DOT HS-801 433
DOT HS-801 434
DOT HS-801 435
DOT HS-801 436

ANALYSIS OF HIGH RISK GROUPS
FOR ALCOHOL COUNTERMEASURES

Contract No. DOT-HS-4-00989, DOT-HS-4-00990,
DOT-HS-4-00991, DOT-HS-4-00992

March 1975

Final Report

PREPARED FOR:

U.S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
WASHINGTON, D. C. 20590

Document is available to the public through
the National Technical Information Service,
Springfield, Virginia 22151



Thi's document is ‘dissemine
of the Department of Transport

,of information exchange. The

ment assumes no liability for
thereof. '

nited States Govern-

ﬁtion in the interest
{tS'contents Or use



Techaicol Report Documentation Page

r‘-—‘m" No. 2. Government Accession No. 3. Recipient’s Cotalog No.

DOT HS-801 433 ,
4. Title end Subtitle 5. Repott Dote
ANALYSIS OF HIGH RISK GROUPS FOR ALCOHOL March 1975 :
COUNTERMEASURES; PHASE I: HIGH RISK - Porlorming Organization Code |
DRIVER STUDY PLAN REPORT

8. Performing Orgonization Report No.

7. Awhors) M_H. Wagner; J.H. Bigelow; J. Cobb;
L. Goldstein; R.E. Kirkpatrick

9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)
Technical Research Associates, Inc. e

10?04 ‘VarWJ.Ck.AYenue DOT-HS-4-00989
Fairfax, Virginia 22030 R T S —"
12. Sponsoring Agency Nome and Address : 6/1/74 to 12/31/74
Department of Transportation Study Design Plan

National Highway Traffic Safety Admin.
Washington, D.C. 20590

15. Supplementary Notes

14. Sponsoring Agency Code

16. Abstract

The study plan defines a number of high risk drinking driver
groups, specifies variables to be used in developing a predic-
tive model of high risk drinking driving within these groups,

and presents a design for a survey research operation which will
discover these groups of high risk drinking drivers in the field|
gather data on the relevant variables, and inductively develop
best predicting equations from the data collected. Question-
naire forms are included, sampling plans and instructions; in
fact, all work necessary to begin Phase II of the research pro-
ject, the conduct of the survey.

17. Key Words 18. Distribution Statement
Alcohol; drinking driver; sur- Document is available to the public
vey desi’gn' high risk driver through the National Technical
survey; sux"vey plan Information Service, Springfield,

’ Virginia 22151

19. Security Classif. (of this report) 20. Security Classif. (oé this page) ) 21. No. of Poges | 22, Price
Unclassified Unclassified ‘ 1

Form DOT F 1730.7 -72) Repioduction of completed page cuthanzed

Ai

# 1, S, COVERNMENT PRINTMNG OF:ITFE . 1373 "10-374732%



Introduction

During June 1974 the National Highway Traffic Safety

Administration awarded four para%lel contracts entitled:
ANALYSIS OF HIGH RISK GROUPS FOR ALCOHOL COUNTERMEASURES

By completion of the six months study, the four contractors
(Anacapa Sciences Inc., Highway Safety Research Inst., Ketron Inc.,, and
Technical Research Associates) identified, largely on the basis of a
literature review,criteria for selecting groups of individuals thought
to have a high probability of being involved in alcohol-related accidents.
Table I presents the potentially "high risk" groups of individuals which were
identified by the contractors., In addition, detailed plans were prepared
for the development and validation of techniques which identify high risk
groups of drivers prior to crash involvement; therefore it was decided to

combine the four reports into a single volume.

Seed B Peigy bt ve

Fred B.Benjamin, ntract Technical Manager
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Table 1. Potential High Risk Groups Identified by

the Four Contractors*
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* Note: all of the contractors identified males for selection 1in each of

groups

'
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|Arrested for Driving While Intoxicated (DWI)
General : A ) X X X
One or more ASAP-DWI violations in past three years X
lAge
20-24 years old, one or more moving violations X
Under 20 years of age, one or more moving violations X
65 years old or older, drives at least one day per week X
Young, working class, single, less than 12th grade education. X !
Alcohol Abuse
General (arrested for DUIA, arrested for non-traffic alcohol
offenses, admitted to alcohol treatment facility X
Previous alcohol-related crashes X
Stress :
General (economic problems, divorce) X
Divorced previous year, spouse custody of children X
Divorcing X
Miscellaneous
Blue~collar worker with high absenteism rate X
Insurance classification as assigned risk X
Priver improvement groups X
: N » . R — . . X ,
Sociopathtic risk group (non-traffic arrest risk group) TheTr™Rizh TISK
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A. The Societal Problem of the Drinking Driver

~

1. Extent of tHe Problem

'Over the past twenty-five years, the problem of highway fatalities has grown
to near epidemic proportions. During 1972, approximately 56,000 persons were
killed on the nation's highways.1 Traffic crashes have been identified as the
largest single source of death for individuals under 45 years of age.2Z Because
the traffic safety problem primarily involves the young, the total number of use-
ful man-years of labor lost due to traffic crashes has been growing and is now
approaching the loss from heart disease and. cancer. Hundreds of thousands of
persons each year are seriously injured. Billions of dollars in societal losses
are sustained each year as the result of traffic crashes.

In 1968, a report from the Secretary of Transportation to the Congress,4
stated: '

"The use of alcohol by drivers and pedestrians leads

to some 25,000 deaths and a total of at least 800,000
crashes in the United States each year. Especially
tragic is the fact that much of the loss of life, 1limb,

and property damage involves completely innocent per-
sons."

The problems of alcohol related crashes were first recognized and reported
in 1904, but it wasn't until the 1950's that highway safety investigators began
to understand the precise relationships of the elements of alcohol and driving.
Today it is indisputable that alcohol is the most significant single factor
leading to fatal crashes. ~

Alcohol also lies beneath a major portion of the violent injuries and deaths
in this country.? It has a two-pronged effect on the human body. On the one
hand, coordination and perception are impaired. On the other, judgment is affected
and individuals:.are led to greater risk~taking. Thus, the driver who drinks
excessively not. only reduces his ability to control his vehicle but is led to
drive in a more hazardous fashion.® The result is that half of the deaths on U.S.

1Accident Facts, 1973 Edition, National Safety Council

2Vital Statistics of the United States, (1968).

3Nat'ional Center for Health Statistics; Department of Health, Education and
Welfare, (1969).

41968 Alcohol and Highway Safety Reprot; National Highway Traffic Safety
Administration, (August, 1968).

Secretary; Health, Education and Welfare; Alcohol and Health, First Special
Report to Congress, U.S. Department of Health, Education and Welfare, 121 pp.,
p. 40, (December, 1971).

6Committee on Mediocolegal Problems, AMA; Alcchol and the Impaired Driver, AMA
Chicago, Illinois, pp. 234 (1970).
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highways are related'tO'a&cdhol.7

24 fSocietal Cd§ts

The estimated monetary loss to Ssoclety -as the result of motor vehicle crashes
range from $25 billion to $46 bildion, depending upon the source of information (such
as the National Safety ‘Council or ‘the National Highway Traffic Safety -Administration).
In 'a recent repottv%y the National Highway Traffic Safety Administration (NHTSA),
the -average societal loss ‘(earnings lost, etc.) for a ‘trafific fatality was $200,000;
the ‘average cost as the result ‘of a non-fatal traffic related injury was $7,300,
while the estimated property damage cost was $300. These costs do not include such
intangible items as the 'value" of a human life, the grief and sorrow of family and
friends, the literal pain and suffering of those injured, the extensive inconvenience
to the general public, and the ‘diminished social welfare to the entire nation.

With ‘the excessive use of alcohél playing -such ‘a major role in traffic crashes
in the country, -a comsiderable reduction in alcohol-related crashes would bring
about a substantial decrease in ‘these societal costs.

3. Identification of High Risk Groups

It ‘has long been cited that the problem drinker constitutes ‘the major threat of
vehicular ‘crashes ‘caused by the excessive usé of alcchol. Waller -and Turkel, in
their 1966 article entitled, "Alcoholism and Traffic Deaths," stated:?

Tt is believed that the majoérity ‘of drivers and
pedestrians involved in ‘traffic accidents after
drinking are not social drinkers. However, among
younger ‘drivers social ‘drinking appears 'to present
morée of ‘a problem. ‘Greater atténtion must be given
‘to the ®act that ‘mos't fatally injured pedestrians
are handicapped by extreme youth, intoxication or old
age and ‘that thore -appropridte methods for separating
these ppersons from traffic will ‘have to be developed.
Also, it is thought that greater success will be
-achieved in the prevention :of ‘drinking accidents by
more ‘emphasis on identification and ‘tréatment of
‘alcoholism among first-offense ‘drunken drivers and
less 'on ‘the punitive approach.”

7U.S.‘Departmeﬁt of Transportation, 1970,~Report_ovactivities'Under the High-
way ‘Safeity Act of 1966, Vol. I, U.S. Department of Transportation, NHTSA,
pp. 50 (1970).

8’Socie',ta'lvC,c'>st-s of,MoﬁormVéhicle,Accidéntsg Preliminary Report, U.S. Depatrtment
of Transportation, NHTSA, -(April, 1970):

9Wa1ier3 J.A.; Turkel, H.W.; Alcoholism and Traffic Deaths, New England Journal
of Medicine, September 8, 1966.

A -2-



In a study of the comparison of alcoholics and other licensed drivers in King
County, Seattle, in 1969, C(Crancer and Quibing concluded that an examination of
violations and accidents on a driving record may lead to identification of problem
drinkers and serve as a basis for effective treatment and license control programs
for this group. There have been many studies and reports of the identification of
high risk drivers on the basis of data of crashes or convictions of alcohol-
related traffic offenses. Charles Rosenblatt, in his report entitled, "Recognizing
the Drinking Driver," which was a study of traffic fatalities in Wayne County,
Michigan, stated:

"From these data on the crash-involved alcoholic d
drivers, it appears that younger drivers with high
rates of driving convictions are a disproportionate
part of the drinking driver problem. What is also
apparent, from the offenders' high rate of driving
convictions, is that these individuals are already
well known to our courts. However, they are probably
seen as driving violations, not as problem drinking
drivers. This may be because these younger drivers
often have not developed the characteristics associ-
ated with late-stage chronic alcoholism. These
factors combine to render the courts ineffective in
dealing with the problem of the young alcoholic
driver."”

Another study in this area was the exploration of a comparison of persons found
in the Maryland Psychiatric Case Register and the Natiomal Driver Register. In this
1972 report by Rosenberg, Goldberg and Williams, it stated that:

"Since convicted drunken drivers constitute a group
with a high rate of alcoholism, it is evident that
such convictions represent a significant means of case
findings. It is also apparent that the NDR (National
Driver Register) has potential for several research
studies in the alcoholism area, including one in which
an estimate of the prevalence of alcoholism in the
United States might be obtained."

OCrancer, A., Jr.; Quibing, D.L.; The Chronic Alcoholic as a Motor Vehicle
Operator, Northwestern Med., Seattle, 1968, pp. 42-47, 1969.

11Rosenblatt, C.A.; Recognizing the Drinking Driver, HIT Lab Reports, May, 1971.

12Roseﬁberg, N.; Goldberg, I.D.; Williams, G.W.; Alcoholism and Drunken Driving,
Quarterly Journal of Studies on Alcoholism, p. 33, 1972,




Other studies have combined the identification of problem drinkers from .
driving records together with a predictive type of device, In a major work by
Mortimer, Filkins and Lower, in regard to the preparation of a questionmnaire to
identify problem drinkers, the reported results of Phase I indicated that the exam-
ination of the driving records of the control and alcoholic samples showed that the
alcoholics had significantly more violations and accidents. Therefore, such data
can also be used to supplement the test scores in reaching a diagnosis in personms
scoring in the presumptive problem drinker category. A court procedures manual was
developed to provide background information to the court worker, and described the
use of scoring keys to derive a diagnosis. It concluded that further field testing
and validation are needed to ascertain the continuing effectiveness of the procedures
incorporated in the manual. ’

The predictive models themselves have long been the subject of controversy. An
indication of this is found in the usage of many different predictive deviees in the
various ASAP's in the country. In some instances, a predictive model was used
initially, only to be discontinued and another system emplcyed. In 1968, Selzer,
in an evaluation of the Michigan Alcoholism Screening Test (MAST), concluded that
the reliability of the test in uncooperative or untruthful subjects is unascertained.

Even when there has been some showing of a significant rate of success, there has
been negative reports of subsequent countermeasure activities. Pollack, in a four
year study on the "Drinking Driver and Traffic Safety Project,'"  reported that a
simplified prediction model was developed which improves the discrimination between
drinking drivers and non-~drinking drivers by approximately 10%. A similar level of
achievement was achieved for recidivist drunk drivers compared with one-time drunk
drivers. This report also evaluated different intervention methods. He found the
results of this evaluation to be inconclusive, but suggested that there was little
difference between the conventional and the experimental treatments, or among differeiit
experimental treatment methods.

4, Study Objective

The objective of this study is to develop @ procedure by which an individual,
through-a group identification process, can be predicted as a potential high-risk
driver. It has long been a desire of NHTSA to develop such a prediction indicator.
Most of the models developed to date relied upon the initial introduction into the
system through some deviant driving behavior or traffic crash. If some meéthod or
methods can be developed to determine these persons prior to a crash, together with
some feasible means of introducing effective countermeasures, it would substantially
minimize the risk of future crashes.

3Mortimer, R.G.; Filkins, L.D.; Lower, J.5.; Court Procedures for Identifying
Problem Drinkers—-Report on Phase I. TFinal Report, Phase II, University of Michigan,
Highway Safety Research Institute, July 21, 1971, November 30, 1971.

14Selzer, M.L., Michigan Alcoholism Screening Test (MAST), Preliminary Repori,
University of Michigan Med. Ctr., J~34, pp. 143-145, 1968.

15
Pollack, S., Drinking Driver and Traffic Saféty Project, University of Southern
California, Fimal—Report; May; 197z
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B. The Study Problem
1. Problems of Predicting Accidents

Alcohol related accidents are difficult to predict even though they may comprise
almost 50 percent of most fatal accidents (DOT 1968 Alcohol and Safety Report).
To understand this difficulty, it is well to examine the problems involved in pre-
dicting any type of automotive accident. Three characteristics of accidents make
control and prediction difficult. First, they are rare events per unit of exposure
whether measured in years or miles travelled per driver. Second, they are generally
the resultant of multiple causation which, in turn, makes studies of accident causes
difficult and focusing in on one specific variable, alcohol involvement, also difficult.
Third, the accident records of individual drivers have low stability over time so
that their predictability is limited.

Some recent findings suggest that alcohol related driver fatalities are not
necessarily a distinect category. The University of Southern California Drinking
Driver and Traffic Safety Project for NHTSA concluded that "The drinking driver
involved in the fatal crash should not be regarded as a distinctively different
type from the non-drinking driver in the fatal crash population.....Applications of
effort should be directed toward all types of drivers likely to become involved in
a serious crash." (Didenko et al., p. 65)

They also found that "A record of past alcoholic violations was also found in
one of the patterns for the deceased non-drinking drivers. The evidence is quite
clear that a way of life that involves heavy use of alcohol is potentially dangerous
even when there is no drinking prior to driving."

Since alcohol related accidents are so rare and are not necessarily distinct
from other categories when fatalities are involved, the next sections analyze the
basic statistical eharacteristics af accidents and violations. This includes the
rarity and stability of accidents and violations and the correlation between
accidents and violations. The implications of these statistical characteristics of
accidents are then discussed.1

2. Rarity of Accidents

In one year of driving in California, from 7.7 to 8.6 percent of males are
involved in reported accidents; from 4.0 to 4.3 percent of females are involved.
Over 93 percent of all drivers are accident-free in one year (The 1964 California
Driver Record Study, Part II, 1965). The same study showed 13.9 to 17.2 percent of
all drivers involved in reported accidents in three years exposure; 82.8 to 86.1
percent are accident-free.

Young drivers have a higher involvement rate. Harrington's California data
(1971) showed 14.5 percent of males and 9 percent of females involved in accidents
in their first year of driving; in the first four years, 45.2 percent of males and
28 percent of females are involved. Lauer's (1952) Iowa data and Burg's (1967)
California data show elevated rates per 100,000 miles for drivers aged 16-24 com-
pared with drivers in the middle-age range. Pelz and Schuman (1971) in Michigan
found annual rates for males 16-24 considerably higher than for those 35-44.

16The following sections are based on materials prepared by our consultant, Leon

G. Goldstein, Ph.D.
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3. Stability of Accident Records

Correlations of number of accidents in one year with number of accidents in
another year ranged from .04 to .05 for males and .03 to .04 for females in a
California study on very large numbers of drivers (Coppin, McBride and Peck, 19653).
Correlations of accidents in two three-year periods were .07 for females and.l3 for
males in California (Burg, 1968), and .1l for combined sexes in a Connecticut study
(House Document No., 462, 1938).

: . B .
However, increasing numbers of accidents sustained by drivers in one period are ¢

predictive of increasing mean accidents in a subsequent period (Coppin, McBride

and Peck, 1965):

Accident
Frequency Mean Accidents in Subsequent Period
1961 ‘ N 1962 | 1963
0 - 138,343 .068 .060
1: 9,072 .123 .102
2 547 .161 .146
3+ 44 . 386 273

From the Connecticut Study:

Accidents , Mean Accidents

1931-33 __N 1934-36
0 26,259 .101
1 2,874 . 199
2 398 .324

[ ]

4. Rarity and Stability of Violations

Part II of the California Driver Récord Study (1965) showed from 9.4 to 10.5
percent of female drivers involved in violations in each of three years; for males th
the percentages ranged from 21.3 to 24.0 percent. For three three-year periods,
the percentages who were violation-involved ranged from 33 to 41.3 percent for the
sexes combined. California data (Coppin, McBride and Peck, 1965) showed correlations
of violations in two one-year periods ranging from .14 to .15 for females and ,22
to .25 for males. California data (Burg, 1968) for two three-year periods showed
correlations of .34 for females and .48 for males.



Progressive numbers of violations in one period are predictive of increasing
mean violations in another period (Coppin, McBride and Peck, 1965):

Male
Violation Frequency Drivers Mean Violations
1961 N 1962
0 65,777 .235
1 15,406 . 480
2 3,926 .743
3 1.112 1.034
4 340 1.174
5 95 1.179
6 41 1.780
7+ 29 1.621

5. Correlation Between Accidents and Violations

California data on approximately 95,000 drivers (Williams, 1958) showed the

correlation between convictions and accidents in a three-year period was .26.

A later study (Part IV of the 1964 California Driver Record Study, 1965) showed an
r of .27 for a three-year period with nearly 150,000 cases; excluding violations
that resulted from accidents, the r's were .23 for total group, .22 for males,
and .16 for females. Other California data for six years of driving (Burg, 1968)
showed correlations ranging from .22 to .26 for females and .25 to .29 for males
_in concurrent three-year periods; for six years, r's were .33 for females and

.32 for males. For non-current three-year periods in this study, the r's for
females ranged from .13 to .17 and .12 to .18 for males. For one-year periods,
California data (Coppin, McBride and Peck, 1965) showed r's ranging from .08 to
.12 for 86,000+ males and from .05 to .07 for 61,000+ females; the higher figures
are for concurrent periods. =

For young drivers, the correlations between violations and accidents are
somewhat higher. Harrington (1971) found r's of .21 for over 8,000 males and
.20 for nearly 5,800 females in their first year of driving; for the full four
years, the r's were .29 for males and .26 for females. This would seem to be an
important consideration in identifying young problem drivers as compared with
older problem drivers.

