indications of problem drinking or alcoholism?

Although it cannot be statistically tested due to small sample
size, reckless or felonious driving offenses seem to have a close
relationship with an alcoholism identification on the case records.

Twelve persons had one or more reckless or felonious driving
convictions. Seven of these were alcoholics or problem drinkers.
One person was a possible excessive user and four were not noted
to use alcohol excessively.

Was there any additional information on the case records

which might be relevant to accident causation or helpful in making

a characterization of the persons involved in fatal accidents?

Seven persons had severe enough mental problems to result in
a psychiatric hospitalization. Four had been diagnosed as

schizophrenic, one diagnosed as having a personality disorder and
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two were unspecified in their diagnosis. Two of these mental
patients (both schizophrenic) were also diagnosed as alcoholics on
their case records and one other mental patient was identified on
the case record as being a problem drinker.

One female schizophrenic, though not alcoholic, was addicted
to barbiturates and had made several suicide attempts. One male
was addicted to narcotics and was also an alcoholic. Both of
these drug addicts died as pedestrians with negative blood alcohol
concentrations, but the male had 0.09mg./ml. of barbiturate in his
blcod specimen. He was one of 16 persons with a barbiturate trace
in his blood stream among the fatality sample tested.

One alcoholic who died with a very high BAL was noted to be
suicidal. He died as a passenger fatality.

Two persons died the day after their wives either remarried
or told their husbands they were planning to remarry. This supports
Selzer's findings (Selzer and Ehrlich 1969) that fatal accidents
are often preceded by crisis situations. Both these men also died
with very high BALs (0.22% and 0.40%).

Summary of data related to identification of problem drinking

or alcoholism based on all sources. Throughout the analysis of

the data on the fatalities there have appeared certain indicators
of problem drinking. For the purposes of this study, they were
defined to be the following: BAL of 0.25% or higher, conviction
for driving under the influence of liquor (DUIL), conviction for a
drunkenness offense not related to driving, cirrhosis of the liver,
diagnosis of alcoholism or excessive drinking on a social or medi-
cal agency record, or a report of alcoholism by the witness who
identified the fatality at the morgue. One hundred forty-three
fatalities, or 23% of the population had one or more of these pro-
blem drinking indicators. Drunkenness offenses not related to
driving were usually found in conjunction with other signs of
problem drinking; 82% of the 17 cases with this type of conviction
also had at least one other indicator. However, fatalities with
other indicators most often were found to have only one problem
drinking criterion: 82% of the 87 individuals with BAL higher

than 0.25% had no other indicators; 78% of the 18 individuals with
a DUIL conviction had no other indicators (DUIL convictions listed
on the driver record during any time period); 55% of the 11 indivi-

duals reported to be alcoholic by the morgue witness had no other
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indicators; and 64% of the 14 cirrhotics had no other indicators

(it should be noted that alcoholism is not the only cause of
cirrhosis, however 75% of cirrhotics develop the disease from
alcoholism (Harrison 1966 ). Altogether, 127 of the 143 fatalities,
or 89% of those defined to be problem drinkers by the above cri-
teria had only one criterion present. However, as noted above,

the evidence of ‘problem drinking was present for a quarter of the
population, and had the blood alcohol level been defined lower,

this percentage would have increased greatly.
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2. DRIVING PERFORMANCE OF AN ALCOHOLIC POPULATION
(PROJECT II)

2.1 INTRODUCTION

2.1.1 BACKGROUND., This investigation focuses upon the
existence of alcoholism as a contributing and pertinent factor in
the occurrence of highway crashes. Research on the alcohol-reléted
traffic safety problem indicates that alcohol involvement, as
reflected in levels of blood alcohol in excess of that found in
social drinking, is a characteristic feature of fatal crashes*,

One of the goals of HSRI's research is to explore ways to
reduce the number and severity of traffic crashes associated with
alcohol consumption. We need to identify and characterize those
groups of alcoholics who are involved in crashes so that appro-
priate and effective intervention will be possible. In order to
achieve this goal the Highway Safety Research Institute, in cooper-
ation with the Mental Health Research Institute (MHRI), has uti-
lized data on a hospitalized alcoholic population collected in
1965-68. This research has developed from an initial investigation,
under MHRI's:- coordination, of alcoholics hospitalized in Hurley
Hospital, Flint, Michigan**, Nearly 2400 Hurley patients with
drinking problems who had at least one admission' (not necessarily
alcohol-related) to the hospital between June 15, 1956 and
June 30, 1967 were selected for study. Beginning with the alcoholic
group therapy program's inception in 1956, Hurley's senior thera-
pist has kept a record of all patients referred to the alcoholic
group therapy program. In addition, he recorded the names of those
patients who were medically diagnosed as alcoholic, and those
patients (which we subsequently excluded from this study) who were

reported by the medical and ancillary staffs as presenting drinking

*See Section 1 of this report.

**A more detailed historical background of this study of
hospitalized alcoholics as well as a description of the treat-
ment resources of Hurley Hospital in Flint, Michigan, will be
found in Appendix H.
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problems. Information was then collected on these patients; it
included: medical and group therapy records; traffic conviction
and accident records provided by the Michigan Department of State;
criminal conviction records from the Michigan Department of State

Police; and Health Department death certificates where applicable.

2.1.2 OBJECTIVES. This study has two objectives: it attempts
to characterize those critical groups of alcoholic drivers that
contribute disproportionately to the death, personal injury, and
property damage occurring on our highways. Characterization
involves describing these drivers in terms of pertinent demographic
factors, medical state, group therapy,reactions, deviancy, driving
convictions, crashes, and criminal convictions. This study also
attempts to select, through multivariate analysis, those charac-
teristics which best identify the alcoholic drivers who are likely
to be involved in future traffic accidents or driving convictions.
Hopefully this will contribute to early identification and rehabili-

tation of these critical groups.

2.1.3 DEFINITIONS. In the context of this research, we have
used the following terms which require clarification:

(1) Alcoholic. The Hurley Hospital Group Therapy
Program in practice agrees with Cross, and defines an "alcoholic"
as a compulsive drinker who has lost control over the quantity or
frequency of his drinking, and whose condition cannot be expected
to improve unless he completely abstains from the use of alcoholic
beverages (Cross 1968).

(2) Alcoholism. In addition, this hospital alcoholism pro-
gram accepts the definition of alcoholism proposed by Keller
(1968) :

Alcoholism is a chronic disease manifested by repeated
implicative drinking so as to cause injury to the
drinker's health or to his social or economic functioning.

(3) The Alcoholic Driver. The alcoholic driver is any

person who suffers from alcoholism and operates a vehicle, whether
licensed or unlicensed. This study focuses on a sample of these

drivers in Michigan.
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2.2 DISCUSSION

2.2.1 METHODOLOGY

2.2.1.1 Operational Definitions

The alcoholic population. For the purposes of this study, we

have defined the alcoholic population as those individuals who were
admitted to Hurley Hospital between June 15, 1956 and June 30, 1967,
who had been diagnosed as alcoholic by one of the hospital's staff
physicians,‘and/or who were referred by one of these physicians to
the alcoholism group therapy program. Thus, we excluded from our
discussion part of the broad spectrum of problem drinkers and
focused on those who were diagnosed alcoholic. At one end of the
continuum, a problem drinker could be an alcoholic. At the other
end of the continuum, he could be someone who must limit his intake
of alcohol because of health reasons, for example he could be some-
one with a stomach ulcer. But for the purposes of this study, we
decided to evaluate only those individuals for whom information had
been gathered and who were, as stated above, actually diagnosed as
alcoholics or individuals who were referred by a physician to the
alcoholic group therapy program.

Drivers and non-drivers., We have identified as "drivers"

those persons who have either
1. a valid driver's license, or
2. no valid driver's license, but driving convictions
and/or crashes.
"Non-drivers" are defined as persons having neither (1) nor (2)

above.,

2.2.1.2 Source of Data. A comprehensive data file on 2,400
patients with drinking problems who had been hospitalized in Hurley
Hospital was collected. To refine the picture of the alcoholic

problem driver, it was necessary to obtain information pertinent
to both the drinking disorder and the concurrent driving and viola-
tion history. Therefore, we utilized data from the following
sources:

1. Hospital records: medical and group therapy data.

2. Department of State Driving Records,
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3. Department of State Police Criminal Records.

4. Death Certificates, as applicable.

2.2.1.3 Procedures for Data Collection. The hospital records

were collected, condensed, and prepared by utilizing an on-site
team of coders, nurses, and aides skilled in hospital procedures
who transcribed medical records and group therapy informétion into
the format required for collection and subsequent machine analysis.
This information was then mailed to Ann Arbor for collation and
analysis. Requests were made to the Michigan State Police for
criminal records. These records were checked for matching names
and birthdays. In a similar fashion, the driving records were
collected and organized for machine manipulation. Finally, a team
of coders was sent to the Genesee County Department of Health and
copies of death certificates were made for the deceased among this

population.

2.2.1.4 Content of Data. The data are composed of the

following information gathered from the medical, driving, criminal,
and death certificate records of hospitalized problem drinkers:

1. The Medical records included medically charted
information about physician's diagnosis, chief
complaint, medical impressions, medications, group
therapy prescribed, dates of admission, discharge,
special characteristics of illness, patient's
personal history and life style, job history, mari-
tal history, drinking history, and other comments.

2. Group therapy records contained evaluation of the
patient's general progress during the period of
hospitalization. In addition, ratings from "good"
to "poor" were assigned by the therapist for the
patient's attendance, response, level of partici-
pation, and attitude.

3, Driving records included a record of driving
convictions, financial responsibility records,
accidents, and associated dates, These records
also contained case identity information such as

name, license number, address, birth date, and
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license expiration date. In addition, any
suspensions or revocations were recorded.

4. Criminal records maintained by the Michigan State
Police provide the name, aliases, sex, race,
offenses, charge, date, and disposition of each
person who had a criminal offense and conviction.
Also included are sentences to penal institutions.

5. Death Certificates contained information which
included the patient's address, place of death,
date of death, date of birth, marital status,
occupation, and medical certification of the
cause and conditions leading to the death.

Examples of these records can be found in Appendices E and N, A

list of factors coded from these records can be found in Appendix J,

2.2.2 SAMPLE DESCRIPTION. This study attempts to identify
the various types of alcoholic drivers who contribute dispropor-
tionately to the deaths, injuries, and property damage occurring
on our highways. Identification and characterization of individ-
uvals in these critical groups is an important first step toward
the development of appropriate countermeasures which can be

effectively applied prior to crash involvement.