Another way of looking at the correlation between accidents and violations is
to examine the mean accidents for groups with successive numbers of violations.
Data from California (Williams, 1958) show the following for 94,935 drivers in
a three-year period:

. ) Mean Percent
Violations N Accidents Accident-Free
0 55,757 .09 92.1
1 20,613 .19 82.9
2 8,753 .27 76.9
3 4,320 .35 71.7
5 1,242 .56 58.6
6 725 .51 61.5
7 450 .50 61.6
8 266 .55 60.2
9+ 512 .66 55.1



As violations increase, mean accidents per driver increase and percent of the
group who are accident-free decreases, very regularly with a reversal in the
6- and 7-violation groups. But even among the very extreme who have 9+ vio-
lations in three years and whose mean accident rate is 7.3 times that for ‘the
zero-violation g-oup, over 55 percent are accident-free.

More important, for the driver improvement mission, is the way mean accidents
in one period are related to violations in a prior period. For North Carolina,
we have data on 2.5 million drivers in two two-year periods showing the following
(Stewart and Campbell, 1972):

. b Subsequent 2-Year Period
Violations in

2-Year Period N Mean Acciderits % Aceident-Free
0 2,096,935 110 90.2
1 298,645 .204 82.8
2 73,216 .286 77.1
3 21,907 +359 72.4
4 7,224 400 70.2
5 2,579 . 372 71.7
6 1,042 430 70.7
7+ 674 .383 70.3

As violations in the first period increase, mean accidents in the second period
increase and precent accident-free decrease, very regularly with some reversals
or levelling off after four violations. But, again, even among the extreme vio-
lators with 4 to 7+ violations in two years, at least 70 percent of  them are
accident-free in the subsequent two years. The possible effects of enforcement
~and/or rehabilitative efforts on these subsequent accident rates cannot be de-
termined from these data alone.

6. Implicatioms

From the basic statistics on rarity and instability of accidents and violations
(on_record, of course) and the low correlations between them, several important
facts are immediately deducible:

1. Any group of drivers who are identified as having an above average record of
accidents or violations in one period will have a closer to average record in a
consecutive period-~-simply as a function of the (far) less than perfect corre-

lation of driving records in consecutive periods. Similarly, those with below average
records in one period will also have closer to average records in a subsequent

period for precisely the same reason. Any of the tables presented above can be

used to illusgfate this:

. a. in\the first table, the group of California drivers who each had
two accidents in 1961 had an average of .16l in 1962--a reduction of 92 percent.

b. In the second table, the group of Connecticut drivers who each had
two or more accidents in 1931~33 had an average of .324 in 1934-36--a reduction
of at least 84 percent!

c. In the third tablé, the group of California drivers who each had four

violations in 1961 had an average of 1.174 in 1962--a reduction of 71 percent!
Those who had 7+ im 1961 had a mean of 1.621 in 1962--a 77 percent reduction!

A -8-



d. All of the groups in the three tables who had zero accidents each in
firs*t period had means greater than zero in the next period: .068, .101, and .235.

This is what is meant by ''regression toward the mean'" or "ceutripetal drift."
And these changes take place without the intervention of driver improvement programs.
In order to assess the possible effect of such a program on "worse than average"
drivers, we must assess the effect of regression under the same driving conditions
and exposure; and the only way to do that adequately is with the use of a prop-
erly designated control group. Highway safety people who announce eifectiveness
of their treatment of problem drivers because 70 percent (or 80 or 90 percent)
of those treated do not return in the next year are simply oblivious of these
basic facts

2. Programs which show an effect on violations, while encouraging, do not
necessarily affect accidents and vice versa. 1If our real goal is reduction of
accidents, that is the criterion we must ultimately apply to test a given
program.

3. The rarity of the event affects the size of samples and length of exposure
one needs to test the effectiveness of a given program. Since violations are about
three times as frequent as accidents, it is much easier to detect changes in vio-
lation rate than in accident rate with the same size of sample and exposure.

Since only a small percentage reduction in accident rate can be reasonably
anticipated from new programs—-of the order of 10 to 25 percent--very large sam-
ples of both experimental and control groups, and considerable periods of ex-
posure, are required. :

4, The rarity of accidents and violations means that only a small percen-
tage of drivers are identified by their records for driver improvement actions.
And since such records "improve" by regression to the mean, typically by as much
as 70 to 85 percent, drivers so identified account for only a small percentage
of accidents or violations in a subsequent period. The total possible impact
of even highly successful driver improvement programs must, then, leave the
largest portion of the highway accident problem virtually untouched. For instance,
in the North Carolina study cited (Stewart and Campbell, 1972) on 2.5 million
drivers, those who had one or more violations in the first two years--all of the
violators, that is--were .involved in 29 percent of the accidents in the second two
years; 71 percent happened to other drivers. The drivers who had two or more
violations were involved in only 10 percent of the accidents of the second two
years; 90 percent occurred to others.

Similarly, from the Connecticut study cited, the total of drivers who had
accidents in the first three years were involved in 21 percent of the accidents
in the second three years; 79 percent occurred to others. Accident repeaters
of the first period were involved in less than 4 percent of the accidents of the
accidents of the second three years; 96 percent occurred to others. Figures from
the North Carolina study are very close to these.

Clearly, even the best possible driver improvement programs (as currently
defined in connection with point systems) must leave most of the safety problem
untouched. Other programs are also vitally necessary--inital preparation of
drivers, - licensing, surveillance, law enforcement, traffic control, traffic
engineering, highway engineering, automotive design for safety, and public infor-
mation; and the various efforts need to be integrated.



It warrants emphasizing that all of this pertains to accidents in gemeral that
are on record. We know next to nothing about accidents that are not recorded.
Also, fatal accidents are a very special matter: (a) they are extremely rare--
one fatality in something like 1,809 to 2,000 men-years of average driving; (b)
alcohol is implicated in perhaps half the highway fatalities (this varies with
drivers, passengers, and pedestrians); and (c) it appears that there are im-
portant personal differences that characterize the people involved. Reduction
of fatal accidents, or of fatalities, is a very special and extremely impor-
tant part of more general accident or injury prevention.

ITI RESULTS OF TASK I: Identification of Groups and Related Work
A. Prior Research--A Brief Overview

Although prior research has been relatively unsuccessful in predicting
accident involvement of drinking drivers, the types of work accomplished are
significant. Variables considered have concerned such demographic variables as
age, sex, marital status, etc.; attitudinal variables based on opinion question-
naries or other measuring devices aznd behavioral variables included indicators
of driving behavior, drinking behavior, and related types of behavior. Some of
the gtudies have distinguished between relevant data gathered by interviewing
respondents and indicators which are matters of public record and, therefore,
easily available to decision makers. A number of types of groups have been
studied including known driving while intoxicated (DWI) drivers, both ASAP and
non-ASAP, problem drivers (as defined by the need to undergo driver improvement
training) determined by points or other state systems, known groups of alcoholics
and control groups devised to provide information on the population at large in
comparison or contrast with the experimental groups.

Groups of drivers involved in both fatal and non-fatal accidents and both
involving drinking and not involving drinking have also been subject to various
kinds of research and analysis.

The types of analyses have ranged from relatively limited percentage type
analysis of data to relatively sophisticated treatments including such analytical
manipulations as regression analysis, factor analysis, the development of
weighted prediction equations, etc., There are some limitations even in these
more sophisticated methods. For instance, in none was there evidence of cross
validation, thereby making it likely that the correlation coefficients would be
artificially high, and the predictive power of the equations based on these not
functionally effective as might be supposed.

The results of the research are mixed, however, there is generally poor
success in actually predicting with a high degree of probability those drivers
who will be involved in drinking related accidents or even in drinking related
driving offenses. This extensive bibliography included as part of this report
contains a significant sampling of the work done to date. 1In addition to look-
ing at problem drinkers and problem drivers and the interrelationship of drinking
and driving, some research on drinking patterns has also been examined and is
included in the bibliography. Clearly, the problems associated with drinking
in American society are extensive. Much of the adult population is involved,
and a high percentage of these people may from time to time be at risk as
drinking drivers '
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A number of studies have indicated that age, sex, marital status and occu-
pational level of drivers are associated with alcohol related accidents, the
dependent variable of this study. Clark (1972) and Perrine (1971) among others
have demonstrated that young males constitute a high-risk group. With data
from the Grand Rapids study, Zylman (1973) has identified a curvilinear relation-
ship between age of driver and the role of alcohol in crashes. However, a
linear component is of greatest significance  which indicates that alcohol in-
creases the chances of crash involvement most with teenage drivers and least :
with drivers 25-69 years old. The 20-24 age group is intermediate. This trend
peaks with drivers 60-69 and the probability of an alcohol involved crash in-
creases for drivers over 70. ‘

Carlson's study of age, exposure and alcohol involvement in night crashes
found that three factors which explain the crashes of young drivers are learning
to drive, learning to drive after drinking, and the large amount of night driv-
ing that they do.

Studies by Perrine and a number of other researchers have indicated that non-
married marital status and low occupational levels including unemployment are
disproportionately associated with alcohal related accidents.

Several studies have indicated that previous driving behavior is often a good
predictor of involvement in alcohol related crashes. The Perrine and Clark studies
already cited the one by Filkins et al. provide pertinent findings. Clark found
that the average number of crashes for DWI's was almost three times higher than
for average drivers. The Michigan DWI's had four times as many driving convictions
as the controls and Perrine found that the Vermont DWI's had seven times as many
convictions as the average of the controls. The Vermont study also showed that
60 percent of the DWI's had one or more previous suspensions of their drivers
license and that 44 percent had two or more suspensions. The same studies have
shown that drivers with lifestyles including heavy use of alcohol are moré likely
to be involved in crashes.

In the California study at USC, Didenko‘et al. found that accidents, traffic
violations and arrests all helped to predict potential drunk drivers from the
driving population as well as to predict recidivist drumnk drivers.

Drinking is a delicate topic for survey research and the relevant findings
are few. In the Vermont study, Perrine developed a quantity-frequency index for
preferred beverage and found that it provided some useful predictive information.
For extmple, he found that daily beer consumption were associated with various
negative drinking-driving behavior indicators.

In the Vermont study, self-reported wine consumption varied inversely with
the criteria variables, but this might prove to be a regional phenomenon which
would produce a different finding in, say, California.

Studies in Michigan, Vermont, and California have generated enough useful
information to indicate that the prediction of drivers who will be involved in
alcohol related accidents is a difficult but possible operation with several kinds
of predictors which show promise. The previous driving record is clearly useful.
Self-reports of drinking behavior are also useful although this is a delicate
area and there is doubtless some distortion in the responses. Age, sex, and other
dempgraphic variables also have some predictive power. All of this sheds some
light on the most likely groups and individuals who will become involved in al-
cohol related accidents.

A-11-~




B. Development of Criteria.

The criteria for delineating and selecting high risk groups are by defini-
tion those characteristics or variables which are more highly associated with
high risk drinking and driving. We also define certain intervention points as
a place at shich it is appropriate to define groups for purposes of research and,
hopefully for later intervention and application of countermeasures. Therefore,
our criteria for selection reflect not only the characteristics or variables
associated with higher risk driving and drinking, but the first selection stage
for both the survey and for possible intervention. It is hoped that intervention
at such points will provide fruitful access both for research purposes and
for intervention: and countermeasures based upon the research. The possible inter-
vention points defined as suitable for initial definition and selection of the
high risk population are:

a. driver education;
b, initial licensing;

¢. relicensing;
d .
d. individuals engaged in job related driving who are
trained at work for such driving;

e. multiple traffic offenders which in some states are
identified by point systems and slated for driver improvement courses, those
referred to in California, for instance, as negligent operators, etc.; and

f. DWI, both ASAP and others

It is hypothesized that the individuals in the various groups defined as a
first stage in the selection process are appropriate for the study, that is, some
of the individuals are high risk drinking drivers. The next step is to select
from within these groups. The second stage selectors will be applied variably
to different groups at each of the intervention points, depending upon the
characteristics of the drivers which are represented at each of the six inter-
vention points. These second stage selectors are the following: sex; age; driving.
records including violations, accidents and drunk driving; education; occupation;
marital status; and criminal record. Third stage variables which will be used
to determine the best predictive equation from among all the variables involved
are more fully delineated below. .

It is possible that a number of these variables will have relatively high
predictive value. Therefore the research design includes some additional second
stage selective variables data on which may be introduced in the development of
predictive models if findings with regard to some of these are especially prom-
ising and the individuals are selected into the highest risk groups for further
study. This would prevent narrowing down too radically the population which is
considered to be at a higher risk than the population at large, and would allow
for gathering additional information on a number of related characteristics or
variables. In this way, the best predictive equations could be generated empir-
ically.

C. Specification of Associated Characteristics or Variables

These Characteristics or variables, rather than being used for initial selec-
tion, will be used first as a basis for collecting information and later for
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appropriate. statistical analysis including regression analysis. Regression will
be used to see if predictive equations can be developed using these particular
variables. They would include at least the following:
1. Demographic Variables:-
a, sex
.:b. age
c. socio-economic status as indicated by education=
(1) education
(2) occupation
(3) 1income -
(4) residence
d. marital status
e. parental—marital problems
f. parental drinking problems
g« region of country
h. residence
(1) center city
(2) surburban
(3) rural .
i, ethnicity
D 'religion
2. Behavioral Variables:-

a. driving behavior and record including violations and
accidents and whatever other data used for profiling the driving record, as
indicated below

b. Drinking behavior including all items related to the
data necessatry for establishing a drinking profile, or index, as specified below.

c. drinking-driving behavior based on survey responses,
records, and other sources.

d. criminal record
e. Jjuvenile recore

f. social service agency contacts
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8. suicide attempts

h. lifestyle variables and some additional detail on
their interaction with drinking/driving and high risk drinking/driving

3. Attitudinal Variables
This includes attitudes toward:
a. drinking
b. aggression and aggressive behavior
c. authority
d. suicidal tendencies, impression

e. stress factors, particularly with regard to job,
©  family, or school

f. driving, speed, etc.
8. risk taking
h. causes of accidents
i. indicators of alienation or maladjustment
j+ indicators of impulsivity and non-conformity
k. perception of social pressures as support for drinking
1. unfavorable expectations of the future
m. preceptions of looseness of social control
D. Delineation of Groups
After considering the six populations in the initial selecticn, it was decided
to elimizate the friver education group and the group at initial licensing since
they would have no past driving records. Although there is some interesting re-
search being done on drinking behavior in this group, and some attempts are being
made at predicting certain teenagers as potential future drimnkers, it is not
developed to the point where any intervention measures or public policy of legal
intervention could be based on it. It is anticipated that developments in re-

search will be such that it can be applied at a later date and the resulting sav-
ings in accidents and costs can be realized. ‘
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In considering the group scheduled for relicensing, it was decided to
make a second stage selection based on the following criteria: the relatively
young, male, working class background, single, with less than a 12th grade
education.

Groups of employees are very good for intervention, particularly if the
employers can be motivated to comply with the program requirements. However,
professional drivers are a relatively low risk group in terms of the accidents
per miles driven or accidents as functions of exposure. It was decided that
these employees may not be one of the highest risk groups,and would not con-
stitute as high a2 priority for selection at this time as some of the others.
(It should be a useful study at a later time to try to find cooperative
employers and work with them in isolating problem drinkers; then relate this
to driving behavior and see what can be accomplished.)

The driver improvement groups, those with the high points or multiple
moving violations, are a prime target, Further selection in this group is
necessary in order to find those problem drivers who also have a drinking
problem.

The DWI-ASAP is, of course, a very likely group for high risk drinking
drivers. This is an important group since they have already clearly demonstrated
behavior patterns which show them to be a high risk.

Basically, then, three groups are selected out of the six for the purpose
of TASK II: young males at relicensing, the driver improvement group,and
those persons arrested for driving while intoxicated.

E. Further Information on the Groups.

1. Additional Data

In 1971 there were two million persons who were disabled beyond the
day of the traffic accident as the result of 1,300,000 disabling injury acci-
dents involving 2,400,000 drivers. In the same year, there were 54,700 deaths
caused by motor vehicle accidents (Accident Facts,1972 edition).

The same source indicates that a study in the state of Washington
during 1970 indicated that drivers 20 to 24 years old were involved in about
half of the fatal accidents involving drinking drivers. Drivers in this age
group were.also involved in almost half of all accidents involving drinking
drivers. In this study, it was found that 22.1 percent of the drinking
drivers involved in accidents were 20 to 24 years old while 26.7 percent of the
drinking drivers involved in fatal accidents were in this age group. This com-
pares with 11.3 percent of all drivers which this age group comprises nationally.

Other figures for 1971 from the same source show that 18.4 percent
of all drivers involved in accidents were 20 to 24 and 18.9 percent of the
drivers in fatal accidents were in this age group. These are estimates of the
Statistical Division of the National Safety Council.
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2. Groups and Selection Criteria.

The first two groups (driver education and initial licensing)
were not selected because they do not have a driving record as yet and
probably little or no drinking record. It is also likely that any criminal
record, if it existed, would be juvenile records and difficult to obtain.

Of the relicensees, it was decided to select young males as a
high risk group. It was decided not to work with groups in the employment
situation. Negative operators will be studied, and the ASAP-DWI groap is
the final choice. All thg§e selectees are the most likely to recidivate.

3. Feasibility and Legality of Study and Intervention

The most feasible program for intervention is the study of the
DWI group and the driver improvement group. Relicensing is next and then
licensing and driver education. The least feasible of all is the employment
situation because of the logistical complexities of dealing with the multi-
tude of employers involved. Interveuntion is most feasible for the DWI-ASAP
driver improvement groups. ’

There is mo legal comstraints to working with any of these groups.
However, there may be legal limits and safeguards on information which can
be obtained with regard to specific variables, such as problems dealing with
disclosure and confidentiality. These problems, however, do not create
significant differences between the groups, but can affect certain types of
information. For this reason,there does not appear to be any significant
legal impact on a decision with regard to the groups..

4, Effectiveness Considerations

The effectiveness question i1s an important one to add to the other
elements of the high risk drivers study plan. It raises a question about the

utility of the work being done on identification of groups and the application
of appropriate countermeasures to selected high risk drivers in terms of the
ultimate outcome of Phase III, the longitudinal study. Are we reasonably
certain that the results of Phase III will provide a basis for reducing
alcohol related accidents and alcohol related driver fatalities in amounts
which are significant?

To answer this question, several facets of the questicn must be
examined. An important consideration is the phenomenon of "regression toward
the mean' of problem drinking drivers. For this study, it implies that a sub-
stantial majority of drivers in alcohol related accidents in one period will
be accident-free in a succeeding period.

The regression effect denotes that the records of drinking drivers
will "improve'" simply because of this effect whether there are any counter-
measures and whether they are effectftve. It also means that most of the
"worst' drinking drivers in any given number of years will not be found in
the "worst'" category--however defined--in a succeeding period. '
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The regression phenomenon also implies that the "high risk"
drivers of one five-year period will, for the most part, be lower risk
drivers in a succeeding period.

The general implication of all this.is that any countermeasures
directed to drivers with previous accident or violation records would
leave untouched a majority of the drivers involved in alcohol related acci-
dents next year.

Another aspect of the problem is the very low frequency of alcohol
related accidents in any population of drivers., In the nation, there are
an estimated 120 million drivers and an estimated 9 million problem drivers.
Moreover, it is recognized that the vast majority of all drivers are drinking
drivers at one time or another. :

From this large population, there are some 24,500 drinking-driving
fatalities per year which cost some $6 billion. The loss of life and high
cost makes any reduction in these accidents desirable, but since the drivers
who are involved constitute such a small fraction of the population at risk,
the task of prediction means that from over 1,000 drivers,  the one who will

become an alcohol related driver fatality must be correctly identified so that
~ countermeasures may be opportunely applied.

This statement of the problem is extreme. The present objective is
to identify individuals who will become involved in alcohol related accidents,
and the prediction is not necessarily for just one year ahead. Nevertheless,
predictability is so low, -according to implications of previous studies,
that "noise level' or random fluctuations become major problems in discerning
the effects of specific countermeasures.

5. Design Implications of Effectiveness Considerations

The design of a validity study with adequate measures of effective-
ness--which takes into consideration the difficulties stated above--presents
several technical problems. Care must be taken not to attribute driver
improvement to countermeasures until other possible sources of improvement
are eliminated and the inference is clear. ¥or example, the driving records
of young drivers tend to improve as their driving experience increases., Young
drivers are also a group very likely to be involved in alcohol related accidents.
Any "improvements" in the records of drivers treated with certain counter-
measures must be examined closely with natural improvements as well as the
regression effect in mind. ‘

The most sophisticated approach would insist on an experimental
design with experimental and control groups. The most rigorous scientific
design standards would insist that the control groups be taken from the same
jurisdiction as experimental groups. However, judicial and legal. requirements,
including constitutional guarantees, probably preclude such rigorous standards
of proof., An approximation of this standard can be built into control groups
which are in jurisdictions with similar characteristics, populations and rates
of growth.
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This is ot a proper place for a lengthy elaboration of all the
design requirements’ necessary to produce .reliable measures of .effectiveness,
but .a few other major requirements will be mentioned. Because of the rela-
tive .rarity of alcohol related accidents in any .given jurisdiction, very
large samplesfwlll ‘be necessary to make sure that the effects of counter-
measures are not confounded with the "noise" of measurement error, sampling
error, -etc. -

;Because of the above, a long period will be necessary .to make
reliable judgments about the effectiveness of any countermeasure or .set of
countermeasures. ‘The stipulation in the RFP Statement of Work .that Phase II
shall include the .monitoring of driving records over a period of five years
is a recognition -of this :fact and constitutes an appropriate period, judging
from previous studies. It should be recognized that the findings of the first
two or three years of the period may not necessarily indicate the final con-
clusions of the study.

A review of research on traffic accidents in .general as well as
alcohol related accidents indicates that in terms of the national population
of drlvers, they ;have wvery low predictability. This may be modified by more
sophisticated studies ut111z1ng qmore complex predictive techniques. However,
in .the light of .the general quality of the studies reviewed, major improvements
in predictability do not seem likely.

The dow predictability of alcohol related accidents when overall
driver characteristics are used as predicators may be dnterpreted in terms of .
more general research strategy. If .the general research question is expanded
to "What are the antecedent conditions or variables that account for the variance
of alcohol related accidents?," then the outline of the answer is that the
total variance may be segmented into different sources .which account for it:
weather .conditions, day-night variztion, urban-rural conditions, secondary-
primary-interstate variation, etc., in addition to driver characteristics.

From this vantage point, the low predictability of .alcohol related
accidents (and traffic accidents din general) using driver characteristics as
a predictor may be an indication that the driver accounts for only a fraction
of the total variance. If this is true, then even the best designed study
will find relatively low predictability .of drivers who will become involved in
alcohol related accidents.

Finally,. it should be added that low predictability may also be
affected by errors of measurement. In this case, errors of measurement would
include the misclassification of accidents, as well as violations which are
not noted by police. Such things reduce the reliability of measurement and
this reduces the correlations between predictor and criterion.

This preliminary examination of measures of effectiveness indicates
that the most optimistic expectations for results whjich can be effective in
the reduction of alcohol related accidents must be fairly modest. This raises
questions about some of the assumptions in the Statement of Work. The low
predictability mentioned here is in sharp contrast with the objective of
positively identifying specific individuals who will be involved in alcohol
related accidents.
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In a similar vein, the chances of identifying drinking drivers
involved in fatal crashes seem modest when the USC Drinking Driver and Traffic
Sefety Project found that 88 percent of these drivers had no prior drinking-
driving conviction (Didenko et al., p. 9). Under such circumstances, the
effectiveness of even ideal countermeasures would be quite limited in reducing
fatalities.

Our assumption is that NHTSA is aware of such apparent upper limits
on effectiveness measures and that expectations are conditioned by the con-
straints implicit in the predictive situation.

One way to improve predictability is by the selection of subsets of
drivers with high probabilities of becoming involved in alcohol related acci-
dents. This will increase the correlation with the criterion. But at the same
time, it will reduce the proportion of total accidents which can possibly be
predicted or impacted via intervention. For example, if drivers 20-34 years
old account for about half the fatal accidents involving drinking drivers, then
countermeasures which reduced 10 percent of such accidents in this age group
would result in an overall reduction of only 5 percent in the universe of
accidents so defined. Smaller groups would result in even smaller upper limits
on overall effectiveness.

In terms of research strategy, this is an optimization problem. In
moving from the total population of drivers involved in alcohol related acci-
dents to small, very high risk groups, at what point is the correlation with
the criterion maximated while the size of the high risk group is minimized?
The optimizing problem could also include the determination of groups most
responsive to countermeasures. This problem will be addressed in Task II in
further detail.

F. Selection of Groups

The final decisions of group selection during Phase I resulted in
three groups chosen for further study. Each of the three groups are described
below., Information on second stage selectors relevant to them is also presented.

The first group consists of young male drivers who are to be identified
and interviewed at the time of their first driver relicensing. In this group,
the high risk individuals are tentatively defined as those who are single and
who already have a record of multiple violations. In this subgroup, questions
to provide data for further analysis will include number of years of education
completed, occupation, number of employers in last five years and data on
alcohol consumption including preferred beverage, amount consumed, and typical
frequency of consumption. ‘

From the driving record, information will be obtained on violations,
arrests, license suspensions or revocations, etc. This will be cross-checked
by direct questions to the relicensee.

The second group consists of DWI's/DUI's (A major concern is that
those persons in ASAP jurisdictions are not comparable with those in other
jurisdictions. An effort will be made to design around this difficulty.)
Information will be ccllected on age, education completed, occupation, and
employers in the last five years. Questions on alcohol consumption and driving
exposure will be the same as for the other two groups.
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The third group will consist of problem drivers as indicated by
bad driving records. Second stage selection will consist of identifying
those who have DWI arrest records or other indications of lifestyle that
includes heavy alcohol consumption. It is this subset which is of primary
interest, and questionnaires similar to those for the other two groups will
be administered. The three basic categories of information will be: (1)
biographic—demographic; (2) driving behavior; and (3) drinking behavior.

Available estimates indicate that between 1 and 2 percent of the
drivers in many jurisdictions become problem drivers in a year. For example,
in California, 1.6 percent of the driver population become 'negligent
operators" per year, but only 0.8 to 1.0 percent are actually processed.

(If a jurisdiction could be persuaded to randomly assign a set of problenm
drivers to processing or non-processing groups, this could constitute one
aspect of the study and an experimental test of one kind of countermeasure.)

It should be noted that the three high risk groups proposed for a
predictive study here are not mutually exclusive categories. Moreover, the
degree and kinds of overlap seem to vary from one state to another depending
on legislation and enjorcement patterns as well as local drinking and driving
customs. Our research design will take this overlap into account. Depending
on the jurisdictions finally selected for study, this might possibly require the
collapsing of DWI's and problem drivers into one group if the overlap substanti-
ally reduces the proportion remaining in one of the groups.

In the problem driver group, the high visk individuals will be
defined as those who have on their record (prior to the "points" resulting in
the problem driver classification) prior citations, arrests (traffic or non-
traffic), license suspensions, or crashes. It is expected that during the
study,. both increasing amounts of these characteristics as well as certain
combinations will turn out to be good predictors of drivers who will become
involved in future alcohol related accidents.

In the DWI/DUI group, the high risk individuals will be tentatively
identified as those who are not married, with a low status occupation, and
high school graduation or less in education completed. Previous violations,
both traffic and non-traffic, may be added to the list as the research operation
is finalized and implemented. '

IIT THE STUDY PLAN
A. Introduction

The purpose of this section of the report is to present a detailed
study plan for Phases I and III., The goal of Phase Il is to develop techniques
which will permit the identification of drivers most likely to become involved
in alcohol related crashes. The goal of Phase III is to carry out a validation
study which used these techniques and tests their reliability.

The ultimate goal of the three phases of this work is to produce a
significant capability for the reduction of alcohol~related crashes. This cap-
ability must have two components. First, predictive techniques must be generated
which will permit the identification of the drivers who are most likely to become
involved in alcohol-related traffic crashes. Second, once salient characteristics
of these dirvers are known, appropriate countermeasures must be designated which
will be appropriate and effective for each major type of driver identified.
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It is most important that the outcome of this work be a strategy for
reduction of alcohol-related crashes with sufficient effectiveness to merit
putting it into practice. Statistically, significant results will be of
only academic interest if they do not also provide good prospects for
operational effectiveness. ,

During the execution of the Task I work, we discovered and reported
that the prospects for the effective identification of high-risk drivers
are probably modest at best. Our analysis has resulted in the conclusion
that successful identification of these drivers must be approached as an
optimizing problem which results in a group of drivers which is not so small
that even the best countermeasures would allow for significant reduction in
the target accident rate, and not so large that poor predictability precludes
any other results.

After careful consideration of the effectiveness question, we have
decided that the options which should be reviewed during Task II should be
expanded to at least consider other means to achieve the end of reducing
alcohol-related traffic crashes. A careful review of previous research
suggests that the predictive leverage which can be derived from any combination
of driver characteristics is probably marginal in utility and actually useful
only in combination with heroic countermeasures. Until the validation study
is completed, however, the above is only an educated guess which may be dis-
proved by empirical evidence.

Because of the upper limits which seem to bear on the production of driver
characteristics, we believe that alternative research and intervention options
should be considered by NHTSA. In this report the principal alternative will
remain the identification of high risk drivers so that appropriate counter-
measures will improve their accident record. However, a brief proposal will
be added to suggest a strategy which involves getting closer to the accident.
Further pilot work along this line is recommended later in thie report as work
which could be carried out instead of, or in addition to, Phases II and III.

This is a suggestion for another possible means to achieve the same end of reduc-
ing alcohol-related crashes.

Both disabling injury and fatal injury accidents associated with alcohol
use have very high social costs in terms of lives cut short, pain and suffering,
hospitalization and other medical costs, property damage and working days lost
due to injuries, including permanent injuries and disabilities, Since these
national costs are so high, an outcome from this study plan, which a validation
study could demonstrate responsibility for saving, say, 24 of the 24,500 lives
lost in the target accidents annually, could be very cost-effective. In like
terms, a savings of 240 of the estimated 240,000 persons injured in the target
accidents each year could justify a program of countermeasures in several
states.

What follows is a Study Plan for Phases II and III which is designed to
achieve higher levels of effectiveness than those stated above. After a
general introduction to the research strategy, the various elements of the
study plan will be presented. While the plans presented here only cover
Phase II, the design takes into consideration the needed inputs for the validity
study and its desired end products.
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B. Phase II End Product

The end product of Phase II will be a risk prediction technique for
the selection of high risk groups. An important quality gquality of the
research design presnted here is8 that it adds an extra step after prediction
to assure that the results aré practical and useful for the application
of effectivée countermeasures.

The basic prediction technique used in the analysis plan is regression.
Each driver characteristic with possible predictive power will be correlated
with the criterion. An examination of the matrix of correlation coefficients
will yield a general idea of the predictive power of the data which has been
collected. Each correlation, when squared, will indicate the proportion of
variation in thé criterion which can be accounted for by a particular
predictor variable.

4

But total predictive power is lost to the extent that the various predicator
variables are themselves intércorrelated. Multiple regression is the teéchnique
needed to extract the required information from the correlation matrix. Its
final results will consist of a seléction of some six or seven prédictor vari-
ables which in combination provide maximum practical predictive power. Each
Predictor variable in the final multiple regression equation is assigned amn
appropriate weight through the operations of this technique. These weights
tell the relative importance of each driver characteristic in predicting the
criterion. This is the analysis aspect of the risk prediction technique.

Multiple regression is a powérful predictive technique whén used in the
context of good research design. It can also produce very unstable results
which vary a great deal from oné sample to anothér, and sometimes result in
more heat than light being shed on a prediction problem. This research design
proposes to take thése matters into account and generate cross-validated multiple
regression équations which are corrected for "shrinkage." :

It must be pointed out that the mesan or average values of each predictive
driver chargcteristic do not, when added together, produce a profile of a
high risk driver. Since this is the case, a gap is left between good predictive
results and their application to real drivers in the form of appropriate and
effective countermedsures.

It is here that the extra step is added in our research strategy. A cor-
relation matrix is the point of departure not only for multiple regression
analysis but for factor analysis as well. A particular kind of factor analysis
can provide the information which will bridge the gap to applying the results
to actual drivers.

_ Q factor amalysis is sometimes cdlled inverse or obverse factor analysis.
It was dévised by Stephenson (The Study of Behavior, University of Chicago
Press, 1953), and it has been used in many kinds of research déesigns during
the last twenty years. Q techhique uses correlations between persons to pro-
duce person clusters or factors. The moré common R technique uses correlations
between variables. ‘
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In the present case, Q factor analysis will be used to produce a
typology of high risk drivers. This will include a most commonly oecurring
type, a second most common type, etc. And for each type, the Q factor '
analysis will yield information on average age, educational background, etc.
for each major type in the population of high risk drivers. This is precisely
the kind of information needed to decide just which kind of countermeasure
would be most appropriate for each major type of high risk driver. Further
details will be presented in the analysis section.

It has already been pointed out that small savings of lives and injuries—-
in terms of percentage improvements--could result in dollar savings which
make the effort cost effective. But an important problem in this situation
is to determine whether such small changes in accident rates are due to program
effort such as countermeasures, or whether they are just random fluctuations
due to change. As the ASAP evaluations have made clear, the sorting of small but
important program effects from chance variation is difficult, if most impartial
observers are to be convinced.

In the present case, two approaches to this problem through research
design will be carried out. One approach is to make as certain as possible
that the sampling design stipulates enough cases in each sample so that results
will be sensitive to small changes in crash rates. However, the number and
quality of driver records in a given jurisdiction put one kind of limit on
sensitivity to change. Very small changes cannot be noted when they are con-
founded with this "noise leve."

The other approach is to make an effort to reduce measurement error by
choosing jurisdictions with good information systems to serve as locations
for the study. Good driver records will be necessary but not sufficient
grounds for choosing a jurisdiction as a study location. In addition to good
driver records, we would hope to find study locations with above average data
bearing on alcohol related crashes., At best this is a "soft area." We under-
stand that the state of Colorado has BAC data that is above average in both
quantity and quality, i.e. reliability. Cook County, Illinois and King County,
Washington are two other locations reputed to have maintained reliable and
relatively complete BAC data.

In terms of good driver records, there are a number of states which can
qualify as candidates for study locations. Tentative choices include
California, New York, Pennsylvania, North Carolina, Florida, North Dakota,
West Virginia, and Washington.

C. Data Requirements and Sources
1. Introduction

The data which will be utilized in the Phase II Study basically will
be derived from two sources: the driver recoirds maintained by the states,
and a series of interviews with individuals who have been selected and who
participate in the study either as members of the groups which are defined as
high risk drinking drivers, or those selected for control groups. For some of
the control groups, in order to avoid the possible '"contamination" of an
interview of other social stimulus which might result in changed behavior, the
data used will be derived solely from state records. This, in turn, makes it
very important that adequate records be kept and be made available to the re-
searchers in those states which are selected for carrying out this study.
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The data to be collected comprises not only that data necessary to
construct a drinking behavior index and a driving behavior index, but also
some additional data which is labeled for purposes of convenience, a social
behavioral index. '

It is planned to collect the data in such a form that it can be analysed,
with computer assistance, and the actual development of the indices will be
accomplished inductively. This will allow for the generation and use of the
best obtainable predictive equations as one of the outputs of the study.

It is anticipated that not all of the data collected will be of utility in
the final predictive model,but enough data on enough variables is being -
collected so that that informatiom with greatest utility can be selected from
the larger body of data generated in the field work,

2. Drinking Data

The following types of data will be collected and used in the development
of the drinking index:

1., Beverages consumed (list all)
2, Preferred beverage
3. Beverage normally consumed (This may differ from item 2 above)’

4. Amounts of beverages usually consumed (At a time, or a sitting, or
occasion - 1if this is recerded as a variable, get information on the
maximum consumed and about how often this happens and what is a more
"usual” consumption)

5. -Amounts of time spent in drinking (Again, if there is variation,
report on the norms and maximums. Basically items 4 and 5 are aimed
at finding out how much is drunk over what period of time)

6. TFrequency of drinking {(In terms of how many times, day, week,. month,
year, etc., and also, relative amounts)

7. Place of consumption (This is important because it varies on the
travel which in turn bears on possible driving while under the influ-
ence - bars, other places of entertainment, at home, at others homes,
at a cottage, or at a boat or other places - specify.) :

8. The social situations involved in &rinking (After work, Friday nights,
Saturday nights, cocktail before dinner, just social get-togethers,
while - engaged in other activities such as bowling, hunting, fishing
or other types of recreations.)

9, Separate reporting as to whether or not respondent drives much after
drinking; if he drives after heavy drinking; how often; and how does
he handle it.

10. Terms of self classification as a drinker or non-drinker including non-

drinker, light social drinker, moderate social drinker, heavy social
drinker, problem drinker, alcoholic, etc.
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The source of all data on drinking behavior will be the interv%evs
with respondents and selected control group members. However, pIOYlSlon
will also be made to collect and use information on drinking behavior,
such as results of breath tests and blood tests, and the resultant BAC
levels, if this data is available for ASAP or other DWI individuals.

3. Driving Data

The data to be collected with regard to driving record, will be rela-
tively limited for two reasons. First, prior studies indicate that not much
detail really helps in predicting later crashes or infractions. However,
some work indicates that the best single indicator of possible DWI or alcoholic
related accidents is a reckless driving citation. It is necessary to allow
for variation across states, in terms to the legal structure and classification
of offenses, so the data specifications are relatively simple and yet provide
the necessary information. It should be possible to get the following
information:

1. The number of moving violations for a'given period, one, two or
three years.

2., The number of ndn—moving violations.
3. The number of non-traffic offenses.
4. The number of license revocations or suspensions.

5. The number of specific offenses such as reckless driving,
' citations and driving while intoxicated under the influence
or other related alcohol driving offenses.

Where states have point systems,the total points for any givea period of
years also should be collected., In the analysis, the comparability of the vari-
ous states points systems will have to be developed in greater detail. Where
relevant data on the number and severity of crashes, including minor property
damage, personal injury, or permanent disability resulting from accidents and

fatalities in which the respondent may have been involved, are available, this
too will be collected. -

It is anticipated that there will be a need to gather some of this infor-
mation from respondent interviews, since some states will not have complete
and detailed information, and it is anticipated that all crashes, especially
those of a minor nature, will not have been reported.