2.2.2.1 Description of Sample Reduction. Although information

on nearly 2,400 persons hospitalized between June 1956 and June
1967 was originally gathered, the sample was reduced to 1,517 for
purposes of this analysis. There were several reasons for this
reduction. We eliminated those people for whom we had insuffi-
cient medical or driving information. This lack of information
was particularly characteristic of the majority of those who died
before 1961. Consequently, we excluded from our analysis pre-
1961 drivers and focused our investigation on the population that
was operating vehicles between January 1, 1961 and June 30, 1967.
Also, we excluded those problem drinkers who were not specifically
medically diagnosed as alcoholic and/or referred to alcoholic group
therapy by a physician. This excluded such categories as wives
who attended group therapy because their husbands were alcoholics,
or the patients who through hearsay were thought to have a problem
with alcohol. Therefore, in accordance with the purpose of this
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study, our investigation was limited to those who were actually

diagnosed alcoholics.

2.2.2.2 A Hospitalized Alcoholic Population. Thislpopula—

tion included 270 non-drivers and 1,247 drivers.

Alcoholic drivers, 1961-67. This was the sample focused upon

for the major portion of our analysis. It consisted of a popula-
tion of hospitalized alcoholics who had been operating a vehicle
between January 1, 1961 and June 30, 1967. The mean age of these
1,247 drivers was slightly over 49 years. Eighty-three percent of
the sample was between 35 and 65 years of age. They were pre-
dominately male, Protestant and white; 62.5% were blue~collar,
skilled, or semi-skilled employees. The balance was divided among
.approximately equal categories. At the time of the data collection
(1965-1968) most were residents of Flint, Michigan, and over half
were married.

Non-drivers. Similarly, the 270 non-drivers were hospitalized

alcoholics for whom we have complete records. Thus, 18% of the
total sample (1,517) were non-drivers. These non-drivers tended
to be either older patients or further along in the alcoholism
syndrome, and they tend to have a higher hospital admission rate.

Other subgroups. The 1,247 drivers were then divided into

three subgroups. Our initial driving performance analysis was
based on the following subgroups:
1. Licensed drivers with no driving convictions
and/or crashes. (N = 313)
2. Licensed drivers with one or more driving con-
victions and/or crashes. (N = 834)
3. Unlicensed drivers with one or more driving
convictions and/or crashes. (N = 100)

Identification of driving involvement. The presence of a

driver's licensefnumber, per se, is not sufficient evidence to
establish whether one drives or does not. For when a person
operates a vehicle in Michigan without a license, and is involved
in a traffic violation, a license number is generated to him.
Therefore, the task of identifying "drivers" in the population was
undertaken with care. We evaluated the driving record of those
alcoholics who had a driver's license to see if that license was
generated or assigned. This evaluation procedure can be seen in

Fig, 2.1.
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Hospitalized Alcoholic

| { 1

Michigan No Michigan
- License Numbers License Number
Drivers assigned Without license number | | Non-Drivers (4)
License no licenses but with violations both No Michigan license
exp. date driving and criminal ref. & no driving con-
evidence of driving driving victions or criminal
violations convictions ref.
crim. driving . driving
convictions evidence of evidence of non-
driving driving
(4)
Non-drivers
evidence
death certificate
prior to 1965
confinement 62-67
mental
jail
hospital
ALL
> DRIVERs [€
(1 J (2) A (3) l
Licensed Drivers Licensed Drivers Unlicensed
with no driving with driving conv. Drivers with
conv. and crashes and/or crashes driving conv.
and/or crashes
Evidence used to determine driving involvement
License Number Expiration Date
Evidence of Driving Violation Criminal Driving Convictions
Traffic Convictions Financial Responsibility Record (accidents and DUIL)
Number of Alcohol Related Driving Offenses Out of State Conviction NDR Evidence
’ Other Evidence of Driving, e.g., Occupation - Truck Driver
Figure 2.1. Identification of driving involvement
’ (N=1517 total hospitalized alcoholic sample).
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If the alcoholic patient had a Michigan driver's license number,
we then evaluated whether this license was assigned by checking
for the existence Qf expiration date, as well as for evidence of
driving record convictions or a driving conviction found on the
criminal record. If this evidence existed, the patient was cate-
gorized as a driver, and if neither this evidence nor any evidence
of driving was found in his medical record or National Driver
Redord, he was grouped with the non-drivers. Similarly, we checked
the record of those without a Michigan driver's license number to
see how they should be grouped. If there was evidence of driving
conviction or crash found either on the driving record or the
criminal record, the individual was placed with the drivers, but
if no evidence existed to the contrary, and most particularly if a
driver's license expiration was lacking, he was placed in the
non-driving category. Subsequently, we evaluated all of the
drivers and grouped them into the previously listed three cate-
gories (i.e., licensed alcoholic drivers with no driving convic-
tions or crashes, licensed alcoholic drivers with dfiving con~-
victions and/or crashes, and unlicensed alcoholic drivers with
driving convictions and/or crashes).

Sample limitations. This hospitalized alcoholic population

may not be representative of all alcoholics nor of all alcoholic
drivers. Hospital admission procedures seemed to restrict alcoholic
admission when the census was high, and to encourage admission
when it was low., Consequently, when the census was high, only
those cases with severe medical problems were admitted; thus,
the sample was biased by excluding those alcoholics whose medical
condition could have been treated on an out-patient basis. During
the period covered by this study, the hospital census was, for the
most part, high, except during the summer and around the time of
major holidays.

In addition, this hospitalized alcoholic population seems to
be non-random on several points of personal patient history. It
is predominantly middle-aged, white, male, and Protestant. The
population seems to lack a proportionate number of young alcoholics.
One reason for the disproportionately low number of identified
young alcoholics may ke that physical deterioration is essential
both for alcoholism diagnosis and for subsequent admission as a

hospital in-patient.
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In evaluating the group therapy program's effectiveness as
an intercedent between alcoholism and highway crashes, it is
necessary to point out that the program's objective is not the
control of problematic driving; it seeks to help the alcoholic
abstain from drinking alcohol. In our evaluation of the program's
effectiveness as a crash deterrent we have introduced what are
essentially our own objectives. Consequently, our evaluation, on
this basis, is not by itself a fair judgment of the program's
success or failure.

Another problematic item involves the specific driving
violations: driving under the influence of liquor, reckless and
felonious driving, and driver's license offenses (such as
fraudulent license application or operating a vehicle without a
license).* It was found that these violations are not dis-
associated from crashes. In this sample, 17% of the specific
convictions came as a result of the crash situation. We there-
fore have restricted our use of these specific variables as
independent predictors of crashes, but they have been utilized as
descriptive characteristics. Thus, we have utilizgd the total
number of driving convictions not associated with crashes in our
attempt to discover those variables most associated with the crash

situation.

Prior to 1960 diagnoses of neurosis and mental illness for the
Hurley alcoholics were found infrequently. Although this condi-
tion may have existed prior to 1960, the medical records do not
contain the information. |

Finally, because medical records are not primarily research
tools, but are a shorthand documentation used by the physicians,
the usefulness of these records in reflecting characteristics
found in patient life style, work history, marital problems, etc.,
is questionable. Although physicians often record sidelights
about the patient's social situation not directly related to the
condition being treated, they may not ask medically irrelevant
social questions of each patient and they may not record the
answers often needed for research purposes. Thus, we lack both
answers and the knowledge of whether the questions were ever posed.
Therefore, from the several hundred variables available, we have

screened the following.

*Turn to Appendix J for a complete list of driver's license
offenses.
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2.2.3 DESCRIPTION OF RELEVANT VARIABLES. 1In accofdance with
our objective, the variables utilized in this study were screened
for sufficient frequency and meaningfulness. They then were

grouped into the following categories.

Demographic: Age, Sex, Race, Marital Status,

Religion, Occupation, Residence
Medical and Group Admission Rate, Number of
Therapy: Alcoholism Admissions, Number

of Trauma Admissions, Age at
Last Group Therapy Referral,
Days of Group Therapy, Mean

Group Therapy Score

Deviancy: Number of Neurosis/Mental
Admissions, Attempted Suicide,
Patient at State Hospital, v
Incarceration, Family Problems,
Drunk Convictions Not Related
to Driving, Other Criminal
Convictions

Driving Performance: DUIL Convictions, Reckless and
Felonious Convictions, Speeding
Convictions, Driver's License
Convictions, Other Driving
Convictions, Total Driving
Convictions, Total Driving
Convictions Not Associated with
Crashes, Crashes

2.2.3.1 The Demographic Variables. Essentially, this cate-

gory of variables provided for the characterization of each
individual alcoholic. When the data were collected, age was
computed as of 1967. Sex was coded from the medical record. Race
was taken from the medical record and confirmed by the criminal
record if one existed. Marital status seemed to change over time
for much of the population. Therefore, if a person reported, on
any admission, that he was separated or divorced, he was screened
into that category, and not later returned to the sample. Simi-
larly ,those who were widowed, married, and single were succes-
sively screened without replacement to the sample, until indepen-
dent groups of patients were categorized by marital status.
Occupation scales were based on a modification of Hollingshead's
Two-Factor Index of Social Position (Hollingshead and Redlich
1958). Since educational status was unavailable, patients were
grouped according to occupation ratings alone. This procedure of
ranking by occupational position without the corrective influence

of educational attainment is contrary to Hollingshead's recommen-
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dation. The following groupings were utilized: (1) higher execu-
tives, proprietors, and major professionals; (2) minor profession-
als and foremen; (3) skilled manual employees; (4) semi-skilled
and unskilled employees; (5) part-time or unemployed; (6) retired;
and (7) missing data. Patient residence was also used to cate-
gorize individuals and individuals were then grouped according to
the location of their residence: (1) within Flint, Michigan;

(2) outside of Flint, but inside Michigan; or (3) outside of
Michigan.

2.2.3.2 Medical and Group Therapy Variables. This category

includes admissions for diagnoses of alcoholism, trauma, or general
medical conditions. Moreover, a variable which reflects the rate
of total hospital admissions was computed in order to compare the
admission rate of those individuals who recently came to Flint
with those people who have been known to the hospital for years.
This admission rate for all causes was computed by subtracting the
year of first admission from the year of last admission, and adding
one; this figure was then divided into the total number of admis-
sions. Thus, an individual with one admission would have a rate of
one admission per year.

There are also variables which reflect group therapy per-
formance. These include the number of hours completed in group
therapy, age for the last group therapy program attended, and a
score which reflects the therapist's evaluation of the patient's

attendance, attitude, and acceptance of the recovery program.