4, Behavioral Data

Attitudinal and behavioral information will be collected in the interviews
with anticipated high risk drinking drivers and with selected control group
respondents. Data will be collected on the following:

Attitudes toward:
Drinking
Aggression and aggressive behavior
Authority
Driving, speed, etc.
Risk taking
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Preceptions of stress factors:
At work
On the job
In family situtations
At school
Elsewhere

Indicators of:
Aljenation or maladjustment
Impulsivity or non-conformity
Suicidal tendencies

Percaptions of:
Social pressures as support of drinking
Unfavorable expectations of the future
Looseness of social control

5. Demographic and Related Data

Demographic and related data will be collected in thz interviews. In
addition, such data as is available from state records will also be obtained,
including such items as age, sex, and whatever else may be available, Those
items to be gathered in the interviewing process include:

Sex
Age
Socio—economic status as indicated by:
Education
Occupation
Income
Residence

Marital status _

Possible parental marital problems

Possible personal marital problems (see stress above)
Parental drinking problem

Region of country

Ethnicity ({f possible without offending respondents)
Apparent race

Religion

D. Proposed Questionnaire and Data Collection Forms

The form for the questionnaire has been developed to the furthest
extent practical without gathering OMB clearance for a full scale pretest in
the field. It has been possible to carry out limited testing with the number
of trial respondents held at nine or less. The document to be used will of
course be fully pretested and improved as may be indicated, in the course of
carrying forward the full scale study. It is anticipated that few changes will
have to be made as a result of the pretest. The specimen questionnaire is'’
presented as Appendix I. It may have to be modified somewhat for use with
each of the target groups and the control population, and may alsc be adjusted
for differences from state to state.
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Our work has been based on some preliminary, limited, small scale
pilot testing. In the process we have learned that, due to the variability
of state records and the format of these records, it is essential to design
a specific form for each state, after it has been selected and compliance 1is
secured from its officials. This should be done, of course, with the overall
research specifications for data requirements kept in mind, so that there will
be as much comparability between states as possible. Similarly, the specific
questionnaire to be used with respondents may have to be adjusted to account
for some variability from state to state, for purposes of getting information
essential for matching the respondents with their public record. This detail
must be checked at the time for each of the states. Nevertheless, it is
possible to present questionnaire documents and data collection sheets which
are indicative of the information to be collected in the format in which it may
be gotten and which, in turn, will provide the basis for the pretests in each
of the states to be used. We feel that each of the questionnaire forms (they
may be modified for each of the three risk groups,and for each of the three or
four states) must be given a pretest in order that one can be cognizant of the
needs for modification. There are peculiar problems with the reliability and
validity, but mainly the reliability of self-recorded drinking behavior and
the instrument must te carefully evaluated.

Following the pretest and finalization of the interview questiomnaire
will come the related finalization of the data collection instruments for
working with the state records. These may take the form of the data print-out
formats where the computerized capability of such states can provide output in
the necessary format; the format can include punch cards, magnetic tapes or
other forms to transfer data to the firm for analysis.

E. Operational Plan
1. Selection of States

As the initial task, a number of states should be selected for the survey .
to be carried out and we believe, given the budget constraints, three or four
states would be optimal. These should be selected to represent different parts
of the country in order that the variation in driving sub-cultures, which has
been noted by other researchers, can be allowed for.

‘Work done by Wilbur Smith Associates indicated that tailgate distances
are normally closer on the West Coast than in other areas of the country. As
a result of this, when crashes occur, more cars are involved in multiple colli-
sions. Other variations in the driving sub-cultures are readily apparent to
the sensitized observe, such as the differential treatment of traffic lights at
intersections in, say, -downtown Washington in contrast with the Virginia suburbs
or other cities. In Washington, yellow,and in fact red lights, are stretched
to allow one, two or three more cars through the intersection. In other nearby
jurisdictions, this pattern does not prevail, probably as a result of differen-
tial enforcement patterns on the part of police, although it is now certainly
a part of the learned driving sub-culture.

The geographic areas to be represented should also take into account what
is known about differential drinking patterns in various parts of the country.
We know that the industrialized north east and the West Coast, have higher per
capita patterns of consumption. (See the new studies and data contained in
Alcohol and Health, published by the U. S. . Department of Health, Education and
Welfare, pre-print edition, June 1974, particularly the table on page 3 showing
the apparent consumption by states of each major beverage class. This is summar-—
ized in Table la, page 4, done by the 9 census sub-regions.)
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We believe that a number of states should be selected in oxrder that
the next step could be carried out. This step is the accumulation of the
state of their records and, more importantly, the availability or potential
for cooperation with the state officials. Having good records will not
help if the state officials will not provide access to these records. Our
strategy for mounting the research calls then for selecting a number of states
in the industrialized north east, middle America, the great plains and midwest
and the far west as well as the south or south west. Then, following this
initial selection, states should be approached to see if they are willing and
able to cooperate by making available their records for sampling and for other
forms of manipulation. If this is possible, arrangements should then be made
to further refine the sampling frames for the driving record information. The
next step would involve the development of the appropriate techniques for
moving from the state records to the defining of the high risk groups, contacting
the groups through means determined most appropriate for each group in each
state as will be detailed somewhat below.

We are mindful that a number of these studies which have started out with
good research designs, have not been able to carry out all or parts of their
designs. This often involved problems with the data base either in terms of
its make-up, its accessibility, its format, i.e., whether it has been success-
fully computerized or not, and if so, whether the programs and other forms of
software can be generated which wiil retrieve information where needed. In
addition, there are administrative problems involved in securing access to
this data, getting permission from state officials and others to cooperate with
the research project in giving information and data which they may have-avail-
able to researchers.

If it can be determined that three or four states would be sufficilent for
this research, then the second part of this selection can be initiated. This
would require getting state records to determine how many individuals are
involved in the various groups, as defined below; making an actual determination
of sampling rates which will result in large enough samples to be satisfactory
for the types of analysis proposed to be carried out; and working with the
problem of obtaining the records of the individuals to be contacted. The pur-
poses of interviewing them are to determine their drinking behaviors and certain
of the social behavior index data items which are not matters of public record.

2. Define Universe, Sample Frames, and Control Groups

We have specified for each of the states selected, three groups to be usad
in this preliminary study.

The groups or universes involved are:

1. Young male drivers who will be identified and 1nterv1ewed at

the time of their of their first relicensing. In this group the

high risk individuals will be tentatively defined as those who are
single and who already have a record of multiple violations. In the
sub~group, questions will be asked in order to provide data for further
analysis which will include such things as number of years of educatdon
completed, occupation,job history, number reported for the last five
years, etc. From the driving records, information will be nbtained on
violations, arrests, suspensions and other data.
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2. The second group to be worked with in each state consists of
DWI/DUI's. We recognize that those in ASAP jurisdictions are not
comparable with those in other jurisdictions due to differential
enforcement patterns. Efforts will be made to design a sample so
that it will take into account this situation. Information will be
collected on drinking behavior, the socio-economic factors, etc.,
and other information which will allow the data to be tied directly
to the driving record and other matters of public record.

3. The third group that we have defined for inclusion in the study
in each of the states will consist of problem drivers. These are
those who have a high number of points and who are defined as
habitual offenders and signaled out for intervention techniques.

We recognize that the three hybrid groups proposed here are not mutually
exclusive. There is some difference in the judgments of those in the field
as to the degree and kinds of overlap between the groups. There are, further-
more, indications that this varies from one state to another depending upon
legislation and upon enforcement patterns as well as upon local drimking and
driving customs, We will attempt to carry out the research and the analysis
in such matters that these factors can be taken into account,

Because of the differential factors involved in each state, slight
differences in the driving records and the laws, etc., it will be necessary to
specifically define, in each of the states, the categories of relicensees to
be included, specify exactly the definition of those who are DWI's or DUI's,
etc. For each of the states to be included in the study, a clear set of
definitions of operationalizing the basic concepts will have to be made in
such a manner that culpability is maintained to the greatest degree possible,
while at the same time, allowing for the variety and the idiosyncratic ways
conducted in each of the states which would be subjects in the study. It
seems advisable some of the control groups should be developed strictly off
official records so that no personal contact with individuals couid be
identified with the study. Therefore, there will have to be specific defini-
tions of each requirement in each of the states., Let us briefly consider what
needs to be done. Let us define the three groups as young relicensees, poor
drivers and drunk drivers for ease of referral. In each state it will be nec-
essary to specifically operationalize this definition and to devise ways and
means for contacting individuals in each of the three groups. For poor
drivers, it will be necessary to go to state records, and if they are being
selected for treatment, special consideration of one sort or another be given
to select individuals from this list. This will be the sampling frame. In the
drunk driver group, it will also be necessary to develop a sampling frame. In
the states which have ASAPs, there should be some from ASAPs counties or
cities and other from non-ASAP counties or cities.

The preferred method of sampling for all of these groups is the selection
of a random sample of driver records from State:motor vehicle agencies. From
these records name and address lists will be generated which will serve as the
sample from which appointments may be made to interview subjects at their homes.

In the high risk groups themselves, we want to see if, in fact, they have

more accidents. This will call for sampling at a very high rate because of low
incidence of accidents.
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- There should be a control sample of similar size selected at random.
In addition, a control group should be determined which is defined, collected,
studied, followed and analyzed, etc., solely off of the state records. This,
perhaps, should be broken down into a control group which closely matches the
high risk group defined originally and another group which is designed to be
more representative of the total population of drivers. These are not really
experimental groups because intervention techniques are not specially being
designed in experimental forms. Some of them are already experiencing inter-
vention techniques, Otbers will not,even if they are defined as high risk
groups. What you have is a high risk group, a non-high risk control group,
a non-high risk non-contacted control group, and a similar high risk non-con- -
tacted control group. ‘

> Actual determination of sampling frames must be carried, at the time of
the study,for each group in each state.

3. Specify Precision Desired, and Sampling Rates and Procedures

The sample size for each of the groups mentioned will need to be quite
substantial. One reason for this is that crashes are a fairly rare event.
Estimates based on conjectural information derived from California indicates
that there is about one crash per year for each 60 males aged 20-24., Thus, if
we had 6,000 such males in the sample, approximately 100 crashes will be
expected to occur. Approximately 12,000 cases per group would suffice to
offer a meaningful pool of crash data.

Above and beyond this, there is the additional problem that for a longi-
tudinal survey such as the one described here, a certain number of members of
the research panel become unreachable through the codrse of the survey. The
usual estimates of panel membership attrition may not be suitable to use in
this instance because of the higher mobility of young men and the fact that
those characteristics which make the groups to be studied high risks may be
characteristics of mobility and non-trackability. Assuming a 207 panel attri-
tion per year there would be a 56% panel loss in four years and a 60% panel
loss in five years, Thercfore, in order to get 12,000 cases still available
at. the end of five years, an initial sample of 30,000 cases will be required
for. each cell.

4, Validation of Procedured

The data collection forms, including the data collection procedures from
the State Motor Vehicle Departments, the questionnaires, and the tracking, need
to be pretested in order to insure that the data to be collected will be suit-
able for subsequent analysis. 1In addition, the pretest will offer better timing
estimates than are currently available for the interview length and will allow
better budget estimating parameters. About five to nine pretests will suffice
for each developed form.

5. Sampling
Once the states have been selected in which the research program is to be

undertaken samples of each of the four groups of drivers will need to be drawn.
The recommended procedure for doing this sampling is somewhat dependent on the
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structure of the files in which driver license records are kept. 1In general,
however, the sampling technique will be one of isolating the universe of
driver records which fall in each group, defining a sampling fraction to yield
enough cases in each category,and picking every nth record, where n is the .
denominator of the sampling fraction. B

6. Data Collection

In as many cases as is feasible, it is recommended that members of the
sanple panel be contacted by telephone and interviewed using that medium. How-
ever, some percentage of the respondents will have unlisted telephones, will
have moved, or otherwise be unavailable to telephone interviewing. For this
subset, tracking and personal interviewing will be required. Given the current
structure of the questionnaire, it is anticipated that anything over 200 man-
months of telephone interviewing wiil be required. On top of this will be re~-
quired personal interviewing on the order of 50 to 100 man-months.

It has been alluded earlier that the questionnaire content is somewhat
sensitive, however, similar to that used in prior successful market research
studies for the alcoholic beverage industry. Therefore, aside from the diffi-
culties of tracking, the interviewing does appear to be feasible.

7. Data Processing

The major data processing effort appears, at this stage, to lie in the area
of data editing and coding. Since it is anticipated that different states have
different data format, the major task will be the design and structuring of com-
patible files so that members of the sample panel will be represented in the
sane way in the research files. The coding operation for the open-ended ques-
tions,including occupational status and some of the attitudinal questions, should
be processed in the following manner. For each open-ended question, the coding
analyst will list a random sample of responses and will extract those ideas which
appear with relatively more frequenty than others. The ideas are reviewed by
the project director in terms of the study objectives, and are to be returned
to the coding operation where a code is constructed. In this process numbers
are assigned to each category of ideas. The code is then tried on the original
random sample of responses and is cross validated with a second sample. When
this has been accomplished, responses can:be coded with exceptional situations
drawn to the attention of the study director.

8. Data Analysis

Once the data files have been constructed, in machine readable format, the
development of detailed analysis of the file can be accomplished. The plan for
doing this analysis is detailed below in section F.

9. Preparation for Long-term Study

Once the file structure is developed and the requisite systems planning
accomplished in order to maintain currency of the data, the ground work will have
been laid for the execution of the longitudinal study. Prior to the development
of the prediction model, tabulations and reporting concerning the attidudes and
behavior of each of the groups will be available and’differences can be analyzed
among the groups with respect to attitudes and reported behavior which will be
of value in the development of discrimination indices.
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F. Analytic Plan

There are three fundamental components of the analysis to be under-
taken. The first is the assessment of differences among the four groups with
regard to attitudes and behavior and the development of indices based on those
differences. The second task is the development of profiles of each group using
obverse.or Q type factor amalysis. The third component is the development of
a predictive model using accident occurrence as the dependent variable and the
interview and driving history data as independent variables.

The inter~group differences will be assessed using the technique of multiple
classification analysis, This technique will use group or ..sample membership
as the dependent variable and driving history or interview data as independent
variables. To the extent that group membership can be predicted from this data,
the classification variables will be considered as likely candidates for the
differential prediction model.

The driver profiles to be developed using the obverse factor analytic
technique will give an indication as to the within-group profile differences that
exist. Additionally, efforts can be made to determine whether there are between
sample profile similarities or differences which could yield clues as to the
targetability of countermeasure-programs. For example, if a particular pattern
of drinking behavior and attitudes emerge in one of the target groups, but not in
a control group with a lower accident rate, it may be desirable to target a counter-
measure program at that constellation of behavisrs in the target group rather
than pursue a broad gauge countermeasure program.

Because of the computational requirements involving a type factor analysis,
it is suggested that no more than 600 cases in a group be used to develop the
profile structure. These people should be randomly selected from the sample.
Once the profile has been developed, it should be cross=validated using a second
sample of similar size.

The core of this research program is the development of the prediction
model for alcohol related crashes. It is anticipated, as mentioned above, that
approximately 200 crashes will be observed in the highest risk group. Approxi-
mately 100 of these crashes will serve as the dependent variables in the develop-
ment of the prediction model. The historical, attitudinal and behavioral data
collected will be used to determine if it is possible to predict crach occurrence
from the data collected. Assuming that this does occur, the remaining 100 crashes
will be used to cross-validate the model, That is, the regression weights
developed will be applied to the data councerning the other 100 drivers involved
in crashes, A correlation coefficiant will be computed between the weighted
data and crash occurrence. If this correlation is as high or nearly as high
as the multiple correlation developed in the initial regression, the model will -
be deemed successful and usable in the prediction of alcohol related crashes.
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Iv. DISCUSSION OF ADDITIONAL RESEARCH RECOMMENDATIONS

A. Retrospective Studies Using Existing Data From
Selected States

In the course of designing the survey research re-
ported above, it became apparent to the research design staff
that although some quite sophisticated work has recently been
done in the area of alcohol related accident analysis, much
more carefully designed and conducted analytical studies need
to be done. Far more sophisticated statistical techniques
and quantitative modeling capabilities exist which would very
usefully be applied in the area of alcohol impaired driver
accidents. In examining the question of which states had
information systems on drivers and violations, it became
apparent that some large, sophisticated, and relatively un-
tapped data bases exist from state to state to which such
sophisticated analytical and modeling techniques could use-
fully be applied.

A number of the variables which are thought to be
relevant to predicting rates of alcohol related accidents for
various populations, groups, or statistical aggregates are
represented in these existing data bases. Such factors as
age, sex, place of residence, driving violations, and some
accident information are available in machine manipulatable
format in a number of states. California, to mention only
one, already has significant analyses being done using its
computerized information system. Other studies in states such
as Michigan and Vermont have also made use of state data bases,
the information contained in them, and significant aspects or
attributes of drivers and driving behavior.

Given the high quality of some of these state infor-
mation systems, it should be both possible and fruitful to do
some retrospective studies of drivers and alcohol related driv-
ing offenses and accidents.

The analytical approach suggested above could be
used with some modification, on the existing data. Multiple
regression analysis could be used together with other multi-
variate analytical techniques. Based on the results, predictive
models could be built and then tested against the actual results.
As is often done in econometric modeling, a model could be
developed based on a five-year span of data and then used to
predict the fifth year based on the prior four years. With
large data bases, such as exist in the larger states, double
samples could be drawn, the prediction model developed on one,
then tested on the other.

Such careful analyses which, incidentally, avoid many
of the high costs of generating original data in the field can
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result in refined estimates of the weight, or relative impor-
tance, of the various variables studied. They can also be used
to highlight areas where additional, more refined data needs

to be developed. In the longer term, data banks can be expanded
to pick up and maintain such additional information so that
further refined studies can be carried forward. Such work can
also be used to guide the specification and development of other
behavioral data through questionnaires, driver surveys, and
related techniques. However, it is to be hoped that useable
predictive models can be developed based on existing informa-
tion. This, in turn, would allow for selection and intervention
actions to be based on such data without recourse to other
sources or forms of information.

The work could also result in significant recommenda-
tions for changes and improvements in the various data collec-
tion and storage activities.

In summary, much benefit could potentially be derived
from sophisticated retrospective statistical studies of the
existing data currently available in a number of states.

B. Technological Advance in Alcohol-Related Crash
Reductions

Some of the methods that have recently been promoted
as new innovations in reducing alcohol related crashes deal
with mechanical devices or chemicai therapy. They are primarily
designed to either prevent a driver from starting his motor
vehicle when it is determined that he is in an impaired condition
or to monitor his driving performance while the vehicle is in
operation. These devices will take certain steps to discontinue
this operation when that performance exceeds a safe driving
limit. :

A great dedl of work and experimentation has been
expended on various alcohol interlock devices. As of this time,
only a few of these devices warrant further study. Some of
these are the Divided Attention Tester (DAT), the Continuous
Tracking Tester (CTT), and the Breath Analysis Device. The major
problems dealing with the first two instruments, the DAT and
the CTT, is that these devices have not been sufficiently pre-
cise to prevent all (or most) drivers who have a BAC above .10
percent from operating their vehicles (false negative), and a
certain number of drivers will be prevented from such operation
.although their BAC level will be below .10 percent BAC (false
positive). Because of the relatively high numbers of such false
positives and false negatives, the practical use of such devices
does not show much promise at the present time. The breath
analysis device does not have these drawbacks. In fact, the
present technology would work almost perfectly in detecting the
precise BAC of the prospective driver. The difficulty in this
countermeasure, though, is the relative ease in circumventing
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the device by any number of methods. (The simplest method
would be for the driver to maintain a sufficient quantity of
fresh air in a syringe-type container to feed to the analyzer.)

Another new concept in alcohol countermeasures 1is
called a "sober pill.'" The object of this experiment is for
the person to reduce his impairment level by ingesting a chem-
ical substance after attaining this level. The drug is then
designed to act as a "blocking agent’ against the effects of
alcohol upon the brain. While this will not physically lower
the person's BAC, the intent of the countermeasure is to sub-
stantially improve the person's driving capabilities. There
have been initial tests conducted on a number of different known
chemicai agents and combination of such agents. Some of the.
results appear promising. Obviously, a great deal of addi-
tional research is required before any definitive positions
can be taken. Certainly, though, this seems to be an area
where further investigation should be supported and encouraged.

One other such promising technique for use as an
alcohol countermeasure is referred to as a ""Continuous Moni-
toring Device." In this instance, this device which is preset
to reflect an individual driver's normal steering variations
will react mechanically, either with the horn sounding, blink-
ing lights, or both, when the driver's performance level falls
moderately below the registered norm. A similar type of device
is presently in use in trucks as a warning device to its drivers
when they are in danger of falling asleep. While there are many
considerations that must be taken into account for this device
to be used to detect a worsening of a driver's performance due
to alochol impairment, the concept deserves some further research.

Perhaps the most practical method of the identification
of high risk groups for alcohol countermeasures is the improved
detection of alcohol-impaired drivers during the period of their
actual driving. At the present time, most apprehensions are
invariably made after the driver has committed some deviant driv-
ing behavior. When this behavior is brought to the attention of
a law enforcement officer, an arrest is generally made if suffi-
cient evidence is deduced from the investigation. At that time,
the driver is removed from the road. Should the capabilities of
the police be substantially improved in the detection of such
alcohol-impaired drivers on the roadway, theoretically, many
crashes can be averted by removing this dangerous situation from
the driving scene. While at first glance, these concepts appear
somewhat "Buck Rogerish," the concepts have some sound technolog-
ical basis. Some of the current studies deal with the use of
high powered "sniffer" devices and the use of '"laser beams,'" to
detect the presence of alcohol within a vehicle on a somewhat
random basis. Presumably, this testing can be done as a non-
cooperative device without the knowledge, consent or cooperation
of the drivers. As a result of this type of operation, certain
legal questions of "illegal search and seizure" will inevitably
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be raised. While there are reasonable issues on both sides of
‘the question, on the basis of some -recent U.S. Supreme Court
decisions, it would appear that this investigation could be
sustained as a lawful exercise. While there have been some
encouraging experimentation with these types of countermeasures,
a great deal of additional research is needed before these pro-
grams can be utilized. In addition, a certain amount of research
will be required into the legality of such use and the accept-
ability by the. general public. One serious consideration must
be the reaction of the drivers and driving organizations to this
program. Should there be substantial public clamor against

"big brotherism," the prospective countermeasure may never get
started. There appears to be strong reasons, though, for this
potential countermeasure to receive substantial considerations.

One other area which deserves mention is in the area
of alcohol self-testers. The design of this countermeasure is
to provide to the general public a device or apparatus where a
drinker can test his BAC reading prior to his driving. The
devices (coin-operated breath testers) are presently available
and marketing research is being investigated by some private
firms. Should this countermeasure prove effective, it will
greatly reduce the number of alcohol-impaired drivers on the
highway. It is too soon, at this point, to accurately gauge
the usage of such devices by the general public or its commer-
cial value. Here, again, the need for additional research into
the feasibility of the countermeasure is needed before embark-
ing upon a major effort.

C. Special Media Appeals for Larger Groups of Drivers

The work on accidents, reported above, indicates that
a large number and proportion of accidents each year involve
individuals whose prior driving records, social characteristics,
and other relevant attributes do not distinguish them from many
other low risk groups and individuals who have no accidents.
Even by closely defining a relatively small group of high risk
drlnklng drivers, a large number of others must be left out, some
proportion of whom will in all probability be -involved in acci-
dents or other alcohol involved driving offenses.

To reacgh these larger numbers of lower risk drivers
is very desirable, however, because they account for so many
crashes. The problem is how to.do this in some manner which
will be effective in changing their behavior and done at a rea-
sonable cost to society.

A mass media campaign should be developed in the fol-
lowing manner to accomplish these ends and should be carefully
tested and evaluated to see that it is accomplishing the desired
objective: reducing alcohol related accidents and offenses and
high risk drinking driving episodes. :
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First, a number of target population groups should
be defined for whom separate messages will be developed. Each
group should be defined on the basis of a similar set of values,
beliefs, a common subculture, and located physically, socially
and economically in such a way that its mass media consumption
behavior can also be determined.

For each of the groups so defined, a careful study
of group values and beliefs should be conducted. Based on this
survey work, a discrete set of messages can be developed (and
tested) aimed at influencing drinking-driving behavior in desir-
able directions.

Not only should the messages be carefully designed
so that they engage key values and beliefs for each of the
groups, but a careful study of media use should be made in
order to determine the best media or combination of media, by
which to provide the target groups with the various messages.
For instance, inner city blacks might be reached by radio mes-
sages on black stations, and Spanish speaking populations reached
through their own radio stations or Spanish language programs
where these exist. Comic book materials might be prepared for
some audiences and TV ads for others. Sponsorship and endorse-
ments, as in drug use campaigns, could be also used and carefully
tailored to the target audiences.

Evaluation studies and surveys could be used to mea-
sure where members of the target groups are in their use of
alcohol related driving patterns, and knowledge, opinions, and
values regarding these behaviors. The message campaigns could
be designed and used in such a manner that many individuals
could be moved through the initial stage of communication,
awareness ‘and understanding to the final stage of acceptance
and most crucial, commitment (to action).

Use of these stages could -similarly be used in a
sophisticated evaluation so that progress in moving members of
populations through these stages could be perceived, as well
as the end state, commitment, and the related objective, reduc-
tion in drinking-driving offenses and accidents.

Special message units could be developed for these
groups for use at various points in the individual's growth
and development, including school or commercial driver educa-
tion, first licensing, first relicensing, first point accumula-
tion, etc.

Such a sophisticated approach based soundly in com-
munication theory and practice and using careful surveys and
other measurements could be carried out at a low cost per person,
and could be expected to have the desired effect: reduction
in drinking-driving and in alcohol related accidents within each
of the large target populations.
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D. Summary Overview of Research and Intervention
Management ’

A range of varied activities and programs must be
conducted simultaneously and decisions made under conditions of
imperfect information as to the best allocation of resources:
among these various programs, Current intervention programs
of all descriptions need to be impiemented at greater rates and
improved as experience indicates is necessary or possible.

In addition, new intervention programs should be designed,

pilot tested, and promulgated. Means should be developed, as
suggested above, to get closer in point of time to the potential
crash. to isolate and deal with higher risk groups, and to de-
vise approaches to large masses of drivers in order to impact

a greater proportion of the total number of accidents.

Two types of information at a minimum must be gene-
rated and utilized in order to carry forward such a broad scale
program. First, there is a great need for much more accurate
and detailed information on accidents, alcohol involved accidents
and, most importantly, the functional effectiveness of interven-
tion techniques aimed at reducing accidents. A major thrust of
the research design above is aimed at creating a survey so that
such information can be collected with a satisfactory degree of
confidence in the findings. In addition, cost data is required.
Relative cost effectiveness measures and estimates can then be
made and scarce resources allocated in the best possible manner
among alternative programs and projects.

In addition to this effectiveness data, and informa-
tion on the costs of resources, there is a need to generate and
present information which will influence decision makers and
driver's behavior in desired directions. Such programs as ASAP
require strong political support if they are to be effective in
local communities. State and national legislators need to be
convinced with effective arguments and need to be provided with
good materials so that they can effectively explain to their
constituencies the appropriateness of their actions in support
of highway safety programs. These peclitically oriented informa-
tion materials are as essential to the success of intervention
techniques and activities as are well researched, functionally
effective intervention actions and techniques.

All of these activities must be carried forward
simultanedusly and improved as much as possible. They should
be based on relevant research findings and careful judgments
as to the basis for social and political support of meaningful
and truly effective measures.
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APPENDIX

DRIVER INFORMATION SURVEY QUESTIONNAIRE
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Driver Information Survey

QUESTIONNAIRE

Control Information

Respondent:

Name -

Address

Phone-No.

Call Backs

Date Time_
Date Time
Date Time
Date Time_

Sdmple Substitution Necessary

Case #

Reason

Interviever

Edit_

Coded

Checged

ADP .
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INTRODUCTIbﬁ:

PleaSe provide all of the information requested below. - This driver infor-
mation Sufﬁey will maintain as confidential all the information that you provide.
It will not be made available to state or local officials, and it will not be-
come partléf.your driving record. This information is needed for a program spon-
sored by theANational Highway Traffic Safety Administration to help reduce al-
COhol-relatéd traffic accidents. Information is needed on a wide variety of

drivers, andiyour cooperation will be appreciated.

(1) Date you moved to this address

) Month Year

(2) Your date of birth: Year Month Age
(3) Sex: . Male Female

(4) What ié:your approximate family income? (Check one)

Under $3,000 7,500 to 10,000

3,000 io 5,000 10,000 to 15,000
5,000?£0 f,soo 15,000 to 25,000
K ___ Over 25,000 '
(5) Mgrital{#tatus: ____Married ___ Separated __;_pivorced
| __ Single/engaged _ __ Widowed

(6) Race: ©__ White Black Oriental Latin

.____Other (Specify)

(7) Ethnicty: What country or countries did your ancestors come from?

(If Canada, probe for pre-Canada
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___College graduate Postgraduate study

f
(8). Amount of education completed by your father: Grade school’

Some high school High school graduate some‘college

(9) Father's occupation: 'Business,proprietorﬁowner/manager'

~

Professionsal

Government

White collar

Blue o Blue collar

Domestic or service

Q_

Other

N
e

(10) How many yegrs .of education have you completed? (Circle one)

1 23 4 5 6 7 8 9 10 11 12 College: 1 2

College graduate? Yes No If yes, postgraduate study?
(11) 'ﬁmploymeht Status

& - Unemployed, looking for work
{ E—

. Partially employed
. Fully employed

. _Fully employed plus second job

3 b

Yes

; - Unemployed, not looking for work. Reason

(12) Tf Employed: '

Occupetion (Describe)

Chéck: Business proprietor/owner/manager
il Government
Professional
White collar
Blue collar
Domestic or service
Other '

(13) Number7d£ employers you have worked for during the last five years

(Ciﬁcle one) 1 2 3 L4 5 6 T 8 9
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(14) Social Security Number

(15) Drivers License Number (if different)
Drinking behavior:
(16) When you get together socially with your close friends, how often are drinks

containing alcohol served--nearly every time, more than half the time, less
than half the time, once in a while, or never?

Nearly every time. . .. 1

More than half the time . 3

Less than half the time . 5

z Once in a while . . . T

- *(SKIP TO Q.25 AND CROSS OUT Q.34D) *Never . . . . . . 9

(a7) Amongvybur close friends, how many would you say drink quite a bit--nearly
all of5them, more than half, less than half, only a few, or none?

;N‘ Nearly all . . . 1

) More than half . . 3

Less than half . . 5

only a few . . T

None . : . . 9

(Don't know) . .

(18) The next few questions ask you sbout your own use of various types of drinks.

About how often d i ine?
ou ?QW often do you drink wine Three or more times a day

@‘f__ Two times a day

Once g day

Nearly every day

Three or four times a week

Once or twice a week

Two or three times a month

ff;' About once a month

Less than once a month but at
least once a year

Less than once a year

Never
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(19) About how often do you drink beer?
. Three or more times a day

.Two times a day

|

Once a dsay

Nearly every day

Three or four times a veek

Once or twice a week

1

Two or three times & month
About once a month

Less than once a month but at
least once a year

Less than once a year
Never
(20) About;pow often do you drink whiskey or liquor?

Three or more times a day

Two times a day

_Once a day

Nearly every day -

Three or four times g week

Once or twice a week

Two or three. times a month

About once a month

‘ Less than once a month but dt
least once g year

__Less than once g year

Never

(21) About ‘how often do you drink any other kind of alcohol?

R

Three or more times a day

Two times a day

Cnce & day

Nearly every day

Three or four times a week

Once or twice a week

Two or three times a month

About once a month

Less than once s month but at
" least once a year

Less than once a year
———————

Never
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Never drinks or drinks less than once a year

(skip to Q.37)

Drinks less than once a month but at least once s year

T (skip to Q.2T)

_ All other categories
(Continue with Q.23)

WINE

(22)___(HAS WINE ABOUT ONCE A MONTH OR MORE
OFTEN, ASK THE FOLLOWING.

OTHERWISE, SKIP TO Q.23)
(22a)

Think of all the times you have had
wine recently. When you drink wine,
how often 4o you have as many as
five or six glasses?

%#(SKIP TO *nearly every time .
Q23 More than half the time .
Less than half the time .

Once in a while

O 1 Ut w -

Never . . . .

(22b) When you drink wine, how often do
you have three or four glasses?
*(SKIP TO *Nearly every time . .

Q.23 More than half the time

Less than half the time

Once in a while . .

O 1 U w

Never o . . .

(22c) When you drink wine, how often do

- you have one or two glasses?
Nearly every time .
More than half the time
Less than half the time

w -

Once in a while - .

Never . .

O —~ \n

BEER

(23) (HAS BEER ABOUT ONCE A MONTH OR
MORE OFTEN, ASK THE FOLLOWING.
OTHERWISE SKIP TO Q.2k)

(23a) Think of all the times you have

had beer recently. When you drink
beer, how often do you have as
many as five or six glasses/cams?

*¥(SKIP TO *Nearly every time . .
¥More than half the time .
Less than half the time . .
Once in a while . . . .
Never . . . . . . . 9

(23b) When you drink beer, how often do

you have three or four glasses or

cans?
*(SKIP TO *Nearly every time . 1
Q.2h)
More than half the time . 3
Less than half the time. 5
Once in a while . . . . T
Never . . . . . . . 9
(23C) When you drink beer, how often do
you have one or two glasses/cans?
Nearly every time . . . 1
Vore than half the time. . . 3
Less than half the time 5
Once in a while. . . . .7
Never . . . . . . 9

(CHECK ACCORDING TO Q.29 AND Q.30 ON PRECEDING PAGE.)

(2k)

ABOUT BOTH COMBINED.

(HAS BOTH WINE AND BEER ABOUT ONCE A MONTH OR MORE OFTEN, ASK Q.24

- 243

HAS WINE ONLY ABOUT ONCE A MONTH OR MORE, ASK Q.2LA - 24.J ABOUT WINE ONLY

HAS BEER ONLY ABOUT ONCE A MONTH OR MORE OFTEN, ASK Q.24

BEER ONLY
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: Less than half the time 5
Once ig a while . . + 7
Never . . . . . 9

(25b) When you have drinks containing
whiskey or liquor, how often do you

have three or four drinks?

% (SKIP TO *nearly every time . . 1

q26a) ¥More: than half the time 3

Less’ than half the time 5
Once in a while. . . T
Never. . e e . . 9

(25¢) When you have drinks containing
whiskey or liguor, how often do you
have one or two drinks?

Nearly every time . .1
More than half the time 3
Less than half the time 5
Once in a while . . . 7
Never . . . . . .

(26a) When you have drinks containing

vhiskey or liquor, where da you
have them most often--at home, at
friends' homes, or at restaurants
and bars? '

Your home . . . .
Friends' homes .

Restaurants/Bays . . 5

(27)

(264)

(26e)

(26f)

(26g)

At the present time, do you consider yourself

How often (do you have drinks con-
taining whiskey or liquor) at
restaurants and bars--fairly often
once in a while, or almost never?

Fairly often . . . .
Once in a while . .

Almost never . .. .

When you have drinks containing
whiskey or liquor, with whom do you
have them most often--with friends,
with members of your family, or is
it mostly when you are doint some-
thing by yourself?

With friends . . .

With family members .
by yourself . . . . 5

How often do you have drinks con-
taining whiskey or liquor with
friends--fairly often, once in a
while, or almost never?

Fairly often . . . .

Once in & while . . .
Almost never . . . .

How often (do you have drinks con-
taining whiskey or liquor) with
family members--fairly often, ounce
in a while, or almost never?

- Fairly often . . . .

Once in a while . . .

Almost never

to be a very light drinker, a

fairly light drinker, a fairly heavy drinker, or a heavy drinker?

(28)
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Have you ever had a close relative with a serious drinking problem?

Very light . . . . . 1
Fairly light . . . 3
Fairly heavy . . . . e 5
Heavy '. . . . . . . T
No e . . . o e .

Yes . .« s . . . .. 3



(2ka) When you have wine or beer, where (24f) How often do you have wine or beer

do you have them most often--at with friends-~fairly often, once in

your home, at friends' home, or a while, or almost never?

at restaurants and bars? .
Your home . . . .1 Fairly often . . . .
Friends' home . ] . 3 Once in a while . . .
Restaurants/Bars . . 5 Almost never . . . .

(24v) How often do you have wine or beer (2kg) How often (do you have wine or beer

in your home--fairly often, once with family members--fairly often,
in & while, or almost never? once in a while, or almost never?
Fairly often- . . 1 Fairly often . . . .
Once in a while . Once in a while . . « 3
Almost never . . . 5 Almost never . . . . 5
(2he) How often (do you have wine or (2kh) How often (do you have wine or beer)
beer) at friends' homes--fairly 91—1933§$l§f' L
often, once in a while, or almost Fairly often . ) ' )
never? Fairly often L1 Once in a while . . . 3
Once in a while . . 3 Almest mever . . . g
Almost never 5 (24i) How often do you have wine or beer
on weekends--that is, Friday night
(24D) How often (do you have wine or through Sunday night--fairly often,
beer) at restaurants and bars—— once in a while, or almost never?
fairly often, once in a while, or Fairly often . . . .1

almost never?
Fairly often . . .

1
Once in a while . . 3 Almost never . .
>

(24J) How often do you have wine or beer

on weekdays--fairly often,-once in
(24e) When you have wine or beer, with a while, or almost never?

whom do you have them most often- 1

with friends, with members of your

family, or is it mostly when you Once in & while . . . 3
>

Once in a while . . .
Almost never ., . .

Fairly often . . . .

are doing somethin ourself?
& &y Almost never . .. . .

With friemds . . (26b) How often do you have drinks con-

1
With family members . 3 taining whiskey or liquor in YOUR
5 home~-fairly often, once in a while,

By yourself * * * or almost never?
Fairly often . . . L1
(25)  (HAS WHISKEY OR LIQUOR ABOUT ONCE A airly otte
MONTH OR MORE OFTEN, ASK THE FOLLOW- Once in a while . . . 3
ING. OTBERWISE, SKIP TO Q.27) Almost mever . .. s

(25a) (GIVE RESPONDENT CARD C) (26c)
Think of all the times you have had
drinks containing whiskey or liquor
recently. When you have them, how
often do you have as many as five or

How often (do you have drinks contain-
ing whiskey or liquor) at friends
homes~-Fairly often, once in a while,
or almost never?

six drinks? . Fairly often . . . .
¥(SKIP TO ¥*Nearly every time . . 1 Once in a while . . .
.26 , '
9258 wMore than half the time 3 Almost never . . .
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29, Havé you ever had & bresth tést of blood test to find out your blood alcohol content?

Yes ... No .. .
30. If yes: . '
Do you happéh to know what the results were?
BAC . .. '
Other s

Driving Behavior

31. To the best of your Fecollection; how meny moving violations have you had in the last year?

Last two years .. ...
Last Theee yéars .. ...

32. How many non-moving violdtions?
Last year e s
Last two years .. . ..
Last three yedrs . _.—

33. Hor mény non-traffic offénses, if any?
Last year .. . . ...
Last two yéars . .. .. .
Last three years ... ..

34, Hov many drivers license suspénsions or revocations, if dny?
Last year .. oo
Last two years ... ...
Last threeé yeéars . ...

"35; How many points do you présently héve, if any?
Last year .-...cccive
Last two years . ...
Last three years ...

(If respondant is unsurve, get information on Vidlations and check for number of points.)