2.2.3.3 Deviancy Variables. In this study deviancy refers

to a category of indices which measure social, familial, and
emotional difficulties or problems. These difficulties, for the
most part, reflect the individuals' general life style,
1. Social variables of deviance are those reflecting
criminal incarceration, i.e., where the individual
was ever sentenced to prison by a court and actually
served time, frequencies of criminal convictions,
and criminal drinking convictions.
2. Familial variables of deviance were recorded from
physician reports on severe family problems with

assocliated stress.
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3. Emotional variables of deviance are those that
indicate attempted or successful suicide, mental
hospital confinement, rate of trauma admission,

and rates of neurotic or emotional illness diagnoses.

2.2.3.4 Driving Performance Variables, This category of

variables contains information about frequency and type of driving
convictions and crashes. The driving record code was similar to
the one developed by the Michigan Department of State for their
computerized records. However, this study's driving performance
category differs in one major respect; it contains a variable
which reflects the frequency of driving convictions not associated
with crashes. This variable was constructed in order to obtain a
variable which was not associated with the crash situation., For
only when a variable is not affected by a dependent variable does
it stand a chance of being a useful, meaningful descriptor in the
multivariate analysis that was used to identify subgroups of pro-

blem alcoholic drivers.
2.2.4 ANALYTIC PROCEDURES

2.2.4.1 Analytic Conception. One purpose of this study was

to determine whether there is some combination of behavioral and
constitutional factors that partially describes the make-up of

an alcoholic person. We proceeded on the assumption that there
was such a combination and we have called this descriptive combi-
nation of factors the individual's Personal Inventory. A second
assumption was that the factors associated with an individual's
Personal Inventory are patterned, i.e., some of the factors
associated with his Inventory are reinforced or developed into
recognizable integrated patterns of characteristics and behaviors.
One such behavior is the individual's driving behavior which is
reflected in crashes and driving convictions. Therefore, because
an individual's driving behavior is part of his integrated Per-
sonal Inventory configuration, we hypothesized that when certain
configurations of attributes and behaviors exist, they are asso-
ciated with high rates of crashes and driving convictions, i.e.,

certain configurations involving deviant driving behavior tend to
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exist, Since sets of both attributes and behaviors are related to
the individual's patterned Personal Inventory, we hypothesized that
we can discover some of the combined characteristics which are

most reflective of alcoholic problem-driving behavior.

2.2.4.2 Description of Procedures.

Driving performance by selected characteristics. Because of

the many possible relationships within data samples containing
large amounts of coded information, it was considered desirable to
utilize several methods of analysis. The objectives of our first
approach were to identify groups of alcoholic problem drivers and
to describe the identifying characteristics most closely associéted
with them.

The first approach compared logical subdivisions of the
population to see which group was most closely associated with
higher numbers of crashes and driving convictions. We compared
such constitutional groups as "male", "female", and such behavioral
Agroups as those with "no admissions with a diagnosis of trauma",
"one or more admissions with a diagnosis of trauma". The Chi
square test was used.to check significance between the groups.

This study of the individuals with specific characteristics
associated with high numbers of crashes or convictions was based
on the qualification that the characteristics selected for statis-
tical analysis must be rationally associated with either the
constitutional or behavioral descriptions of the individual. In
this way we hoped to limit some of the characteristics that are
significant on a chance basis alone.

Multivariate analysis. The second analytical approach used

the Automatic Interaction Detector (AID) algorithm (Sonquist and
Morgan, 1964), to uncover the critical factors associated with
driving performance as it is seen in crash and driving conviction
rates. This approach utilized independent variables selected for
their characterizing qualities. All these variables were used
together, and then separated into these groups: (1) demographic,
(2) medical and group therapy, (3) deviancy, and (4) driving
convictions. Each variable in the selected group was examined
according to the AID algorithm. When the variable that best

accounts for the variation in the dependent variable (e.g., crash
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rate) was found, it was then used to divide the population into a
high rate group and a low rate group. In other words, at each step
the AID picked out the two groups whose means are the farthest
apart. Each of these subgroups was subsequently and sequentially
split until the eiplained variation was no longer significant or
group size was too small to be reliable. Through this repetitive
process a (AID) tree was developed which shows the variables that
are statistically most closely associated with the dependént
variable (crashes or driving convictions). Thus, the AID algorithm
made it possible for us to examine a large amount of data and
discover both the variables that are the best predictors'of pro-
blem driving, and the precise groupings on those variables that
predict problem and non-problem driving.

We described the significant splits of each AID analysis, and
discussed what the splits and the final groups suggest in terms of
(1) those variables that most strongly tend to uncover problematic
driving performance, and (2) the characteristics which are asso-
ciated with the problem-driving groups themselves. ' This allowed
us to describe problem-driving alcoholics in two ways. We could
describe the effect of each variable on the total group and we
could also examine carefully each sub-population that made a major
contribution to driving behavior.

We originally planned to develop and test an analytic model
which would be useful in specifically identifying the high risk
alcoholic in a hospitalized alcoholic population. We planned to
dichotomize the sample, building the model with half of the sample,
and testing it with the other half. But, after removing the un-
reliable cases, the number of remaining cases was insufficient to
allow the application of the AID analysis. We reached this con-
clusion after dividing the remaining data in half and obtaining
approximately 600 cases in each group. Had it been employed, the
AID algorithm would then have proceeded to divide this group along
predictive lines. After three such splits, we would have only had
about 75 cases in each resulting group. Thus, we would not have
been able to determine more than a small number of factors with any
degree of reliability. We, therefore, applied the AID algorithm
to the entire sample of alcoholic drivers rather than just the

high risk drivers.
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Evaluation of group therapy as a deterrent to alcoholic

driver involvement in crashes. The objective of this section of

the analysis was to compare the driving performance and other
descriptive characteristics of the alcoholic drivers who attended
group therapy against drivers who were diagnosed alcoholic by a
physician at the hospital but who did not attend therapy. Our
approach was to compare these groups in terms of the following
variables: (1) total crash rate; (2) total driving conviction
rate; (3) updated crash rate; (4) updated driving conviction rate;
and (5) descriptive characteristic available.

As part of this analysis, we examined the age of the persons
who attended group therapy. This was done to enable us to deter-
mine the number of driving convictions and crashes each patient
accrued before the last group therapy program attended. The
choice of age at admission to last therapy program was made because
this age presumably reflects the point at which the program's
maximum impact would be felt. That is, at this point it would be
most likely to have an effect on bringing alcoholic drinking
behavior under control, particularly for those alcoholics who were
repeating the program.

Analysis of life patterns of alcoholics. The objective of

this analysis was to investigate whether certain groups of alcohol-
ics have ptedictable and well defined life patterns. Our investi-
gation analyzed both the sequence of events and the time intervals
between events. We hoped to discover whether there was a patterned
sequence of events, and whether the temporal clustering of these
events‘was associated with crashes and driving convictions.

The hospitalized alcoholic driving population compared to

the Michigan Driver Profile. The task of this portion of our

analysis was to compare the means and distributions of driving
convictions and crashes found in the alcoholic driving sample with
those found in a normal sample of Michigan drivers. The purpose
of this analysis was to evaluate the degree of variance from the
norm exhibited by the alcoholic driving population.

A description of three alcoholic drivers with high rates of

driving convictions and crashes. The purpose of this descriptive

analysis was to provide a picture of the chronological develop-

ment of three high risk alcoholic drivers. In addition, we have
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suggested points of intervention in terms of the identification

and rehabilitation of these alcoholics.

2.2.4,3 Rationale for Data Source. For the purpose of making

this inquiry manageable, we investigated the data set and decided
to utilize information which we believed would characterize alco-
holic drivers. The decision was made to utilize only that infor-
mation which was presently available in medical or state records.
This meant that we would not have to go outside of the presently
existing records to find predictors of problem driving by alcoholics.
In fact, we completely examined every item on the driving and medi-
cal records. After this information was coded into variables, we
eliminated those variables with little or no data content. 1If
someone, such as a social service worker, were responsible for
recording the life style histories of alcoholics, future research
attempts could build a much better predictive model of alcoholic

problem driving with very little expenditure of effort.

2.3 FINDINGS

This section contains a description of the findings from
our analysis of the data. For presentation, the findings have
been arranged into the following categories: (1) subgroups based
on selected characteristics; (2) multivariate analyses; (3) eval-
uation of group therapy as a deterrent to alcoholic involvement
in crashes; (4) analysis of life patterns of alcoholics; (5) the
hospitalized alcoholic driving population compared to the Michigan
Driver Profile; (6) a description of three alcoholic drivers with

high rates of driving convictions and crashes.
2.3.1 SUBGROUPS BASED ON SELECTED CHARACTERISTICS

2.3.1.1 1Introduction. In the context of this study, driving

performance has been defined and measured by two separate criteria:
(1) number of crashes, and (2) number of driving convictions. Our
purpose in this study was to identify those characteristics or
descriptors (demographic, medical, deviancy) which are associated
with problem driving performance, i.e., with high rates of crashes

or driving convictions.
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In order to identify those characteristics, our analytical
procedure grouped the alcoholic drivers both by number of crashes
and number of driving convictions. By ordering subgroups in this
fashion, it was possible to identify driver characteristics asso-
ciated with a high rate of crashes (two or more) or driving con-
victions (four or more) and to determine whether these character-
istics differ from those of drivers who have a lower rate of
crashes or driving convictions.

Each of the subgroups categories (crashes and convictions)
were analyzed separately. Figure 2.2 illustrates this approach.
Furthermore, each of the crash and conviction subgroups were
examined in terms of the following relevant characteristics or
descriptors:*

Demographic:

Sex, Age, Race, Occupation, Marital Status

Medical:

Number of Alcoholism Admissions, Number of
Trauma Admissions, Admission Rate for All Causes

Deviancy: :

Number of Neurosis/Mental Illness Admissions,
Suicide, State Hospital Patients, Incarceration,
Family Problems, Drunkenness Convictions Not
Related to Driving, Other Criminal Convictions

The data in this section are presented in the form of con-
tingency tables. The "expected" number was derived from the
marginal distributions and is, in each case, presented in paren-
theses. The classical Chi square test of significance is used to
test the hypothesis that the observed data are independent of the
classification variables in question. A high value for the
statistic implies that the observed data are not independent (and
therefore dependent) on the classification variables. The
significance level, Chi square value, and degrees of freedom are

recorded for each table.

2.3.1.2 Analysis of Crash Subgroups: Demographic descriptors

relating to crashes, race, age, and occupation are significant
at the 0.01 level. (Tables2-1 through 2-3)

*Refer to Sections 2.2.3.1-2.2.3.3
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ALCOHOLIC
DRIVERS (N=1247)

NUMBER OF
NUMBER OF CRASHES DRIVING CONVICTIONS

: L

NO CRASHES  (N=727) NONE OR ONE
DRIVING CONVICTION (N=698)

ONE CRASH  (N=336)
TWO OR THREE DRIVING

TWO OR MORE CRASHES  (N=184) CONVICTIONS  (N=292)
FOUR OR MORE DRIVING

CONVICTIONS  (N=257)

Figure 2.2. Procedure for analysis of subgroups.