36. During the past yedr (12 menths) have you been involved in sny a.c<:1dents while
being the driver (wheéther or rnot you wereé responsfole)"

..1. No.
. 2. Yes
37. If yes, how mény accidénts altogether haveé you had in the past twelve months?
(Include any accideiits whilé you were in the driver's seat.)

.. Accidents in the past twelve mohths.
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Attitude Survey - Read each of the following statements and check as it

38. I feel that I have a number of good qualities.

1. Strongly agree
2. Somewhat agree
3. Somewhat disagree
. Strongly disagree

|

39. I feel that I ao not have much to be proud of.

1. Strongly agree
2. Somewhat agree
3. Somewhat disagree
L., Strongly disagree

40. All in all, I am inclined to feel that I am a failure.

1. Strongly agree
2. Somewhat agree
3. Somewhat disagree
4, Strongly disagree

41. On the whole, T am satisfied with myself.

_1l. Strongly agree

2. Somewhat agree

3. Somewhat disagree
4. Strongly disagree:

42, At times I think I am no good at all.

1. Strongly agree

2. Somewhat agree

3. Somewhat disagree
. Strongly disagree

43T am able to do;fhings as well as most other people.

. Strongly agree

1
2. Somewhat . agree
3. Somewhat disagree

. Stongly disagree

%L, How often do &ou feel that life is not worth living?

[

. Always

Often o

. Sometimes
Seldom
Never

N

1

l\J’l
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h 5. Have there been occesions where life seemed to you so bad that you felt like
taking your life (committing suicide)?

1. On many occasions (often)
2. On several occasions ‘
3. Om a few occasious

=, once only
___ 5. Never N

s

46. In the past year, have you thought of committing suicide?
1. Yes ___2 No

47. If YES, how seriously did you consider it?

__;______l. Very sergously

____ 2. Somewhat seriously
_ 3. Not seriously

48, Have you ever attempted to commit suicide?

— 1. Yes .’_____’_._2/ No

49 . If Yes, was it during the past twelwve months?
______l Yes ____2 No

50. How many times during the past year have you beceme so angry that you threw or
broke things?

None

. Once only

. Twice only

Three times only
Four times or more

n

| J Jw |

51,. How many times diring the past year have you "been involved in g fist fight?

-

None

Only once

Twice only

Three times only
Four times -or more

=W

1

The following questions are concermed with you and your feelings about the world
about you. o

52. How often are your disturbed by events that are suddenly developing like violent
demonstrations, riots, rise in crime, inecreasing levels of noise and poliution, etc?

| od

About ewvery day or every other day

About once or twice a week

About once or three times a month : ¢
. About once to several times a year T

W

. Never

L
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53. Hov disturbing do you find it? | o

1. Extremely disturbing
2. Considersbly disturbing
3. Moderately disturbing
k. A little disturbibg
_.5. Not at all disturbing

5k, How often do you feel that someone holds a grudge (resentment) against you?

1. Always
2. Often

3. Sometimes
L. Seldom
5. Never

55. How often do you feel that someone is trying to spoil things for you?

1. Always..
2. Often
3. Sometimes
4, Seldam-

5

. Never

56. As ccnpared @o the tension and stress I had two years ago, now I feel . . . . .

1. Much more tension and stress
2. Somewhat more tension and stress
3. Avout the same tension and stress
L, Somewhat less tension and stress

5. Much less tension and stress

5T . How often do you think that things are rigged (arranged) against you?

1. Always_f
2. Often
3. Sometimes
L. seldom -
5. Never

58. How often do you feel emvious of other people?

1. Always . .
2. Often -~
3. Sometimes
L, selda
5

. Never -

59. How often do you feel that your life is full of unnecessary, annoying stress
and tension?-

1. About eveiy day or every -other day
2. About once ot twice a week
3. About once or three times a month
L. About once to several times a year
5

>. Never -
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60. How disturbing do you find it?

1. Extremely disturbing

2. Considerably disturbing

_ 3. Moderately disturbing
b, & little disturbing

5. Not at all disturbing

l,

Thank you for reSpbndinéf Your cooperation is apprecisted.
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1.0 INTRQDUCTION

Répofted herein are the gesults of a six-month planning
effort[ identified aé Phase I, undertaken in preparation for a
potentiél long-term study entitled "Analysis of High-Risk Groups
for Aléohbl Countermeasures." ?he primary objective of the pro-
spectiVéf;ohg-term study is to identify individuals most likely
to be ih&blved in alcohol-related (A/R) crashes. A second ‘
objectivé'is to identify countermeasure approaches that may be
expectedato reduce highway accidents among identified high-risk
driverslés that effective preventive action can be taken prior
to craSH involvement.

The;specific objectives of the Phase-I planning effort were
to identify potential high-risk groups and generate a detailed
plan of procedures for their study. Phase-II activities, if
undertakén as originally conceived by NHTSA, would have in-
cluded;#he.collection of a variety of detailed data elements
about dfi&ers within the groups identified in Phase I, and
formulatién of a risk-prediction technique based on these data
and'theif;analyses. Phase III would consist of a validation
study of;ﬁﬂe predictive techniques, using five years of driving
record féiiowup data. These requirements* were amplified in
early dié?ussions between technical principals from NHTSA and
HSRI, aﬁé&NHTSA personnel stressed the importance of addressing
the pertinent benefit/cost considerations throughout the study.

THé’Phase-I objéctives were approached by reviewing rele-

vant literature, by analyzing various data available through

* RFP NHTSA-4-A611, dated 5/7/74, and Contract DOT-HS-4-00990



HSRI éoméuterizéd data fiiés, and by assembling pertinent in-
formation about Michigan's A/R crash experience. These activi-
ties havé not produced any startling research results. However,
the ekistiﬂg data, particularly when reviewed and interpreted
from a“benefitﬁcost and couhtermeasure~program perspective, |
clearlﬁ-haVe important implications for the conduct of Phase II.
The'réSuits‘to date and their interpretation together comprisé
Task liéf Phase I and are given in Section 2 of this report.
Section 3--Phase I, Task II Planning Results--contains
HSRI'sfreéommendatiQns regarding the conduct of Phase II. It
will bé seen subsequently that the activities and statement of
work ﬂéyiying from these recommendations are somewhat more
modest ithcbpe than those given in the original RFP for Phase
1I. Tﬁézfundamentalvreason for this is that we believe it im-
portant:to resolve several of the :esearch issues uncovered
during\ﬁﬁe Phase-I activities. In agreement with the RFP, we’
believé that considerable analytic work ié called for during
Phase ifﬂén the driving records of individuals within the ex-
pefimeﬁtéi study groups. Unlike the RFP, we do not think it
wise thblan for an extensive and expensive‘primary data col~
lectién;éffort on individual drivers at this time. The reasons

for this position are developed in subsequent sections.
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2,0 PHASE I, TASK I RESEARCH RESULTS

The_present section contains a summary of the research
findingsf—both those known heretofore and those newly generated--
on which the recommendations contained in Section 3.0 are based.
A limitéd review of the recent, pertinent literature was under-
taken;:a summary of this review follows and detailed information
will be found in Appendix A. Key findings from certain analyses
of in-héhse, computerized crash files are also given. Specific
data aboﬁt Michigan's A/R crash experience are presented, includ-
ing cosfs:of crashes by severity, geographic distribution, and
the inéiaénce of A/R crashes among Michigan drivers. The impor-
tant iééﬁes of false positive and false negative test results--
which néééssarily result when imperfect predictive techniques
are uséd}for screening or diagnostic purposes--are also dis-
cussedﬁéﬁd are related to the low incidence of A/R crashes among
the drivihg population at large. Benefit/cost considerations
are addreéSed briefly, and the findings are summarized in terms

of the Phése II activities to be undertaken subsequently.
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2.1 LiTERATURE REVIEW

A;aetailed review of recent literature that provides signi-
ficant background information for this study is presented in
AppendigbA. The literature review waé organized in terms of
biographical,idemographic, socio-economic, and certain situ-
ational variables, and was oriented toward identifying target
groups.for which cost-effective A/R countermeasures could be
postuléﬁed and applied.

Ideﬁtifying operational target groups from the existing
1itera£ﬁ£e presented many problems. Studies generally are not
comparéblé because of differing methodologies and data incom-
patibiiitiés. Critical variébles are often poorly measured, if
at all;"énd comprehensive, multidisé¢iplinary research using
longitﬁdinal analyses is uncommon. Analytic techniques have
frequently been inadequate. The net result has been that useful,
sPecifiq £arget groups with known, elevated risks to A/R crashes
have not'ﬁeen uncovered by the literature review.

Tﬁié result notwithstanding, the review has been productive,
in thatiéihumber of variables were found to be correlated with
A/R crésﬁés consisténtly. These will prove useful both in help-
ing to.défine potential countermeasure groups and for use in pre-
dictivé;ﬁ;dels eﬁployed to generate risk factors for individuals
within,the groups. 'Further, methodological weaknesses character-~
istic 6f7§bme of the studies are evident, and a discussion of these

should'ptOVe useful to whatever organization undertakes Phase II.
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Therassociation of the basic demographic variables (age,
sex, maﬁtial status, race) and accidents, particularly A/R
accidents, has been demonstrated by the literature. The strength
ct this éssociation varies from study to study, depending on
the nuﬁbér of other variables included, the criterioﬂ variable(s),
the study. population, and the methodology used by the investi-
gator;f'fhe young (16-29) male driver is consistently identified
as being over-involved in accidents, while the older (30-50)
male dtngr has been identified as the high BAC (Blood Alcohol
Concentration) driver in both DWI (Driving While Intoxicated) and
A/R crash'populations. Divorced or separated males are over-
represeﬁtéd in accident populations and tend to be drinking at
the time“§f their accident. When used, socio-economic indicators
have idénﬁified blue-collar workers as significant contributors
to alcohoi4offenses and A/R crashes. Past driving and criminal
records;have not been s@own to consistently and reliably predict
future'dfiﬁing behavior, However, some competent studies have
found thaﬁ;combinations of traffic and criminal offenses, includ-
ing.accidénts, are associated with drinking and driving, while
others ha&é found no significant relationship.

Psycpélogical tests or indexes of deviant behavior have met
with mike&lsuccess when used to predict futufe driving behavior.
Recent Stﬁdies have indipated that long- or short-term stress in
conjunctiah with alcohol use may precipitate behavior leading to
accidentiinvolvement. Until correlations of psychological tests

and persbnélity profiles with driving behavior are shown to be

stable and experimentally reproducible, the utility of
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psychological indexes for predicting driving behavior remains
uncertaiﬁ.

Tﬁé many in%estigations reported in the literature employ
a full range of research methods for ultimate triangulation on
the same end resuit, e.g., to understand who it is that becomes
involvéd in an alcohol-related highway crash. In the majority
of seleéﬁions reviewed here, the methodologies, in the abstract,
were sdqnﬁ and internally valid (a large number of less~than-
adequate;sources were excluded because of methodological de-
ficienciéé). However, the many predictive models generated or
variabig”éorrelations found were of little practical value for
indiviauéllor group identification. This lack of utility was
the reéﬁ}ﬁ of inadequate analytic methodology, discipline-bound
data éetsi data restrictions or inclusion of intercorrelated
variableé,'and/or the failure of the investigator to determine
the praétical accuracy of predictions or correlations fcr a
generalvpopulation.

Maﬁf?bf the studies reviewed display a level of statistical
analysié_%hat is patently inadequate to address complex and
variabléfiﬁteractive problems. Typically these studies provided
measure§ rélationships of single independent variables to single
measure%-;f crash occurrehces, for groups or individuals. The
bi—variaﬁe'analytical situation invites numerous inferential/
methodolééical traps. Spurious relationships, for instance,
often afé“?roduced in correlational studies. If inadequate

control i§5achieved through introduction of "control" or



intervening variables, a statistically significant but spurious
correlatidn may persist. Thus, several statistically signi-
ficant.ﬁpiedictors" have been found when, if those factors had
baeen adééﬁately controlled for, they would have been shown to
be falsely or non-significantly associated with crashes. The
need to predlct high-risk target groups, in a way suitable for
administrative use, requires that a complex and interactive
phenomenohfbe analyzed at its own level of compléxity. The re-
lationshi§ of one independent variable to a crash cannot
logicaliyzbe given high predictive weight unless it is viewed as
being ihtgfactive with several other independent terms. For the
most pafﬁ,tthere is little emphasis on multivariate analyses in
the literafure-—especially regarding the analysis of alcohol-
related crashes,

Another characteristic of the literature is the variety of'
discipliﬁésfrepresented and a stubborn persistence of investi-
gators to ¢onsider variables only within disciplinary boundaries.
For exampie, there is no measured interaction between divided-
attention task performance and acute rigk-~taking behavior, or
SOClo—economlc status and stressful life events, or other
potentlally useful correlations. The field of highway safety is
far too iﬁtér- and multi-disciplinary to permit investigators the
luxury ofﬁﬂarrowly conceived research conducted according to
strict diééiplinary points of view.

Daté-féstrictibns identified throughout the literature re-
view sevéréiy limited the adequacy of many investigations. This

is particularly true of secondary analyses of crash, violation,
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and conviétion data. The problem ié that pre-crash behavioral
measures are rarely obtained for official records. Therefore,
critiCaliénaiyses of crashes are inhibited.by the lack of
essential_information, and the studies that do have adequate
behaviérai‘data are not adequately integrated with the crash
records,"Integration by inference is unsatisfactory for pur-
poses of'iérget—group identification. Another data restriction
is the iﬁaﬁility of many investigators to obtain comparable data
over a 1oh§ enough time period to facilitate tests of the
stabilit§ Qf findings over time.

Soﬁé_éf the investigations reviewed are hampered by the in-
clusion of inter-correlated and/or multi-colinear variablies with-
in the sgme correlational analyses. The end results of such
errors 6fﬂ@ethodology are statistically impressive prediction
models ﬁiﬁﬁ little practical value. Clbéely associated with such
methodolbgical shortcomings is the use of self-selected popu-
lations-orlcase-study data to develop prediction models of high-
risk grqués, This sort of data set frequently raises the

question of generalizability.
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2.2 ANALYSIS OF SELECTED COMPUTER FILES

The initial literature review made it apparent that too few
of the_studies had specifically related driver variables to A/R
accidentéf_ To f£ill this void to the extent possible, in-house
files wefé,reviewed to identify data sets that contained both
driver-séeéific variables and accident-specific variables. Of
the four'files selected, three contain information on specific
drivers dr.specifié accidents, and one contains roadside-survey
informatiéﬁ, including BACs.

Our initial goals in analyzing those files were to:

(1) . Compare the A/R crash data in the flles w1th the A/R
varlables reported in the literature;

(2) - Identify additional A/R-crash variables that were not
reported in the literature;

(3) Identify, to the extent possible, the involvement or
over-involvement of target groups suggested by the literature;
and '

(4)",1dentify new target groups or unigue populations ex-
hibiting a high frequency of drinking and driving or A/R crashes.

2. 2 lﬁ Description of Data Sets
The four files used as data sources were:

(1) - The Collision Performance and Injury Report (CPIR) file.

This conta;ns vehicle, occupant, and injury data for 6,060 acci-
dent caééswcollected by more than 30 multidisciplinary accident-
investi§é£ion £eams from around the country. Because the non-
NHTSA téamé did not report on such driver-specific variables as
marital!sﬁétus, occupation, driQing record, driver stress, alcohol
usage of §£her driver impairment, CPIR cases missing those data
were exéiﬁded from the analysis. 1In general, teams did not select
cases fdriiﬁvestigation.based on the drinking state of the driver.

Potentia1~biases on other variables have been neglected in the

B9



effort to associate alcohol, c¢rash involvement, and driver char-
acteristics. Specific biases are noted where they appear to in-

fluence the conclusions given.

(2) The Washtenaw County Alcohol Safety Action Program
(ASAP)ffile, This contains driving records, criminal records,
and program evaluation records on 3,539 alcohol offenders who
partiéiééﬁed in the program under the supervision of the Wash-
tenaW‘Coﬁhty Courts. The driving records are complete for a
6 l/2~y§$r period, and include an average of ten months' driving

exposuiéfafter completion of the program.

(3); The Wayne County Fatality (WCF) filé. This contains
@rivingrfecords and accident data, both precrash and crash, for
309 déadidrivers involved in fatal accidents that occurred in »
Wayne ngﬁty, Michigan, during the period July 15, 1967, through
August. 31 1969.

(4) ‘The National Roadside Survey (NRS) and National Roadside

Sufvez‘Aféhive (RSA) files. These contain roadside survey data
from aliféreas of the U.S. The NRS file, containing 3,698
inﬁerviéQé, represents a nationwide, random survey of nighttime
driverélﬁlThe RSA file, a collection of Alcohol Safety Action
Program;ﬁbadside surveys, currently contains approximately
80,000uiﬁ£erviews obtained in 78 surveys from 28 ASAPs in as
many staﬁés. After comparing thé freQuencies of variable ré—
sponseé'ﬁo ascertain the generalizability of the NRS data,

furthep.bivariate analyses were conducted on the NRS file only.
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,2-2-2 Methods and Results

To ﬁaintain consistency and facilitate comparison with other
sectioné.of this report, the findings from the computer files
are reported here first by variable and proposed target group and
hen summarized wifh respect to the literature review. The im-
plications of the findings as they affect the remainder of the
report are then discussed.

Sex. Male drivers, without exception, were over-involved in
the A/ﬁfcrash groups in our files. .Consequently, most subsequent
analySes.were conducted only on male subsets. Males comprised
87.6% of the WCF population, 69,1% of the CPIR population, and
82.8% 6f.the NRS population. Clearly, on a cost-effective basis,
any cqunﬁermeasure aimed at high-risk target groups should be
directed at male drivers. -

522&9 The utility of this variable in connection with
counterméasures is questionable. However, in the WCF file, 35.6%
of white drivers and 23.7% of non-white drivers had not been
drinking, while 53.0% of white and 64.4% of non-white drivers were
above.;ld:BAC. This tends to support reports in the literature
that nsnéﬁhite drivers in accident populations tend to have been
drinkiﬁéfmore often and more heavily.

Socié-Economic‘Level. Blue-collar workers comprised 57% of

the NRS sample, 27.1% of the CPIR file*, and 48.2% of the WCF
file.  Tﬁis occupational class was found to be more frequently

associated with driving after drinking, and with higher BACs, than

*This figﬁre is probably low, due to the selection of newer-
model-year vehicles for the case studies.
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any~o£her‘occupational class. Variables associated with
occupatlonal class, such as income level and education, also ‘show
this trend. These findings are in agreement with the literature
studieeuﬁhat used this type of variable.

bfivinq Record. Two files, the ASAP and WCF, had reliable

drivingifeqordv&ata. The analysis of the ASAP data is included
later ﬁﬁder the DWI target group. The WCF driving histories did
not showfeny unique associations. The accident rate (computed
by exclﬁding the fatal accident) was slightly higher for the fatal
sampleeﬁﬁan-fgr the general driving public, but about half the
rate-offﬁhe-ASAP sample., High-alcohol fatals (.15+ BAC) had a
highereVielation_rate than those with lower BACs.

éﬁé; Younger drivers (less than 25 years old) have con-
sistentiyfﬁeen reported in the scientific literature and in the
populaf‘piess to be over-represented in crash populations. The
common’beee-populatiqns from which such over-representations are
,measured}e?e general population dota and numbers of driving
licenséé;f'Even though the latter is the better of the two mea-
sures,.ite'adequacy as: an adequate measure of the exposed popu-
lation haelbeen challenged. Nonetheless, a finding that some group
is overéieéresented-in»a:crash population relative to its numbers
in the Iiéensedvdriving:population is useful in the present con-
text for ldentlfylng target groups. Furthermore, the more nearly
ideal exposure measures;,, such as miles driven or nighttime miles
driven, are~not available.

The]deta sets analyzed here demonstrated, as did the

literature review, that younger drivers are over-involved in the
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frequenby<of nighttime driving.and in the frequency of their
accideﬁts. Drivers under 25 years old comprised 42.2% of the
NRS popuiation and 39.6% of éﬁe CPIR crash population. Of the
drivers under age 25 in the NRS file data, 18.3% of them had
been driﬁkihg. In the WCF file data, 35.6% of the drivers were
under agez26, and g7.3% of those drivers had been drinking.

Thése data can be compared with the percentages of young
drivers.in-the U.S. and in Michigan.* Of all U.S. male licensees
in 1972,'21.8% were under age 25. (Irrespective of sex, 22.1%
of all U;é. licensees were under age 25 in 1972.) 1In Michigan,
male drivérs under age 26 comprised 25.8% of all male licensees
in 1972, .

While;the accident files are not strictly comparable, the
data indicate the over-involvement of the younger driver. The
CPIR dai.:af."‘are probably not indicative of the general trend
observabléﬁin the literature because of the selection criteria
employed b? the accident investigation teams, most of which were
focussing on accidents involving new- and recent-model vehicles.
Younger.dfivers, even when drinkirig, however, tend to have a
ldwer BAC ﬁhan older drivers. In the WCF fatality sample, 77.2%
of driverS?é6—45 years old were above 0.10% BAC, while 52.7% of
the drivefé under ége 25 reached or exceeded that level. As
suggested by both the literature and these data analyses, both
the youngef and older driver contribute to the A/R crash problem.

*Mundy , A.ﬁg, Drivers Licenses - 1972, U.S. Department of
Transportation, Federal Highway Administration, Washington,
D.C., 20590, 1973.
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Marital Status. Data on marital status and BAC from the

CPIR and NRS files are shown in Table 1. Marital status data for
U.S. males 18 and older are also given.*

In the denéus data, divorced and separated males together
comprise approximately 4.5% of the population, while in the NRS
sample they comprise 6.1% of the sober, nighttime, weekend
driverS‘and almost 14% of the drunk drivers. Clearly, divorced/
separated drivers are over-represented in the atfrisk driving
population and heavily over-represented in the drinking-driving
;population}_with respect to their numbers in the general popu-
lation. EVén though the CPIR crash file must be approached
with cautidn due to the selection biases, it is apparent that
the divordea/separated drivers are also heavily over-involved
in A/R créshés with respect to their number in the general popu-
lation, wiﬁh 15.3% of drunk, crash-involved drivers either
divorced or separated.

* A comparison of the WCF file with census data for the Detroit
Standard Metropolitan Statistical Area (SMSA) produces similar
results for the distribution of fatal-accident drivers by marital
status. Sépéiated/divorced males over 18 years comprise a
slightly higher percentage of the population of the Detroit
SMSA than:bﬁ the national population - 5.3% ccmpared to 4.5%.
However, diVorced/separated drivers also comprised a larger
total perééntage——9,9%-—of the fatal population than either the
;ETET—ﬁﬁfgau of the Census, Census of Population: 1970, Vol. 1,

Characteristics of the Population, Part 24, Michigan, U.S.
Government Printing Office, Washington, D.C., 1973.
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TABLE 1. MARITAL STATUS VS. DRINKING STATUS: NRS AND CPIR FILES
‘- U.S. P‘oﬁuiation .
(Males 18 and NRS . CPIR
Older) -
BAC Not BAC Not
.10%+ Drinking Total .10%+ Drinking Total
Divorced/ _
Separated 4,5% 13.9% 6.1% 7.8% 15.3% 5.6% 6.8%
Other 95.5 86.1 93.9 92.2 84.7 94.4 93.2
Total 100.0% 100.0% 100.0%

100.0% 100.0% 100.0% 100.0%




roadside sample or the crash group. Among high-BAC drivers the
divorced/separated group comprised 13% of the fatal-accident
drivers, or nearly 2.5 times their number in the general popu-
Iation. |

- The consistent finding that divorced/separated males are.’
over-involved among drunk drivers and in A/R erashes, both in
the‘literature,rev%ewed and in the file analysés, indicates that
this:group offers a well~defined target group for A/R crash
fntervention. The high percentage of drunk, at-risk, and c¢rash-
~inv61§ed drivers.who are divorced or separated indicates that
thiS“érOup is contributing dispfoportionatély to the A/R crash
probiem.

Drinking Involvement vs. Injury Severity. It has been known

for some time that alcohol involvement in crashes increases as
sevefity increases. A byproduct of the CPIR file analysis is
that fhis result has beep established with greater certainty
than:ﬁeretofore.

~;Figure 1 displays this result in terms of AIS (Abbreviated
Injury Severity‘scale for Overall Occupant Injury Severity) and
the percent within each AIS group meeting two-coéesvfor driver
use éflalcohol« The code values and their meaniné follow.

ihe striking thing about these data is the positive and

monotonie increase of the total Drunk- or Had-~Been-Drinking
curvé'és a function of increasing AIS. (The exception is AIS
10, fDétails Unknown" for which there are only 11 drivers.) The
incréaée is seen to hold even for the four AIS codes 6-9 for

increasingly severe fatal accidents,
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AIS Meaning

00 None
© 01 Minoxr

02 Non-Dangerous, Moderate

03’ : Non-Dangerous, Severe

04 Dangerous, Serious

05 Dangerous, Critical

06 Fatal Lesions in 1 Region

07 Fatal Lesions in 1 Region + Serious Elsewhere
08 Fatal Lesions in 2 Regions

09 Fatal Lesions in 3 or More Regions
10 - Fatal, Details Unknown

98 Injury Unknown

99 Injuried, Severity Unknown

Driver Use of Alcohol

L Not drinking or missing data

2 Had Been Drinking

3 Drunk by Local Legal Standards (Either
judgmental or by BAC >.10%)

Ais codes 0 and most AIS 1 injuries are equivalent to police
agencies'vproperty-damage-only crashes. There are 15,34% A/R
driveré-iﬁ these two categories. This is in reasonably good
agreement with the 13.92% A/R drivers for the 1973 Michigan
statewide property-damage experience. Similarly, 47.62% of the
dead drivers were HBD or Drunk, again comparing favorably with the
comparable 1973 Michigan figure of 43.10%. These findings sug-
gest that the CPIR file, despite its known weaknesses, has no
catast:oéhic biases with respect to alcohol inveolvement, and that
A/R infé;ences are possible if made with due caution.

2;2,3 Target Group Identification

Thefby—variable findings from the computer files have con-
firmed}thé general findings reported by the literature. Our

prime concern, however, is to identify groups, based on com-

binations of variables associated with an elevated A/R crash
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risk, with respect to the general driving population. Due to the
differing sample populations in each computer file and the dif-
fering nature of the variables in the files, the target-group
characteristics identifiable in each file are somewhat different.

CPIR File., The groups identifiable in the CPIR file are not
exactly_those we might desire on the basis of the literature
revie%; However, some of the variables are the same. Following
iz a list of some candidate risk groups from the CPIR file, to-
gethefewith some measures of their over-involvement in alcochol- -
related -crashes, injuries, and fatalities. Some important con-
sideretiens te keep in mind are that this is a crash file, so
these over-involvement rates are not the same as the incidence
rates discussed subsequently. Further, the CPIR file has been
filtered to become a driver file of males. Thus, the base group
is already at an elevated risk relative to the general driving
populetion. In the total file remaining, 1090/4186, or 26.0%
of the.crashes, were alcohol-related. Of the serious injuries,
491/1427( or 34.4%, were alcohol-related.

In.the Table, Py stands for the proportion of alcohol-
relateaﬂcrashes resulting in serious (AIS 2 or greater) injuries
in that_group. Thus P1 equals the number of alcohol-related
serious4injuky crashes in the group, divided by the total number
of serious injury crashes in the group. P2 represents the pro-
portion.e% alcohol crashes (all injury levels) to all crashes in
the group. The columns headed by Pl and P2 thus represent a
measure. of over-involvement of alcohol in crashes for the par-

ticular group.
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TABLE 2. OVER-INVOLVEMENT RATES FROM CPIR FILE

! P P Q 0
Potential Risk Group 1 2 1 2

1. Blue Collar with previous license .758 .655 .023 .013

suspension
2, Marital State other than Never

Married or Currently Married .530 .443 .058 .033
3. Blue Collar and Marital State

other than Married or Single .368 .485 .013 .008
4, Blue Collar with Previous

Violation .485 . 349 .072 .057
5. Blue Collar with Previous

Collision .397 .311 .055 .044
6. Occupation other than White or

Blue Collar .313 .213 157 ..113
7. White Collar .313 . 240 .141 .110

8. Young' (18-35) males in High
Performance and/or Pony :
Cars and/or Speciality Cars . 439 .310 .150 .132

9. Blue Collar .469 .324 .114 .089

10. Total CPIR Male Drivers . . 344 .260 1.000 1.000

fhé columns headed by Ql and Q2 are inténded to indicate the
contribption of the groups to the total crash problem, Q1 is the
proportion of serious injuries accounted for by that group, while
Q2 is-#he_prOportion of all crashes accounted for by that group.
It shéuia'be noted that the groups are neither mutﬁally exclusive
nor exhéﬁstive. Thus the proportipns need not add to one; their
sum maj‘be either greater or less than one.

Asrﬁhe above table indicates, blue collar, divorced or
separatéd, and previous violations or crashes all tend to subset
groups:with higher A/R crash experience than a general, male,
crash boéulation.

ASAP DATA. Driving history data from the ASAP client file
are compiete for 2,351 drivers arrested for either a drunk-

driving violation or a Drunk and Disorderly violation. Of these
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drivers, 1,554 have no A/R crash on their reéord for the 6-1/2
years (including the program period) of driving records avail-
able, while 797 have an A/R crash on their record for this
period. Thus the 6 l1/2-year A/R-crash incidence is 33.9%.

The A/R-crash group has more multiple violators (13.7%
with an A/R crash, 10.7% without), more blue-collar workers
(76.5% with an A/R crash, 63.2% without), and more separated
and divorced drivers (25.2% with an A/R crash, 23.4% without).
This gi&es support to the use of these variables for prediction
of A/R accident involvement for a DWI target group.

An_interesting subgroup of the ASAP client population con-
sists of those drivers who entered the program with a Drunk and
Disorderly conviction. This conviction does not get recorded
on the driving record. 1,601 drivers have an A/R traffic con-

victioh, 866 have a D&D, and 116 have both on their records.

TABLE 3.A/R CRASHES DURING THE 6-1/2 YEAR DRIVING RECORD PERIOD

) INDIVIDUALS CRASHES CRASH RATE
D+D Violation 353

Only 750 ( 31.9%) 353 ( 34.0%) 323 = .471
A/R Violation 611

Only 1485 ( 63.28) 611 ( 58.9%) pygr = .411
Both 116 ( 4.9%) 73 ( 7.0%) 12 = .629

1037 _

Total 2351 (100.0%) 1037 (100.08) 3337 = .441

Thége individuals with only D+D convictions have a higher
rate of A/R crashes than those with only A/R traffic convictions.
Those with both D+D and A/R traffic convictions have a much
higher rate than either those with only D+D or those with only

A/R traffic convictions. These figures may be confounded by an
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occasional DUIL or D+D citation issued to a crash-involved driver,

but the proportions are believed to be in error by less than 10%.

The most important point, however, is that D+D convictions
do not appear on the driving record and do not involve a driving-
related penalty. If the driving performance of the D+D group
is similar to that of the'A/R traffic group, a comparable level
of interﬁention would seem to suggest itself, and the only means
of identification of this group is the D+D conviction. Compar-
isons of the group with D+D convictions and the group with A/R
traffic convictions show a larger percentage of blue collar and
separateabor divorced individuals among the D+D group.

The most interesting finding is that those individuals

with D+D.convictions seem to have a crash experience recorded
on their'driving records that is comparable to the crash ex-
perience of the individuals with an A/R traffic conviction.
Since the D+D conviction is not recorded on the driving record
and a dri?ing—related penalty is not assessed, the only access
to these people would seem to be through the D+D conviction on
the'criminal record.

SUMMARY . Suppo?t for the variables reported by the lit-
erature:(social class, marital statﬁs, DWI conviction, previous
accidents and violations, license suspensions, age, and sex) to be
associaﬁedzwith crashes, and specifically alcohol-related crashes,
was obtained. In addition, it was found that drivers with a
Drunk and Diso;derly conviction on their criminal record have an
A/R—craéh-rate comparable to drivers with a DWI conviction on

their d#iving record. It appears that for countermeasure inter-
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vention, this group is potentially as important as the DWI
drivers, especially when the Drunk and Disorderly conviction

is the result of an accident or other driving violation.

B 23



I

2.3 MICHIGAN'S ALCOHOL-RELATED CRASH EXPERIENCE

Several factors pertaining to Michigan's recent alcohol-
related crash experience have been examined as paft of the
planning effort. Michigan was selected not only because of‘
convenience, but because it probably is as representative of
the nation with respect to A/R crashes as any other single
jurisdiction, Further, HSRI's experience has been that Michigan
police agencies are attentive to possible alcohol involvement
in crashes and that the state aéencies satisfactorily record A/R
crashes on accident reports and on official driving records.

2.3.1 Proportion and Costs of A/R Crashes by Accident
Severity

Table 4 , compiled from Michigan State Police data for
Michigaﬁ's 1973 crash experience,* shows the distribution of
accideﬁﬁs.by severity and drinking involvement; row and column
perCentaées are also displayed. An "HBD" accident is one in
which af_least one crash-involved driver or pedestrian was
noted by the investigating police officer to "Have Been Drink-
ing"; neither accident responsibility nor drunkenness is nec-
essarily;implied. A "HNBD" accident is one in which the inves-
tigatiﬁgvpolice officer checked the "Had Not Been Drinking"
block for all crash-involved drivefs and pedestrians. "NKID"--.
Not KnoWh If Drinking--results from missing data on both the
HBD and HNBD blocks for all relevant drivers and pedestrians;
Since "Hit and Run" and "NKID" crashes overlap considerably, it

is a reasonable judgment that "HBD" crashes are under-reported

* - " :
Michigan Traffic Accident Facts: 1973, Department of State
Police, Lansing, Michigan. .
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rather than over-reported.
Note the following: (1) 0.6% of all crashes are fatal

crashes, but 1.6% of all HBD crashes are fatal crashes; (2)

31.4% of all crashes are personal-injury crashes, but 42.9%

of all HBD crashes are personal-injury crashes; (3) as severity

increaées.for the classes, the HBD percentage, excluding missing

data on this variable, increases from 13.9 to 22.3 to 49.1; (4)

16.8% of all crashes, irrespective of severity and excluding

missing’data, are HBD crashes.

Table 4.
Distribution of Michigan's 1973 Crashes by Severity and Drinking
Involvement
Fatal | HBD NKID HNBD ALL
Frequency 789 342 818 1949
Row % 40.5 17.5 42.0 100
Column % l.6 0.7 0.3 0.6
Row % excl. M.D. 49.1 —-—— 50.9 -
Personal Injury
Frequency 21,525 13,762 74,998 110,285
Row % 19.5 12.5 68.0 100
Column % 42.9 26.2 30.2 31.4
- ‘Row % excl. M.D. 22.3 —-—— 77.7 —-——
Property Damage :
Frequency 27,868 38,493 172,269 238,630
Row - % 11.7 16.1 72.2 100
Column $% , 55.5 73.2 69.4 68.0
Row % excl. M.D. 13.9 —-—— 86.1 -
Total
Frequency 50,182 52,597 248,085 350,864
Row % 14.3 15.0 70.7 100
Column % 100 100 100 100
Row % excl. M.D. 16.8 —-—— 83.2 -
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Similar data for Michigan 1972 experience reveal exactly
the same pattern, with the significant percentages varying less
than 3%'from year to year.

The costs of Michigan's 1973 HBD crashes are shown in
Table 5 for varying estimates of the average cost of fatal, in-
jury, and property-damage crashes.* The striking fact to observe
from this table is the percentage of HBD crash costs accounted
for by fatal and injury crashes. Using NHTSA figures, 97.4% of
HBD crash costs are incurred in fatal and injury crashes; the
comparable figure for the National Safety Council dollar esti-
mates is 89.8%; the RECAT committee estimates produce a 97.1%
figure.' Irrespective of which set of figures is used, it is
clear that.property-damage crashes, which make up 56% of the
number of A/R crashes, account for only from 3% to 10% of the
costs associated with A/R crashes. The balance of the study,
therefore, should place considerably more emphasis bn fatal and
personal-injury crashes. )

The argument above does not take into account judgments
about the value of human life lost in.fatal crashes nor the pain
and-suffefing connected with personal-injury crashes. It is
clear, héwever, that consideration of these non-economic issues
would aréue»even more strongly for emphasis on the more severe

crashes, so these issues will not be considered further.

* Cost data are taken from Need to Improve Benefit-Cost Analyses

in Setting Motor Vehicle Safety Standards, B-164497(3), Report
to the Committee on Commerce, U. S. Senate, by the Comptroller
to the U. S., Washington, D. C. 20548, July, 1974.
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TABLE 5.

COSTS OF MICHIGAN'S 1973 A/R CRASHES BY
ACCIDENT SEVERITY

Crash Severity

Property
Fatal Injury Damage Total

Number A/R

Crashes 789 21,525 27,868 50,182

% A/R Crashes 1.6 42,9 55.5 100
NHTSA

5/Crash 200,700 7,300 300 —-—
Millions of

Dollars 158.4 157.1 8.4 323.9
% 48.9 48.5 2.6 100
NSC

$/Crash 52,000 3,100 440 -
Millions of

Dollars 41.0 66.7 12,3 120.0
% 34,2 55.6 10.2 100
RECAT

$/Crash 140,000 2,750 178 -—
Millions of _

Dollars 110.5 58.2 174.7
3 . 63.2 33.9 2.9 100
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' 2.3.2 Geographic Distribution of A/R Crashes and Related
B 4 N

Data

The geographic distribution of A/R crashes in Michigan
was investigated to determine whether regional differences
exist which might have countermeasure implications.* Popu~
lation data (1970)** and motor vehicle registration data
(1972) *** were tabulated as well to determine whether partic-
ular types of accidents are grossly overrepresented in certain
areas of the state.

A sﬁmmary of the pertinent data is displayed'in Table 6.
The data have been grouped by three regions: the’l5 counties
of Michigan's Upper Peninsula; Wayne Ccunty (Detroit and en-
virons) and its four surrounding counties (Macomb, Monroe,
Oakland, and Washtenaw) in southeastern Michigan; and the rest
of the étate. The column percents have been tabulated for each
of the Qariables in gquestion.

The table reveals that the population; motor vehicle
registration, and crash data are highly correlated. For ex-

ample, the Upper Peninsula--rural and sparsely populated--

Crash data consisted of a 15% random sample of 1972 Michigan
crash data drawn from data supplied to HSRI by the Michigan

Department of State Police.
** U.S. Bureau of the Census, Census of Population: 1970, Vol.

1, Characteristics of the Population, Part 24, Michigan, U.S.
Government Printing Office, Washington, D. C., 1973.

* _
bl Michigan Traffic Accident Facts: 1972, Department of State

Police, Lansing, Michilgan.