Blacks were greatly over-represented in the two-or-more-
crashes category (see Table 2-1). Of particular interest, however,
is the observation that when race is broken down by age groups it
is not significaﬁtly related to crashes at the 0.05 level. 1In
pother words, the relationship between race and crashes may simply
be due to the fact that each is an effect of a third factor, age.

Two age groups, 20-25 years and 75 years and older, were
omitted from a Chi square analysis because of lack of sufficient
cases in each of the cells. O0f the remaining groups, the two
younger age groups (26-35 years and 36-45 years) contributed most
significantly to the single-crash and the two-or-more-crashes
categories, while the groups 46 years and older were more typically
represented in the zero-crash category (see Table 2-2).

0f the occupational categories, semi-skilled and unskilled,
part-time and unemployed workers, as well as retirees were over-
represented in the zero-crash category; thus they appear to con-
tribute least to crash rates. In contrast, skilled manual employees
are over-represented in both the single-crash and the two-or-more-

crashes categories, thus appearing more crash-prone. (See Table 2-3)

108



TABLE 2-1. CRASH FREQUENCY OF HURLEY ALCOHOLICS BY RACE

Number of

Crashes White Black
a

659 68
0 (648)° (79)
1 299 37
(299) (37)
153 31
2+ (164) (20)

Chi Square value: 8.493

d.f. : 2

Significance level: 0.0143

40observed
bExpected
CDegree of freedom

TABLE 2-2., CRASH FREQUENCY OF HURLEY ALCOHOLICS BY AGE

Age Groups (Years)

Number of
Crashes 26-35 36-45 46-55 56-65 66-75
0 54 176 2606 181 43
‘ (77) (204) (251) (151) (37)
1 48 109 103 59 15
(36) (95) (117) (70) (17)
24 30 65 63 19 6
(20) (52) (64) (38) (10)

Chi Square value: 48,483

d.f.: 8
Significance level: <0,0001
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It is an interesting feature of this analysis of demographic
descriptors that no statistically significant difference (at the
0.05 significance level) was found in the distribution of male and
female alcoholics with respect to number of crashes. (See Table
2-4.) We would expect a greater difference between the sexes because
of the tendency of women to drive under less hazardous conditions
than men, i.e., women generally have lower "exposure proneness."

Of the medical descriptors relating to crashes, trauma

admissions and admission rate for all causes are significant at the
0.01 level and the 0.05 level, respectively (Tables 2-5, 2-6).

Those people with one or more trauma admissions are described
by a higher number of crashes (single-crash and two-or-more-
crashes categories) than those people with no admissions for trauma
who typify the zero-crash category.

The data also demonstrate (Table 2-6) that the more frequent
the hospital admissions for all causes, the higher the number of
crashes. Those people with more than one hospital admission every
three years are over-represented in the two-or-more-crashes cate-
gory, in contrast to those people with fewer than one hospital
admission every three years who typify the zero-crash category.

Of the deviancy descriptors relating to crashes, only two--

family problems and drunkenness convictions not related to

driving--are significant at the 0.05 and 0.01 level, respectively

(Tables 2-7, 2-8). People having family problems contribute

significantly to the single- and two-or-more-crashes categories,
while those individuals without family problems typify the zero-
crash category.

Table 2-8 demonstrates the relationship between drunkenness
convictions not related to driving and number of crashes. It
appears that the more drunkenness convictions (two or more), the
more likely an individual will be involved in one or more crashes.
Conversely, the fewer the drunkenness convictions (zero or one),
the more likely an individual will be under-represented in cate-

gories for one or more crashes.
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TABLE 2-3. CRASH FREQUENCY OF HURLEY
ALCOHOLICS BY OCCUPATION*

Occupational Groups

Number of
Crashes 1 2 3 4 5 and 6
0 59 46 343 127 141
(58) (50) (372) (108) (129)
1 30 23 188 36 54
(27)  (23) (172) (50) (60)
2+ 10 16 107 22 27
(15) (13) (95) (27) (33)

Chi Square value: 19.491
d.f.: 8

Significance level: 0.0124

*Refer to Appendix J for occupational codes

TABLE 2-4. CRASH FREQUENCY OF HURLEY ALCOHOLICS BY SEX

Number of
Crashes Male Female
0 633 94
(646) (81)
1 307 29
(299) (38)
168 16
2+ (164) (21)

Chi Square value: 5.597
d.f.: 2

Significance level: 0.0609
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TABLE 2-5. CRASH FREQUENCY OF HURLEY ALCOHOLICS
BY TRAUMA ADMISSIONS

Number of Number of Admissions
.~ Lrashes 0 1+
0 500 227
' (465) (262)
1 193 143
(215) (121)
105 79
2 {118) (66)

Chi Square value: 17.311
d.f.: 2

Significance level: 0.0002

TABLE 2-6. CRASH FREQUENCY OF HURLEY ALCOHOLICS BY
ADMISSION RATE FOR ALL CAUSES

Number of <l admission >1 admission

Crashes every three yvears every three years
0 232 495
(218) (510)
1 101 235
: (101) - (236)
40 : 144
2 (55) (129)

Chi Square value: 7.253
d.f.: 2 ’
Significance level: 0.0266
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TABLE 2~7. CRASH FREQUENCY FOR HURLEY ALCOHOLICS
BY FAMILY PROBLEMS

Number of
Crashes Yes No
0 162 565
{(182) (545)
1 97 239
(84) (252)
53 131
2 (46) (138)
Chi Square value: 6.960
d,.f.: 2
Significance level: 0.0308

TABLE 2-8. CRASH FREQUENCY OF HURLEY ALCOHOLICS BY
DRUNKENNESS CONVICTIONS NOT RELATED TO

DRIVING
Number of Convictions
Number of
Crashes 0,1 2,3 4+
0 530 87 110
{507) (98) (122)
1 231 48 57
(234) (45) (57)
24 108 33 43
(128) (25) (31)
Chi Square value: 14,341
d.f.: 4
Significance level: 0.0063



2.3.1.3 Demographic, Medical, and Behavioral Attributes

Associated with High Rates of Driving Convictions, 1961-67. The

objective of this portion of the analysis was to identify those
attributes which are associated with problematic driving perfor-
mance as represented by the number of driving convictions during
the period 1961-67. The number of driving convictions is strongly
related to the number of crashes (0.01 level of significance). The
number of driving convictions issued for reasons other ﬁhan crashes
is also streongly related to number of crashes (significant at the
0.01 level). Because of these high correlations, and because we
wanted to find a way to identify high-crash drivers before their
crashes occur, we evaluated the relation of individual driver
attributes to high rates of driving convictions. Tables 2-9 to
2-13 demonstrate that all of the specific driving convictions which
we included in the total driving conviction rate--i.e., DUIL,
reckless and felonious driving, speeding, driver's license offenses,
and other driving convictions--are also strongly related to crashes
(at the 0.01 level). In general, the higher the driving conviction

rate, then the higher the crash rate.

TABLE 2-9. CRASH FREQUENCY OF HURLEY ALCOHOLICS
BY TOTAL DRIVING CONVICTIONS

Number of Driving Convictions

Number of
Crashes 0 1 2 3 4 5+
0 313ab 204 96 48 36 30
(219)~ (188) (106) (65) (58) (92)
1 56 94 57 38 39 52
(101) (87) (49) (30) (27)  (42)
” 6 25 28 25 25 75
(55) (48) (27) (16) (15) (23)

Chi Square value: 311,397
d.f.: 10
Significance level: <0.0001

aObserved

bExpected
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TABLE 2-10. CRASH FREQUENCY OF HURLEY ALCOHOLICS BY DRIVING
CONVICTIONS NOT ASSOCIATED WITH CRASHES

Number of Non-Crash Convictions

Number of
Crashes 0 1 2 3 4 5+
0 314 202 97 49 36 29
(262) (186) (107) (64) (47) (62)
1 105 78 51 36 24 42
(121) (86) (49) (29) (22) (29)
24 30 39 35 24 20 36

(66) (47) (27) (16) (12) (16)

Chi Square value: 106.047
d.f.: 10
Significance level: <0.0001

TABLE 2-11. CRASH FREQUENCY OF HURLEY ALCOHOLICS BY DUIL

Number of DUIL Convictions

Number of

Crashes 0 1+
0 597 130
(556) (171)

1 250 86
(257) (79)

106 78

2+ (141) (43)

Chi Square value: 49,995
d.f.: 2
Significance level: <0,0001
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TABLE 2-12. CRASH FREQUENCY OF HURLEY ALCOHOLICS BY
RECKLESS/FELONIOUS CONVICTIONS

Number of R/F Convictions

Number of

Crashes 0 1+

0 : 681 46
(642) (85)

1 289 47

(297) (39)

131 53

2+ (163) (22)

Chi Square value: 74.076
d.f.: 2
Significance level: <0.0001

TABLE 2-13. CRASH FREQUENCY OF HURLEY ALCOHOLICS BY SPEEDING

Number of Speeding Convictions

Number of

Crashes 0,1 s 24+
0 674 53
(625) (102)

1 284 52
(289) - (47)

114 70

2% (158) (26)

Chi Square value: 115.904

d.f.: 2
Significance level: <0.0001
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Demographic attributes. The following attributes were found

to be significantly associated with driving convictions during the

1961-67 period: (1) sex:

males tended to have a higher conviction

rate; (2) race: blacks had a higher driving conviction rate than

: whites; (3) age: individuals 45 years and younger had a significantly
higher driving conviction rate than those over 45 years of age;
(4) occupation: those persons who were skilled manual employees
tended to be over-represented in the highest driving conviction

category; (5) marital status: those individuals who were single,

separated, or divorced tended to have a higher crash rate than

those who were married or widowed.
See Tables 2-14 to 2-18 for the level of significance.

TABLE 2-14.

DRIVING CONVICTION FREQUENCY OF
HURLEY ALCOHOLICS BY SEX

Number of
Convictions Male Female
598 100
0,1 (620) (78)
262 30
213 (260) (33)
248 9
4 (228) (29)
Chi Square value: 22.516
d.f.: 2
Significance level: <0,0001
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TABLE. 2-15. DRIVING CONVICTION FREQUENCY OF
HURLEY ALCOHOLICS BY RACE

Number of
Convictions White Black
648 50
0,1 (647) (52)
259 33
2,3 (271) (22)
248 9
4+ (238) (19)

Chi Square value: 12,275

d.f.: 2
Significance level: 0.0022

TABLE 2-16. DRIVING CONVICTION FREQUENCY .OF
HURLEY ALCOHOLICS BY AGE (YEARS)

Number of
Convictions 26-35 36-45 46-55 56-65 - 66-75
0.1 45 153 264 178 52
' (74) (196) (242) (145) (36)
23 36 95 97 55 8
’ (31) (82) (102) (61) (15)
4+ 51 102 71 26 4
(27) (72) (89) (53) (13)

Chi Square value: 101.895

d.f.: 8
Significance level: <0.0001
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TABLE 2-17. DRIVING CONVICTION FREQUENCY OF
) HURLEY ALCOHOLICS BY OCCUPATION
Occupational Groups*
. Number of .
Convictions 1 2 3 4 5 and 6
0.1 56 49 335 112 136
! (55) (48) (357) (104) (124)
5 3 25 25 144 44 50
! (23) (20) (150) (43) (52)
4+ 18 11 159 29 36
(20) (18) (131) (38) (46)
Chi Square value: 17.686

d.f.: 8

Significance level: 0.0237

*Refer to Appendix J for occupational code.

o,

> TABLE 2-18.

Number of
Convictions

0,1

2,3

4+

DRIVING CONVICTION FREQUENCY OF
HURLEY ALCOHOLICS BY MARITAL STATUS

Single, Separated Married and

and Divorced Widowed
240 458
(278) (420)
142 150
(116) (176)
114 143
(102) (155)

Chi Square value:
d.f.: 2

20.280

Significance level: <0,0001
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Medical attributes. The medical characteristics which were

most associated with a high rate of driving convictions during the
same period, 1961-67, were as follows: (1) admission rate: the
higher the rate of admission, the higher the rate of driving con~
viction, i.e., an admission rate higher than once every three years
was over-represented in the higher driving conviction categories;
(2) trauma admissions: those individuals with one or more hospital
admissions for trauma were over-represented in the group with a
high rate of driving convictions. The frequency of hospital
admissions for alcoholism was found to be unrelated to number of
driving convictions. This fact seems to suggest that, for the
most part, the group therapy program did not receive many alcoholic
individuals who were referred to the hospital following a traffic
conviction. |

See Tables 2-19 to 2-21.

TABLE 2-19. DRIVING CONVICTION FREQUENCY OF HURLEY
ALCOHOLICS BY ALCOHOLISM ADMISSIONS

Number of Admissions

Numbexr of S
Convictions 1 2+
0,1 (319) (383)
2,2 132) (160)
4+ ain dan)

Chi Square value: 0,105
d.f.: 2
Significance level: 0.9489
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TABLE 2-20. DRIVING CONVICTION FREQUENCY OF HURLEY
ALCOHOLICS BY TRAUMA ADMISSIONS

Number of Admissions

Number of
Convictions 0 1+
476 222
0,1 (447) (251)
2.3 186 106
! (187) (105)
136 121
4t (165) (93)

Chi Square value: 19.039
d.f.: 2

Significance level: 0.0001

TABLE 2-21. DRIVING CONVICTION FREQUENCY OF HURLEY ALCOHCLICS
BY ADMISSION RATE FOR ALL CAUSES

Number of <Once Every >Once Every

Convictions Three Years Three Years
216 482
0,1 (209) (489)
96 196
2,3 (87) (205)
61 196
4+ (77) (180)

Chi Square value: 6,257
d.f.: 2

Significance level: 0.0438
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Behavioral attributes. The behavioral deviancy character-

istics which were related to high rates of driving convictions
1961-67 are as follows: (1) incarceration: those individuals who,
at any time in their lives were sentenced and served time in
prison, were over-involved in driving convictions; (2) drunkenness
convictions not related to driving: the more a person was con-
victed of drunkenness, the higher the rate of driving convictions;
(3) criminal convictions other than criminal driving convictions:
the more criminal convictions, the higher the rate of driving
convictions. Of the 1247 drivers, 17.8% had at least one criminal
conviction during the 1961-67 period; 34.6% had at least one crim-

inal conviction in their lifetime.

See Tables 2-22 to 2-24.

TABLE 2-22, DRIVING CONVICTION FREQUENCY OF HURLEY
ALCOHOLICS BY INCARCERATION

Number of
Convictions Yes No
46 652
0,1 (52) (647)
15 277
243 (22) (271)
31 226
4+ (19) (238)

Chi Square value: 11.032
d.f.: 2
Significance level: 0.0040
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TABLE 2-23. DRIVING CONVICTION FREQUENCY OF HURLEY
ALCOHOLICS BY DRUNKENNESS CONVICTIONS
NOT RELATED TO DRIVING

Number of Crashes

Number of
Convictions __9,1 2,3 4+
0.1 542 73 83
! (486) (94) (118)
2.3 193 44 55
' (204) (39) (49)
A+ 134 51 72
(179) (35) (43)
Chi Square value: 61.152
d.f.: 4
Significance level: <0.0001

TABLE 2-24., DRIVING CONVICTION FREQUENCY OF HURLEY
ALCOHOLICS BY OTHER CRIMINAL CONVICTIONS

Number of Crashes

Number of
Convictions 0,1 2,3 4+
01 578 62 58
! (542) (78) (77)
9 3 229 32 31
’ (227) (33) (32)
4+ 162 46 49
(200) (29) (28)
Chi Square value: 42,811
d.f.: 4
Significance level: <0.0001
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2.3.2 MULTIVARIATE ANALYSIS. The Automatic Interaction
Detector (AID) was used to determine which sets of factors were
descriptive of alcoholic drivers having records of motor vehicle
crashes during the period January 1, 1961 through June 30, 1967
and having records of driving convictions during the same period.
The analysis includes driver record data for only the above period.
The descriptor factors* which were candidates are listed below:

1. Demographic

a. sex
b. race
c. religion
d. age
e. marital status
f. occupation
2. Medical and group therapy
a. total days in therapy
b. number of admissions for trauma
c. number of admissions for alcoholism
d. mean group therapy score
e. rate of hospital admissions
3. Deviancy
a. number of admissions for neurasis and
mental illness
b. suicide
c. state hospital
d. incarceration
e. drunkenness convictions not related to driving
(ever)
f. other criminal convictions (ever)
g. family problems
4, Specific driving convictions**
a. total DUIL (1961-1967)
b. total reckless, felonious (1961-1967)
c. total speeding (1961-1967)
d. total driver's license convictions (1961-1967)
e, total other driving convictions (1961-1967)

5. Total driving convictions not related to crashes

*Refer to Sections 2.2.3.1 - 2.2.3.4

**This category of driving convictions is 83% independent of
crashes.
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Figures 2.3 to 2.12 are AID-generated representations of the
data structure. 1In a total sample of 1,247 drivers, the average
number of crashes per driver is 0.65; the average number of driving
convictions per driver is 2.04. However, it does appear that there
are differences in crashes as well as driving convictions for vari-
ous subgroups of this total population.

The most significant demographic factor relating to crashes

is age. (Fig. 2.3) As shown, the total sample of 1,247 drivers

having an average of 0.65 crashes per driver, was divided into:
A. A group of 486 drivers between 20-45 years of age
having an average of 0.84 crashes per driver, a
value 1.5 times greater than group (B).
B. A group of 761 drivers 46 years of age and older
with an average of 0.53 crashes per driver,
The further splitting of group (A) indicates the interaction
between this younger age group and the factor of occupation; there
is a tendency for most of this group to fall into the lower socio-

economic categories.

Total Drivers

N = 1247
X= .65
AGE
A B
N = 486 N = 761 N = SIZE OF SAMPLE
X= .84 X = .53
OCCUPATION CODE
1. Executives, proprietors,
major professionals
J OCCUPATION ‘ D 2. Minor professionals and
C. foremen

3. Skilled manual employees
Occupation 1, 4,6, 9 Occupation 2, 3, 5 4. Semi and unskilled
= 110 N = 376 5. Part-time or unemployed
X = .56 X= 92 6. Retired

9. Missing data

Figure 2.3. Association between demographic characteristics* and
crashes for all alcoholic drivers (1961-1967).

* See page 124 for all demographic characteristics considered.
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Age again is the most significant factor found to relate to

driving convictions. As shown in Fig. 2.4, for the age group

20-45 years (group A) the average number of convictions per driver
is 2.89, a value which is 1.3 times higher than that for the age
group 46 years and older (group B), which has an average number of
1.50 driving convictions per driver.

Further study of Fig. 2.4 reveals that most of the splitting
occurs from the high conviction group (A) indicating a definite
interaction between convictions and other factors suéh as sex, race,
and age. For example:

1. In groﬁp (A), the high conviction group, males

receive almost 3 times as many convictions
(Y = 3.10) as females (Y = 1.33).

2. Furthermore, of this high=-conviction group of
males, the mean rate of convictions for blacks
(Y = 4.51) is almost twice the rate for whites
(Y = 2.84).

3. Driving convictions for blacks exceed that for
whites even when the age bracket is further
narrowed. In the 20-35-year-old category (group I),
the conviction rate for blacks nearly doubles that
of whites. (Y = 6.17 black, Y = 3.55 white)

4. Race also appears to be a significant factor in
group (B), the lower conviction group; blacks
have an average of 2.71 convictions per driver,

a value 1.9 times greater than a Y of 1.40
for whites.

From this analysis of demographic variables, it appears that
while the factor of race is not an influential element in relation
to crashes, it is highly associated with driving convictions. A
possible explanation may be differential rates of apprehension
and/or police surveillance of blacks, coupled with differential
treatment by the courts. Another possible explanation is that
blacks may be geographically concentrated in the inner city areas
where police surveillance is automatically heavier. Furthermore,
socio-economic factors may contribute to the under-reporting of
crashes by blacks. The cost of collision insurance is prohibitive
to many blacks who therefore may lack motivation or consider it

unnecessary to call police or to file an accigdent report.
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Y = MEAN DRIVING CONVICTIONS | Total Drivers
N = SIZE OF SAMPLE N = 1247
Y = 2.04
AGE
A » B
20-45 years 46 years & older
N = 486 N = 761
Y =289 Y= 150
L
J SEX RACE
D E F
Female Male White Black
N = 58 N_= 428 N = 702 N = 59
Y=133 Y = 3.10 Y = 1.40 Y=27
RACE
G ~H
White Black
N = 361 N = 67
Y=1284 Y = 4.51
T
AGE AGE
| J K L
20-35 years 36-45 years -20-35 years '36-45 years
N= 106 N_= 255 N=18 N = 49
Y = 355 Y = 2.54 Y =6.17 Y =390

Figure 2.4. Association between demographic characteristics* and

driving convictions** for all alcoholic drivers (1961-
1967).

'* See page 124 for all demographic characteristics considered.

** This category of driving convictions is 83% independent of
crashes.
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The most significant medical and group therapy factor found

to relate to crashes is the number of admissions for trauma. Fig.

2.5 shows the effect of even one admission on the prediction* of
crashes. However, there is a possibility that the category of
trauma is biased as a predictor variable because injuries diagnosed
as trauma may have been received as a result of the crash.

The number of admissions for trauma is also the strongest

descriptor of the medical and group therapy factor relating to

driving convictions. Fig. 2.6 shows total drivers divided into

two groups:

A. Those drivers having 0 or 1 admission for trauma
with an average number of 1.87 convictions per
driver; and

B. Those drivers having 2 to 21 admissions for trauma
with an average of 2.82 convictions per driver,

a value 1.5 times that of group (A) above,.

As the most significant splitting factor relating to driving
convictions, trauma may reveal tendencies either for carelessness
towards one's self and others, or for a subcultural sanctioning
of settling differences by physical aggressiveness and the use of
guns and knives. The greater numbers of those hospitalized for
trauma were black; the average number of admissions for trauma for
blacks was 1.38 as compared to 0.069 for whites. (See Hospital
Admissions for Trauma, Appendix K, Table K-27.)

Figure 2.7 reveals that the most significant deviancy factor

related to crashes appears to be drunkenness convictions not

related to driving. Such convictions would include "drunk and

disorderly conduct" or "drunk in a public place." A higher number
of convictions is coupled with a higher rate of crashes. (X = 0.81
compared to X = 0.58). It is of interest to note that the split
into admissions for neurosis and mental illness comes from the low
conviction group which had zero or one conviction. We might con-
clude from Fig. 2.7 that group (B), the high conviction group,
(identified by 2 to 37 convictions) is a deviant group which pub-

licly "acts out" behavior, while group (A), the lower conviction

*The word "predict" or "predictor" is used in a non-global
sense in this study; it refers only to the context of our data.
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Total Drivers
N = 1274
X= .65

@ ADMISSIONS FOR TRAUMA %

A B
0 Admissions 1-21 Admissions
N = 798 N = 449
X = 58 X= .77

X = MEAN CRASHES
N = SIZE OF SAMPLE

Figure 2.5. Association between medical and group therapy,* and
crashes for all alcoholic drivers (1961-1967).
* See page 124 for all medical and group therapy characteristics

considered.
Total Drivers Y = MEAN DRIVING
E = 1247 CONVICTIONS
Y = 2.04 _ N = SIZE OF SAMPLE

‘ ADMISSIONS FOR TRAUMA ;

A B
0, 1 Admission 2-21 Admissions
N = 1025 N = 222
Y =187 Y =282

JADMISSIONS FOR ALCOHOLISM‘
D

C

0, 1 Admission 2-23 Admissions

N =70 N = 152

Y = 3.56 Y= 249

J MEAN GROUPJTHERAPYSCORE ‘
E F Y G

No group therapy Average & high scores Low Score
N = 45 N =92 N=15
Y =198 Y = 154 Y =420

Figure 2.6. Association between medical and group therapy,* and
driving convictions for all alcoholic drivers (1961-1967).

* See page 124 for all medical and group therapy characteristics
considered.
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X = MEAN CRASHES Total Drivers
N = SIZE OF SAMPLE N = 1247

X= .65

DRUNKENNESS CONVICTIONS
NOT RELATED TO DRIVING

A B

0, 1 Convictions 2-37 Convictions
N = 869 N = 378

X = 58 X= .81

VADMBSONSFORNEUROSS
AND MENTAL ILLNESS

C D
0-4 Admissions | 5-20 Admissions
N = 840 N=29
X = .56 X = 1.07

Figure 2.7. Association between deviancy* and crashes for all
alcoholic drivers (1961-1967).

* See Page 124 for all deviancy characteristics considered.

group, with interacting factors of neurosis and mental illness,
may tend to internalize problems or drink more privately.

However, the number of crashes for those having 5 to 20
admissions for neurosis and mental illness (group D) was almost
double the number for those having 0 to 4 admissions. This indi-
cates that the greater severity of neurosis and mental illness may
create a similarly greater disturbance or distortion of awareness
which makes people more liable to crashes.

Figure 2,8 depicts the effects of even one drunkenness con-
viction not related to driving or one other criminal conviction on

the prediction of driving convictions. Again, the number of

drunkenness convictions not related to driving is seen as the

strongest deviancy factor relating to driving convictions. Group

(B), which consists of persons having 2 to 36 drunkenness convic-

tions, has an average of 2.70 driving convictions per driver. This
value is 1.8 times greater than that for group (A) which consisted
of alcoholics having no drunkenness convictions related to driving

(¥ = 1.48). 1In addition, group (D), composed of alcoholics having
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Y = MEAN DRIVING CONVICTIONS

Total Drivers
N = SIZE OF SAMPLE

N = 1247

X =204

DRUNKENNESS CONVICTIONS
NOT RELATED TO DRIVING

A
0 Convictions
N = 670
Y = 1.48

OTHER CRIMINAL CONVICTIONS|
c D

0 Convictions
N = 544

Y = 1.28

1-13 Convictions
N = 126
Y =231

Figure 2.8. Association between deviancy* and driving convictions
for all alcoholic drivers (1961-1967)

* See page 124 for all deviancy characteristics considered.

no drunkenness convictions but 1 to 13 other criminal convictions,
has a mean number of driving convictions almost twice as high as
group (C), which consists of alcoholics with neither drunkenness
convictions nor other criminal convictions.

It might be reasonable to hypothesize that a liability toward
getting driving convictions is part of a total pattern or config-
uration of deviancy which involves a liability toward getting con-
victions in other areas. This pattern of deviancy may stem from
a characteristic "acting out" behavior and lack of self-control,
coupled with a disregard for authority demonstrated by disruption
and violation of legal and social norms.

Figure 2.9 depicts the combination of group factors (demo-
graphic, medical or group therapy, deviancy) as they relate to

crashes. The most influential factor this time appears to be age,

divided again into the same two groups as in Figure 2.3:
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Total Drivers
N = 1247
X= 65
AGE ]
A B
20-45 46 years & older
N = 486 N = 761
X= .84 X = B3
ADMISSION RATE ADMISSIONS FOR TRAUMA
Cc D E F
<1 admission every 21 admission every 0 Admissions 1-16 Admissions
three years three years N =478 N = 283
N= 142 N = 344 X= .45 X= 67
X= 59 X= .94
SEX
G H
Female Male
N = 45 N = 299
X =.40 X = 1.02

OCCUPATION* l'

I J
4,6 1,2,3,5,9
N= 44 N = 255
X = 57 X=1.10

X = MEAN CRASHES
N = SIZE OF SAMPLE

*See Figure 1

Figure 2.9. Association between the combined demographic, medical
and group therapy, and deviancy characteristics* and
the crashes for all alcoholic drivers (1961-1967).

* See page 124 for all demographic, medical-group therapy, and de-
viancy characteristics considered.
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A. A group of 486 drivers 20-45 years of age, with
a mean crash rate of 0.84, and A
B. A group of 761 drivers 46 years or older with a
mean crash rate of 0.53.
Most of the splitting occurred in group (A), the younger age group,
indicating how age and other factors, such as admission rate, sex,
and occupation, interacted in explaining crashes. Those 20-45-year-
old males with more than one hospital admission every three years,
and executive, professional, managerial or skilled manual occupa-
tions, have a higher number of crashes per driver than 20-45-year-
old females with one or fewer hospital admissions every three years,
and either retired or semi- and unskilled manual occupations.
Figure 2.10 depicts the combination of group factors (demo-
graphic, medical and group therapy, deviancy) associated with driv-

ing convictions. From this analysis it appears that age is the

most influential factor relating to driving convictions. The

younger age group (20-45 years) had an average of 2.89 driving
convictions per driver, a value 1.9 higher than that for the age
group 46 years and older (Y = 1.50).

The younger age'group, group (A), was further split by
deviancy factors and again by age. Fiqure 2.10 shows the direct
effect of one or more criminal convictions not associated with
drinking on the rate of driving convictions. In addition, a group
(H), identified by 3 to 23 drunkenness convictions not related to
driving, splits off from that group which has no other criminal
convictions. The average number of crashes per driver in group
(H) (4.17) is more than twice as high as that for group (G) which
was identified by 0, 1, or 2 drunkenness convictions not related
to driving.

The older age group, group (B), is further split by deviancy
factors and race. The effect of even one drunkenness conviction
not related to driving as an explanation of driving convictions is
depicted in Figure 2,10. Group (F), which had 1 to 37 drunkenness
convictions has an average of 2.10 driving convictions per driver,
a value twice as high as that for group (E) which was composed of

alcoholics having no convictions (Y = 1.05).
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Y = MEAN DRIVING CONVICTIONS
N = SIZE OF SAMPLE

Total Drivers
N = 1247
Y =204

Ay

20-45 years
N = 486
Y =289

[OTHER CRIMINAL

AGE

s ¥

46 years & older
N = 761
Y=150

F

1-37
Convictions
N = 329
Y =210

DRUNKENNESS CONVICTIONS
CONVICTIONS NOT RELATED TO DRIVING
C D E
0 1-22 0

Convictions Convictions Convictions

§=267 N= 219 N = 432

Y =227 Y = 3.64 Y = 1.05

DRUNKENNESS CONVICTIONS RACE
NOT RELATED TO DRIVING
G Y H J
Cogciiions c 3-2'3{ Caucasian Black
onvictions
N = 406 N= 26
N =238 N =29 V- 96 7= 202
Y = 2.04 Y =4.17 ) '
AGE
K L
20-35 years 26-45
N = 65 N= 173
Y =293 Y=170

Figure 2.10. Association between the combined demographic, medical

* See page 124 for all demographic, medical-group therapy, and de-

and group therapy, and deviancy characteristics*, and
the driving convictions for all alcoholic drivers

(1961-1967).

viancy characteristics considered.
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Of particular interest is further evidence of the factor of
race in relation to driving convictions. Blacks, even in the older
age group having no drunkenness convictions, show an average number
of driving convictions 2.5 times higher (Y = 2.42) than that of
whites in the same category (Y = 0.96).

Figure 2.11 displays the association between specific driving

convictions and crashes. The most pertinent factor found to relate

to crashes is speeding convictions. As shown, the total sample of

drivers is divided into:
A. A group of 814 drivers with no speeding convictions
with an average of 0.39 crashes per driver, and
B, A group of 433 drivers with 1 to 12 speeding con-
victions with an average of 1.13 crashes per driver,
a value which is 2.9 times higher than that of the
first group.
These two groups contrast further on the next split. Group (A)
(identified by fewer crashes and no speeding convictions) splits
on other driving convictions, a less serious category than DUIL,
which is the comparable level split for group (B) (identified by

more crashes, and 1 to 12 speeding convictions). Group (F) con-

taining 100 people with 1 to 4 DUIL convictions has exactly twice

as many crashes per driver than its corresponding group (E) con-

taining alcoholics having no DUIL convictions. However, looking

at the many splits coming from this "0 DUIL" group suggests that
these people may have been charged with other or less serious
offenses. At any rate, the structure of the data depicts an inter-
action of other factors (other driving convictions, reckless and
felonious driving, speeding) with this group of 333 people having
no DUIL convictions. The data also suggest that the higher number
of convictions in these interacting factor categories is associated
with a greater number of crashes per driver. This is true for the
entire display of the data: those groups containing the highest
number of convictions show a proportionately higher number of
crashes per driver. Group (L) which has the greatest number of
crashes contains alcoholics with 2 to 12 speeding convictions and

1 to 4 DUIL convictions (N = 53, X = 2,21). 1In contrast, group (C)
which has the least number of crashes contains alcoholics with no
speeding convictions and no other driving convictions (N = 544,

X =0.206)..
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X = MEAN CRASHES Total Drivers

N = SIZE OF SAMPLE N = 1247
X= .65
SPEEDING
CONVICTIONS 5
1-12 Speeding
N = 433
X =113
DUIL
CONVICTIONS
E F
0 Other 1-6 Other 0DUIL 1-5 DUIL
N = 544 N =270 N = 333 N = 100
X= .26 X =.65 X= .92 X =184
OTHER DRIVING OTHER DRIVING SPEEDING
CONVICTIONS CONVICTIONS CONVICTIONS
c Y H Y LY A K_ ¥ LY
1, 2 Other 3-6 Other 0, 1 0th 2-9 Other 1 Speeding | | 2-12 Speeding
N = 239 N = 31 N=234 N =99 N = 47 N= 53
X = 57 X =126 X= .72 X = 1.40 X = 1.43 X =221
RECKLESS AND SPEEDING
FELONIOUS CONVICTIONS
M CONVICTIONS N 0 P
0 Reck/Felon. 1, 2 Reck/Felon., 1,2 Speeding 3-12 Speeding
N = 215 N =19 N=76 N =23
K= 64 X = 1.58 X =122 X = 2.00

Figure 2.11. Association between specific driving convictions* and

crashes for all alcoholic drivers (1961-1967).

* 83% of these convictions are independent of crashes.

124 for a list of all driving convictions considered.

** Other Driving Convictions are all of the driving convictions

See page

other than DUIL, Reckless and Felonious, Speedlng, and Driver's

License convictions.
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Figure 2.12 combines those AID-selected characteristics that
are most highly correlated with crashes. Variables for this
analysis included the most significant descriptors resulting from
the factors previously considered (Figure 2.9); these variables
are: age, admission rate, admissions for trauma, sex, and occupa-
tion. 1In addition, the variable of driving convictions not asso-
ciated with crashes was added since our data suggest (Fig. 2.11)
that a higher number of driving convictions is associated with a
higher number of crashes.

We find three groups of high-crash alcoholic drivers as a
result of this analysis:

1. Those drivers who have more than eight convictions

not related to crashes; group (F).

2. Those drivers who have 2 to 7 convictions not
related to crashes, who have more than one hospital
admission every three years, and whose occupation
can be denoted by occupational codes 1, 2, 3, and
6; group (L).

3. Those drivers who have 0 to 1 conviction not related
to crashes, are under 46 years of age and have one
or more trauma admissions; group (H).

These groups are further described in the section following.

2.3.2.1 Comparison of Critical Driving Groups Selected by

AID with Alcoholic Drivers Having No Crashes and Convictions. In

order to highlight characteristics of the alcoholic problem driver,
we found it useful to compare groups of drivers having high numbers
of crashes and driving convictions with a group having no crashes
or driving convictions. All of the tables in Appendix K charac-
terize these groups of drivers in terms of demographic, medical and
group therapy, and deviancy variables.* The groups of alcocholics
studied are as follows:
1. A group of 313 alcoholic drivers who are licensed

and without driving convictions or crashes.

*Refer to Sections 2.2.3.1 - 2,2.3.3 for further explanation
of these variables.
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Total Drivers
= 1247
X= 65

DRIVING CONVICTIONS NOT ASSOCIATED

WITH CRASHES

A B
0, 1 Convictions 2-19 Convictions
N = 768 N = 479
X= .45 X= .97
AGE ["DRIVING CONVICTIONS NOT
¢ ASSOCIATED WITH CRASHES
c D E F
20-45 years 46 years & older 2-7 Convictions 8-19 Convictions
N =239 N = 529 N = 442 N = 37
X= 62 X = .38 X= .89 X =192
TRAUMA ADM|SS|ONS¢ ‘ ADMISSION RATEJ
G H | Y J
0 Admissions 1-4 Admissions SlﬁdmmﬂmWWEW >1ﬁdmwmm1wew
N = 169 N = 70 ree years three years
X< 49 X = 93 N= 122 N = 320
' ' X=_.63 X=_.99
OCCUPATION* l
K L
X = MEAN CRASHES
N = SIZE OF SAMPLE 4,59 1,2,3,6
*See Figure 1 N = 92 N = 228
X =.72 X = 1.10

Figure 2.12. Characteristic descriptors associated with crashes
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2. A group of 335 alcoholic drivers with high crash
rates. Included in this group are three high-crash
groups (F, H, L) shown in Figure 2.12 of the AID
analysis:

a. A group of 37 alcoholic drivers who have 8 to 19
driving convictions independent of crashes and
whose mean crash rate is 1.92.

b. A group of 228 alcoholic drivers identified as
having 2 to 7 driving convictions independent
of crashes, more than one hospital admission
for all causes every three years, occupations
denoted by 1, 2, 3, or 6 of our occupational
code*, and a mean crash rate of 1.10.

c. A group of 70 alcoholic drivers identified by
0 or 1 driving convictions independent of crashes,
are 20 to 45 years of age, have 1 to 4 hospital
admissions for trauma, and a mean crash rate of
0.93.

3. A group of 76 alcoholic drivers with high crash and
conviction rates. Included in this group are two
groups (L, P) shown in Figure 2.11 of the AID
analysis:

a. A group of 53 alcoholic drivers with 2 to 12
speeding convictions, 1 to 4 DUIL convictions,
and a mean crash rate of 2.21.

b. A group of 23 alcoholic drivers with 3 to 12
speeding convictions, 2 to 19 other driving con-
victions, 0 DUIL convictions, and a mean crash
rate of 2.00.

Group (1) has a relatively higher proportion of females than
the other two groups. Since women normally move in safer environ-
ments and follow living styles with low individual exposure to
hazards (Adams 1970), we may in part explain the absence of crashes
and convictions in group (1) by lower "exposure proneness" of

women. In addition, since these women are alcoholics, it may be

*Refer to Appendix J for occupational code.
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reasonable to hypothesize that either they drink more privately and
drive less often after drinking or are more circumspect in their
driving behavior after drinking.

Group (1) also exhibits a relatively lower proportion of
blacks in comparison with the other two grou@s, a factor consistent
with our findings that suggest an over-representation of blacks in
obtaining driving convictions. Moreover, most of the drivers in
this group without crashes or convictions are between 46 and 55
years of age in contrast to the other two groups who average
between 36 and 45 years of age.

While the greater proportion of those in all three groups are
married, more people in group (2) are separated and divorced than
in any other group. Furthermore, this group of high-crash drivers
‘also has a higher percentage of suicides. While all three groups
present similar mean rates of admission for alcoholism, admissions
for trauma in group (2) are more than twice those in group (1),
and 1.3 times that of group (3). It is of interest to note that
this same group of high-crash drivers has a mean rate of drunken-
ness convictions not related to driving 2.5 times higher than the
mean rate for group (1l). Likewise, the mean rate for other
criminal convictions in group (2) is the highest of all three
groups. The Wayne County Fatality Study* and the Carlson and
Klein (1970) study suggest a relationship between driving deviancy
and other non-driving deviancy; these data tend to support these
findings.

Group (3) has a relatively higher proportion of state hospi-
tal patients, prisoners, and admissions for neurosis and mental
illness than the other two groups. This group of drivers with a
high rate of conviction and crashes also contains the highest pro-

portion of blacks and the greatest incidence of family problems.

2.3.3 EVALUATION OF GROUP THERAPY AS A DETERRENT TO
ALCOHOLIC DRIVER INVOLVEMENT IN CRASHES. The evaluation of group
therapy as a deterrent to crashes (1961-67) should be considered
in light of the following five observations: (1) The objective of

this alcoholic group therapy program was to help the individual

*See Section I of this report.
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develop sufficient behavioral control to abstain from drinking
beverage alcohol, and not to develop control of his driving
behavior. (2) The relatively rare crash event may not be suffi-
ciently sensitive, as a dependent variable, to allow us to differ-
entiate between the rates of those who attended group therapy, and
those alcoholics who did not attend. (3) The relative lateness
(age 49) of identification and referral to group therapy in the
life of the alcoholic driver presented difficulties--first, the
younger (25-35 years) alcoholics have the higher rates of crash,
and it is invalid to attribute the expected decrease in crash rate
to the effect of group therapy alone; secondly, the lateness of the
occurrence of group therapy did not provide sufficient time after
therapy for the development of a meaningful difference in the crash
rate., (4) The individuals who were referred to group therapy seemed
for the most part to be physically deteriorated alcoholic patients
in advanced stages of the syndrome. This was reflected in the fact
that several other hospital' admissions seemed to cluster around
each group therapy admission, and therefore a reduction of driving
would be expected during this time period*. Finally: (5) The

more distressed alcoholic individuals seemed to be those who were
referred to the hospital group therapy program. This is based on
the fact that there were significantly higher rates of individuals
with suicide attempts, mental illness, and family problems in the
group that the physicians referred to group therapy. In addition,
the group referred had a higher rate of state hospital admissions
than those individuals not referred to therapy. The literature
suggests that these individuals might have a higher crash and
driver conviction rate (Selzer and Ehrlich 1969).

Considering these confounding factors, we cannot determine
whether group therapy caused the alcoholic to be sober or deterred
him from driving while inebriated. Nevertheless, if the litera-
ture is correct, one would expect that those alcoholic individuals
who were most disturbed and attended group therapy would have a
worse driving record than those who were not as socially deviant
and also did not attend. However, this was not the case,

The driving performance of those alcoholics who attended group ther-
apy was not significantly different from those who did not attend,
but were diagnosed alcoholic by a physician.Table 2-25 compares the
means of the crash and driver conviction record of those who had
therapy and those alcoholics who did not have ‘therapy.

i

*See Analysis of Life Patterns of Alcoholics, Section 2.3.4.
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TABLE 2-25. CRASH AND DRIVING CONVICTION YEARLY RATE
(1961-67) BY GROUP THERAPY PARTICIPATION

0] n g '
g o
-0 o1 A 0
- -~ 02 w3 o )
0 o o u o n 0 o -0
(0] 0] £ 0 f0O0NT O v A -~ H 0 *
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Group :
Therapy 0.69 2.10 1.71 0.34 0.13 0.68 0.19 0.76
(N=834) ‘
No Group
Therapy 0.56 1.92 1.65 0.34 0.13 0.55 0.25 0.66
(N=413)

*Offenses under "Other" are listed in Appendix J.

Even when we evaluated the 1120 available updated (1968-1969)
driver records for those who attended and those who did not, there

was no significant difference (see Table 2-26).

TABLE 2-26. CRASH AND DRIVING CONVICTION YEARLY RATE
(1968-1969) BY GROUP THERAPY PARTICIPATION

Other

Driving Reckless/ Driving
Sample Crashes Convictions DUIL Speeding Felonious Offenses
Group - :
Therapy 0.15 0.43 0.04 0.14 0.01  0.16
(N=763)
No Group
Therapy 0.15 0.42 0.02 0.16 0.01 0.16
(N=357)

The data suggested that there was little significant differ-
ence between the driving behavior descriptors or the characteristics
of the alcoholic group that was treated, and the group that was
untreated. Consequently, we felt that perhaps by analyzing the

. self-selection factor of those who participated longer in group
therapy, we might uncover differences in driving behavior. We,
therefore, hypothesized that the longer one participated in therapy,
the more effective the therapy would be in changing drinking
behavior and other life style behaviors. And then it was felt that

this change would be displayed in a reduction of traffic crashes

and offenses.
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We then proceeded to divide the sample of those who attended
group therapy into four groups. The groups consisted of those
with three or fewer, four to six, seven to twelve, and thirteen
or more days of therapy. Individuals with fewer than three days
of therapy barely participated in the program. Often it is the
case that patients are obstreperous and simply awake from the
effects of tranquilizer drugs only to withdraw from the program.
Those individuals who stayed for about a week participated to some
extent in the program. For the most part, the group that partici-
pated from seven to twelve days completed a full session of didac-
tic lectures and discussion sessions. And those who attended
therapy for thirteen or more days, in effect, repeated the program
either because there was a slip back to previous uncontrolled
drinking, or because they simply continued to feel the need to
participate in the ongoing group therapy program. We reascned
that, for the most part, had the program been effective in instill-
ing behavioral control in the first full session, a second or
third time through group therapy would have been uncalled for.

Our findings tended to corroborate the hypothesis that there
was a trend for the alcoholic individuals who refused or for some
reason could not complete group therapy to be those who contributed
the most to the driving conviction rate.

The driving conviction rate is lower for the group that com-
pleted one full therapy session, and the crash rate remained
relatively constant.

In addition, the analysis of the available updated driving
records revealed similar results. Table 2-~27 reflects a driving
record that includes only convictions that occurred after group
therapy. Table 2-28 includes all driving convictions during the
six and a half years of the therapy program. It includes driving
convictions that occurred both before and after therapy. This
confounds any effect that group therapy would have on crash and
conviction rates.

There was a consistently high crash and driving conviction
rate for those who through a self-selection process declined or
could not cooperate in group therapy. The group with the lowest
rate included those individuals who cooperated, completed one group

therapy session, and for whom one session was apparently successful.
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TABLE 2-27.

Group Rates

Crashes
Driving
Convictions
DUIL

Reckless &
Felonious

Speeding

Driver's License
Of fenses

Other Driving
Offenses

Age (Years)

CRASH AND DRIVING CONVICTION YEARLY RATES
(1968-1969) BY DAYS OF GROUP THERAPY ATTENDED

Days of Group Therapy

0-3 4-6 7-12% 13
(N = 131) (N = 137) (N = 225) (N = 270)

0.22 0.17 0.11 0.14
0.57 0.51 0.33 0.41
0.04 0.04 0.01 ’ 0.07
0.01 0.01 0.00 0.01
0.18 0.20 0.10 0.11
0.08 0.07 0.05 0.06
0.25 0.18 0.13 0.14
47.9 48.3 49.2 48.5

*One group therapy series.

TABLE 2-28.

Crashes and
Convictions

Crashes
Driving
Convictions
DUIL

Reckless &
Felonious

Speeding

Driver's License
Offenses

Other Driving
Offenses

Age (Years)

CRASH AND DRIVING CONVICTION YEARLY RATES
"(1961-1967) BY DAYS OF GROUP THERAPY ATTENDED

Days of Group Therapy

0-3 4-6 7-12% >13
(N = 149) (N = 149) (N = 246) (N"= 290)
0.73 0.70 0.67 0.70
2.44 2.27 1.92 1.99
0.41 0.30 0.26 0.39
0.12 0.12 0.13 0.14
0.83 0.66 0.65 0.64
0.16 0.36 0,17 0.13
0.93 0.82 0.70 0.69
47.2 47.9 49.1 48.5

*One group therapy series.
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For those who repeated group therapy (>13 days), the rates were
slightly elevated, except in the case of driving under the influence
of liquor, where the rates were higher in the group which under-
went little or no therapy, and in the group that repeated group
therapy. It is reasonable to expect that a successful alcoholic
therapy program would show its greatest effect in the DUIL rate
because the goal of the program is to bring drinking behavior
under control.

It may be that the self-selection process is contributing to
the high crash rate of those who withdraw early from therapy. It
seems that a modification of the program would be desirable to
reduce the program withdrawal rate and to reduce the crash and
conviction rate for alcoholics. Clearly more research is needed
in order to evaluate both the effect of group therapy and the
quality of the participant's performance as deterrents to the

alcoholic's crash situation.

2.3.4 ANALYSIS OF LIFE PATTERNS OF ALCOHOLICS. 1In this
task we have conducted an initial investigation of the relation
between deviant life style and alcoholism, as reflected in the
variables in this data set. A major thrust of the NHSB alcohol
and traffic safety program is the prevention and control of the
deviant driving behavior of problem drinkers. The association
between deviant driving behavior and other deviant life behavior
has been established in this report and in numerous other studies
by researchers such as Selzer (1969), Waller (1964), and Haddon
(1962).

In addition, other parts of this report show that alcoholics
are over-involved in hospital admittances, motor vehicle viola-
tions, crashes, and criminal convictions.

Since it is known that deviant events occur excessively in
the life of an alcoholic, it is reasonable to question whether
certain groups of alcoholics exhibit well defined and predictable
life patterns over time. Specifically, certain easily measured
types of deviant behavior events have been obtained from the data
collected from the Hurley Hospital population. The nature of the

event (e.g., traffic violation, hospitalization) and the time
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between events (measured in months) has been determined, Appro-
priate analyses have been conducted to examine sequential

relationships;

2.3.4.1 Definition of Event Variables and Research Questions.

The events that have been considered in this study are:
1. Traffic Violation
. Crash
. Crash and Violation

. Financial Responsibility

2

3

4

5. Criminal Offense
6. Death

7. Hospital Admission (Normal)

8. Hospital Admission (Emergency)
9

. Group Therapy Treatment

The analysis has dealt with two important questions:

1. Do particular patterns of events occur in the life of
an alcoholic?

Under this question the probability of particular events
following other events was examined. For example,vif a subject
has a traffic conviction, what is the probability that the event--
a traffic conviction--will be followed by some other event (e.g.,
a crash). If such patterns exist, it may be possible to select
points of intervention in an alcoholic's life in order to reduce
crashes. '

2. Does the time interval between events provide a
means of predicting life behavior in terms of event types and/or
subsequent time intervals?

For this question, the time in months between adjacent pairs
of events was computed. We assumed that the occurrence of two
events within a very "short" time interval of each other indicates
more life problems than does the occurrence of two events at "long”
time intervals. This leads to a hypothesis that serious life
problems may have resulted in two or more events occurring within
a short time period. This bunching of events can be identified
by a short time interval following another short time interval.

We also investigated whether or not certain event types are pre-

dictors of short time intervals (e.g., life problems).
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This task is seen as an exploratory step in the study of the
life pattern of alcoholics. By using the above two rather simpli-
fied research questions, we have attempted to gain some insight
into the problem of predicting deviant life patterns for alcoholics.
The analysis has used some fairly gross measurements of life
events and the time between them. If some insight can be gained
through the use of these gross measurements, a more rigorous
research procedure might be developed. Thus, we view this analysis

as exploratory and observational in nature.

2.3.4.2 Analytical Structure. The analysis uses as its

population a group of 1,071 alcoholic drivers who have been treated
at Hurley Hospital. By defining our population to include all
1,071 alcoholics, it is possible to compare probabilities and
conditional probabilities for various subgroups of the population
defined in terms of the occurrence of the events listed above. It
should be kept in mind that all of the conclusions reached in this
analysis are conditional on the defined population.
Before beginning a discussion of the analysis and results,
it will be useful to define the terms and notation to be used.
Event Type: A major occurrence in the life of a subject which
can be defined in terms of a public record and a particular date
(month and year). The subscript "j" will be used to identify

event types. As indicated previously, the event types considered

are:

j = 1: Traffic Violation j = 5: Criminal Offense

j = 2: Crash j = 6: Death

j = 3: Crash and Violation j = 7: Hospital Admission (Normal)
j = 4: Financial Responsibility j = 8: Hospital Admission

(Emergency)
j = 9: Group Therapy Treatment

Event Sequence Position: The event types occur in some order

over the life of each subject. The date of January 1951 was arbi-
trarily selected as the initial or zero time for all subjects. The
event types which occurred after the initial time were placed in
order by their date. This order defines a series of event

sequence positions. Thus, the first event type which occurred
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after January 1951 is in event sequence position (1) and the
event sequence positions are indexed by the letter "i" and proceed
from one to twenty.

Time Interval: The time in months between two successive

events.

Interval Sequence Number: A number used to identify how a

particular time interval relates to a particular event sequence
position. The interval number is the same as the event sequence
position number‘which precedes it. Thus, the time interval between
event sequence positions (1) and (2) is defined as having its
interval sequence number equal to 1. The letter "k" will be used
to indicate interval sequence number.

Figure 2.13 summarizes the notation c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>