°
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TABLE 6 . MICHIGAN POPULATION, MOTOR VEHICLE REGISTRATION AND CRASH
S - '‘DATA: PERCENT BY REGION ' :

1972 ke G T e 10T M et s
Motor 15% Sample 1972 Michigan Crashes
1970 Vehicle All Crashes ..~ HBD Crashes
Region Population Registrations Fatal Injury Damage Total Fatal Injury Damage Total
Upper
Peninsula 3.43 3.41 4.35 3.00 3.67 3.47 3.48 4,13 5.10 4.67
Five
Southeastern
Counties 51.34 47.32 33.78 55.44 47.09 49.58 33.91 52.45 46.72 48.97

,All Other 45.23 . 49.27 61.87 41.56 49.24 46.96 62.61 = 43.42

48.18 46.36




- T

contained.3.43% of the 1970 population, had 3.41% of the motor
vehicle registrations in 1972, had 3.47% of Ehe»total state-
widg 1972 c;ash experience, and had 4.67% of the HBD crash
experience. Somewhat larger, although still small, differences
are noted in comparing particular classes of accident severity
percentages with the population and motor vehiclé registration
percentages. These differences might result from sampling
wariations or from police investigation and reporting practices,or
they may reflect genuine differences in the phenomenon between
the three regions. Irrespective of the source, however, it is
important to note that the differences are small and that the
similarities in distributions are pronounced.

The observations imply that countermeasures should be
taféeted on areas of high density population.’ This is
pafticularly true if the cost of a countermeasure is primarily
a function of the area covered and not of the number of per-
sons exposed to it, such as masé media campaigns or increased
police patrol activity. For person-ériented countermeasures,
such as rehabilitation of problem drinking drivers, concen-
tration on high population areas might also prove differentially
worthwhile if the countermeasure cost per person can be re-
&uced through administrative economies.

The lack of disproportionately high concentrations of A/R
crashes in particular areas also places limitations on locélly
oriehted'counte;measares from a policy perspective. Even

though such programs might have favorable benefit/cost ratios,
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or theoretically even be 100% effective in reducing A/R crashes
among the target group, nonetheless they can be expected to re-

duce a jurisdiction's A/R crash problem by no more than the pro-

ration of the exposed population.
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2'3'3. Incidence of A/R Crashes Among Michigan Drivers

The frequencies of prior alcohol use and associated BACs
among crash-involved drivers are quite well known. Howéver,
characteristics of the general driving population exper-
iencing A/R crashes, including its size, are much less studied.
Incidence data of this type are important in this study for
several reasons: to serve as a baseline against which the
reiative risk of high-risk groups can be measured; to assist
in esfimating the number of false predictions resulting when
screening techniques are applied (see Section 2.5); and to assist

in selecting sample sizes of subsequent study‘grOUps. Col-
lection of additional incidence data is subsequently recom-
mended as an integral part of Phase II. |

- Available incidence data have been collected to assist in

ghase;iI planning. These were taken directly or derived from
a series of publications and informal reports generated by the
DriVer ahd Vehicle Administration of the Michigan Department of
Statesi Key findings follow regakding yearly incidence of A/R
crashes.

(a) Of 5,436,121 studied male and female Drivers of
Record, 0.906% had at least one "Accident-With Alcohol" during

1972. The "Accident-With Alcohol" is equivalent to a positive

~

See, for example, Michigan Driver Statistics, Report No. 6
September 1973, Michigan Department of State, Lansing,
Michigan.

'S

14
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response on the HBD (Had Been Drinking) variable.*
(b) Males had a 1.498% incidence of a least one A/R crash

during 1972, compared to 0.213% for females, a 7:1 ratio. This

fact obviously suggests that heavy if not exclusive emphasis
should be placed on male study groups.

(c) The age-specific incidence 6f A/R crashes in 1971
peaked at 1.92% among both 22-and 23-year-old male drivers, and
decreased, approximately linearly, to 0.15% among 6l-year-old
male drivers, increasing slightly thereafter. This clearly
supports an emphasis on young male drivers.

{d) Male drivers aged 30 and under comprised 44.306% of
the population of male drivers having one or more A/R crashes
during 1971. This again suggests an emphasis on young, male
drivers. Obviously, however, exclusi%e attention to the 30-
and-under male drivers would have missed about 56% of the male
drivers having A/R crashes during 1971. At face value, exclu-
sive attention to the 30-and-under drivers does not seem war-

ranted.

*

Michigan's Official Traffic Accident Report Form, in use.
throughout the state, contains a Had Been Drinking (HBD),
Had Not Been Drinking (HNBD) binary variable. Officers
investigating crashes are chargéd with estimating crash-
involved drivers' drinking conditions and recordlng their
estimates, irrespective of whether a DWI. citation is is-
sued. Data derived from this variable provide the most
reliable estimate of the incidence of A/R crashes currently
available. The Michigan Department of State Police process
all accident reports for the state and transmit selected
data; including the HBD variable, to. the Department of

State for inclusion in the driving record of Michigan
drivers.
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.(e) All 5-year age groups from 21-25 through 46-50 are
ovefrepresented in A/R crashes with respect to the percentage
of licensed drivers in their 5-year age group. The 21-25 group
is highest at 1.461; that is,20.208% of the A/R driver-involve-
ments were produced by 13.834% of the studied drivers of record.
This lends further support to identifying "young" and "male"
as two of the stratification criteria.

Driver -involvement data for longer time periods are less
detailed and subject to differing intérpretations. The fol-
1owin§ table presents the percentage of males and females in-
volved in one or more A/R crashes during the given time periods
for about 100,000 sampled drivers having driving records during
the 1966-1972 period.

Percentage A/R Driver Involvements Over Time

Period 1972 1971-72 1970-72 1968-72 1966-72

Years 1 2 3 5 7
‘Males - . i.5% 2.5% 3.0% 3.1% 3.5%
Females 0.2% 0.4% 0.4% 0.5% 0.5%
Males: Yearly 1.5% 1.2% 1.0% 0.6% 0.5%

Mean
The decreasing yearly average driver—in%olvement percen-
tage (last line) is interesting, but it raises more questions
than it resolves. Several explanations are possible:
1. Sampling procedures may have resulted in a larger pop-
ulatiqn 6f 1972 drivers than for earlier years. So far as

known, this is not the case.’
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2. 1Increased attention to A/R crash investigation and
reporting from 1966 to 1972 may have resulted in increases of
the reported phenomenon without a real increase in the pheno-

menon itself. This possibility cannot be ruled out.

3. The occurrence of an A/R crash in earlier years may
have lowered the probability of a subsequent A/R crash for the
same drivers below that of the general driving population. In
other words, the probability of a second A/R crash among drivers
having exberienced one A/R crash may be less than that of the

first A/R crash among drivers not yet having had one.

4. Since drivers in A/R crashes—-hot A/R crashes them-
selves--are being enumerated, it is possible that a significant
number are recidivists. A driver with two or more A/R crashes
would be counted only once during any given period, so that the
longer time periods would exhibit artifactually lower percentages
of average A/R driver involvements.

Items 3 and 4 are clearly important research issues with
significant countermeasure implications, and their investigation
is recommended during Phase II. Irrespective of their resolu-
tion, it is important to observe that the incidence of driver
involvements in all A/R crashes, even among males and over ex-

tended periods of several years, is low.
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2.4 ~IN‘CIDENCE, PREDICTIVE CAPABILITY ANlé ?‘ALSE PREDICTIONS
Incidence, in thg present congext,.is.the proportion of
drivers experieﬁcing an A/R crash per unit time; it is a "given"
and not subject';o the control of the investigator. Predictive
capability refers to the identificatio@‘of potential A/R crashes
'in a group by applying a screening toog'or diagnostic technique.
to the members of the'group; False prédictionS‘are the inevitable

resul; of imperfect predictive devices and are of two kinds:
false”positives, incorrectly predicting that an A/R crash will
occur when it in fact will not, and false negatives, failing to
predict that an A/R crash will occur when it will. These three
concepts are central to this study and they aré highly inter-
related, both mathematically and in an operational, counter-
measure sense.

‘ The pasic concept of this program is that groups and in-
dividuals within groups who have high risks of becoming invol-
ved in A/R crashes can be identified. If this is so, then
specifié countermeasures could be applied to identified high-
risk individuals to lower their risk orvprevent them from being
involvéd in the A/R crashes.

The basic steps in achieving this goal are conceived of as:

1. Identify groups with high risk to A/R crash inVolvemeht.

2. ;Use a predictive model on each group to identify in-
dividuals with a high risk. This iﬁvolves collecting additional
data on all individuals in the target gtoups for input to the
predictive model. |

3. Developuappropriate countermeasures for the high-risk
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individuals within each group. This will include trial ap-
plications and development of measures of effectiveness for
evaluating each proposed countermeasure.

4. Determine the cost and the effectiveness of the pro-
posed countermeasures.

° 5. If appropriate, apply the countermeasures to the se-
lected‘individuals in the target groups.

Decisions must be made at several stages in such a program.
In particular the ultimate decision of whether to institute the
countermeasure program in a particular group is of paramount im-
portance. The following model provides a method for a type of
cost-benefit analysis to measure the utility of iﬁplementing a
particular countermeasure. The implications of the model are
2lso useful in determining feasibilities of target groups.

For clarity of notation and discussion, attention is re-
stricted to one target group. 1In practice, each potential tar-
get group would be considered individually, so this results in
no loss of generality. The various parameters, such as inci-
dence, selectivity, efficacy, and total number of individuals
will, of course, vary from group to group.

The following notation will be used:

I = incidence of A/R crashes in the target group per.unit
time,

M = number of drivers in the target group,

Y = predictive test indicates at least one A/R crash per
unit time, )

N = predictive test indicates no A/R crashes,
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T = the subject in question will in fact have at least one
A/R crash, and

F = the subject will in fact not have any A/R crashes.

Two parameters of the predictive test to be applied to the
ta;geﬁ group in question can be defined: the sensitivity and
the selectivity.

The sensitivity of a predictive test is the probability
that the test will correctly identify individuals who will have
at least one A/R crash during some specified period. In symbols,

B Sensitivity = P(Y|T),
or the.probability that the test correctly predicts(the A/R
crash, given that the individual will in fact have an A/R crash.
Similarly, the selectivity of a predictive test is the probab-'
ility that the test will correctly identify those individuals
who wili not have any A/R crashes in the specified period. 1In
symbols,

Selectivity = P (N|F),

or the ﬁrobability that the test correctly predicts no A/R
crashes,‘given that the individual will have no such crashes in
the specified period. Sensitivity and selectivity are related.
In general it is possible to improve either at the expense of
the other. However, in order to improve both simultaneously, a
new procedure must be found.

When a predictive test is applied to a group, it is impor-
tant to be able to estimate the false positive rate. This is

more clearly-explained by the following table.
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‘ .Actual Occurrence (future)
- | T F. '

Test Result w a b a+b
(now) N c d c+d
a+c b+d M

A false positive is an individual who is predicted to have an
A/R crash, but who in fact does not. The number of these in-
dicated in the table is b. A false negative is an individual
who 1is predicted to have no A/R crashes, but who in fact has
one or more. The number of these indicated in the table is c.
Men the false-positive rate is b/(a+b) aﬁd the false-negative
rate is c¢/(c+d). In symbols, the probability of a false posi-
T rive is

False positive = Pp(r|N),
or the probability that the individual does not have an A/R
vrash, given that the test was positive for that individual.
Th symbol for a false negative is

False negative = P(T|N),
or the probability that the individual does have an A/R crash
Jivan that his test result was negative.

"he false-positive and false-negative rates can be cal-

quléted from the selectivity, sensitivity, and incidence in
the target group agcording to the following formulas which

follew from Baye's "theorem.
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o P(YR) 41,0 - T)
P(Y]F) (1 0 - 1) + P(Y[T)- T

‘P(F|Y)

and R R

P(T|N) = P(N]TT’ T pmm TL.0 - D)

The false-positive rate is plotted as a function of the
incidence in Figures 2, 3, and 4 for various values of the
sensitivity (Rl) and the selectivity (R ) of the predictive
procédures to be developed. . Both _the false-p051t1ve rate and
the false-negative rate are shown in Tab}e 7. for selected t
values of the same parameters. | |

"The' figures and table reveal a number of important‘
characteristics. First it should be noted that relatlvely
optimistic values of the sen51t1v1ty and select1v1ty have been
used,.ranging for ;llustratlye pnrposesAfrom 0.5 to 0.995. For
the higher values of these two parameters—-say 029 andvhigher,
equivalent to exceptionally good predlctlve dev1ces——the false—
p051t1ve rate is: highly non—llnear as a functlon of the inci-
dence of A/R crashes. among the group under 1nvest1gatlon. Asv‘
the incidence decreases and approaches zero, the false—p051t1ve
rate approaches unity, even for sen51t1v1ty and select1v1ty
values of 0.995. Intultlvely thlS 1s clear because 1f the in-
cidence is zero--that is, there are no A/R crashes among some
particular group--then any predlctlon of the occurrence of an

A/R crash must.be false, and. the false p051t1ve rate must be one.

vl
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TABLE 7. FALSE-PREDICTION RATES FOR SELECTED
PARAMETRIC VALUES
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False False
Positive Negative
Sensitivity and Rate Rate
Incidence Selectivity (%) (%)
.005 .995 50 .002
.95 91 .03
.9 96 .06
.75 98 .2
.02 .995 20 .01
.95 72 .1
.9 84 o2
.75 94 .7
.05 .995 9 .03
.95 50 .3
.9 68 .6
.75 83 2
.1 .995 4 .06
.95 32 .6
.9 50 1
.75 75 4
.25 .995 1 2
.95 14 2
.9 25 4
.75 50 10
.5 .995 .5
.95 5 5
.9 10 - 10
.75 25 25



2.5 FALSE PREDICTIONS: GENERAL IMPLICATIONS

False predictions are important in considering countermea-
.sure programs from several perspectives. In a philosophic vein,
it should be noted that false positives imply that some individ-
uals who would not experience an A/R crash would presumably be
subjected to a countermeasure program. Such a program, with few
exceptions, typically involves at least some inconvenience or
loss of time to the targeted drivers. Either of these would be
perceived by some as infringement, however slight, of their civil
liberties. This objection would seem to be particularly impor-
tant when it is remembered that countermeasure intervention be-
fore the fact of an A/R crash is under consideration, with the
target group almost certainly defined because of its statistical
association with A/R crashes. Further, there can be no deter-
ministic "proof" that an A/R crash will occur in the future even
for true positives. (The occurrence of an A/R crash to a false
positive is a contradiction in terms.) Further, Professor J. W.
Liﬁtle raised, over six years ago, a fundamental question about
- society's legal stance in precisely this situation:
From a legal point of view the task of creating new
countermeasures for an old problum, however dif-
ficult that may prove, is a less profound problem
than that implied by an attempt to impose a legal
restriction on a class of individuals defined
solely in terms of some probability that, unre-

stricted, they may do some social harm in the
future.*

Little, J. W., "Control of the Drinking Driver: Science
. Challenges Legal Creativity," American Bar Association
Journal, Vol. 54, June, 1968, p. 558.

B 45



The issue remains unresolved. From still a different perspective,
the expenditure of countermeasure resources on false positives is
at best wasteful, and at worst it can lead to a false sense of
security that the A/R-crash problem is being "solved." |

On the other hand, the effect of a false negative is to ex-
clude from countermeasure attention a person who will have an A/R
crash some time in the future, a crash that might have been pre-
ventable. Clearly this situation is to be avoided if possible.

The trade-off between the false-positive and false-negative
rates depends on what:seriousness is assigned to the crash event
and on the stringency of the proposed countermeasure. The more
serious the consequences of failing to apply a countermeasure to
an individual and thus failing to prevent an accident, the
smaller the false-negative rate should be. The more stringent
the countermeasure (for example, revocation of driving privileges
or vehicle registration) the lower the false-positive rate must
be. The false-negative rate is closely related to the incidence
of crashes. If the incidence of A/R crashes remains gquite low
in the target group, the more serious concern will be the false-
positive rate. Table 7 shows that the false-negative rate remains
below 5% unless the incidence of A/R crashes becomes»greater than
10% in the target group. Currently we feel that the incidence of
A/R crashes in the target groups will remain relatively low, and
consequently the false-positive rate will be the more important.
This need not be the case, however, and the consequences of a
false negative would be viewed by some as more serious than the

consequences of a false positive.
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The quantitative implications of these facts for the problem
at Band are also significant. From material presented earlier it
will be recalled that the yearly incidence of at least one A/R
crash among Michigan males-is abouf 1.5%, and that the seven-year
incidence among Michigan males is about 3.5%. Further, fatal and
personal-injury A/R crashes--of prime concern because they
account for over 90% of the costs associated with A/R crashes--
comprise less than half the A/R crashes whiqh occur. Therefore,
the incidence of the crashes of concern among Michigan males is
something less than 2%.

Table 7 shows that the false-positive rate for an incidence
of 0.02 ranges from a minimum of 20% for prediction rates of
0.995 to 94% for prediction rates of 0.75. The first combination
is not reasonable because the scientific community cannot realis-
tically aspire to predictive techniques that are so close to
perfection. The second situation is not much better,in that the
false-positive rate of 94%--that is, 94 of 100 drivers predicted
to have an A/R crash would not experience one~=-would create a
most complex operational situation. It would indeed be difficult
to postulate and implement countermeasures that would be cost-
effective. The costs would be elevaled simply because the 94%
false positives would be indistinguishable from the 6% true
positives, and they would have to be treated the same from a
countermeasure perspective. One would also estimate that the
benefits would be low, largely because the range of countermeasures
to be applied to a group known beforehand to contain a large

number of false positives would necessarily be restricted.
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This somewhat gloomy outlook is modifiéd extensively, how-
ever, if the initial incidence among the target groups is in-
creased. For example, an incidence of 0.25 and a sensitivity
of 0.9 produce a false-positive rate of 25%, the same as for an
incidence of 0.5 and a sensitivity of 0.75. Such a false-
positive rate might be acceptable for at least some countermea-
sures, such as mandatory driver-education courses or enforced
attendance at didactic alcohol-education lectures; however, it
would clearly be too high for more stringent countermeasures,
such as revocation of driving privileges.

The final result of these considerations is that the initial
incidence of A/R crashes among the target groups must be as high
as possible, perhaps with risk factors of ten times that of
the driving population at large. This, of course, is the funda-
mental thrust behind the whole study and is not a ﬁew concept.
However, the preceding and following work provide a quantitative
framework , heretofore lacking. This need for high and known in-
cidence among the target groups is the primary reason why we
believe that the initial thrust of the Phase-II activities
must be strongly oriented to establishing, as accurately as
possible and much more definitively than has been possible during
Phase I, the risk factors of all candidate groups under consi-

deration.
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2.6 FALSE PREDICTIONS AND BENEFIT/COST CONSIDERATIONS
The implementation of any proposed countermeasure involves
certain costs. Let Co~denote the overhead cost of formulating,

implementing, and administering; let C, denote the cost per in-

1

dividual of applying the countermeasure; and let C, denote the

2
cost of inconvenience to those individuals for whom the counter-
measure was unnecessary. Then the total cost of implementing

a countermeasure in a target group of size M is given by

CC = C_ + MC [P(Y[T) I + P(Y[F)(l.0 - I) +
+ MC2P[Y|F](1.0 -I) .

1f ﬁhe cost per alcohol-related cfash is assumed to be K, then
the cost to society if no counterﬁeasure were implemented would
‘be

CD = KeM.I
that is, the product of the cost per crash times the expected
nunber of crashes. The expected number of crashes is the number
of drivers times the incidence (crashes per driver). The cost
per crash, K, can be taken to be the costlper fatal crash, the
_coét per injury crash, the cost per property~damage crash, or some
weighted combination of all of these. The different severities
-0f crashes could also be assigned different costs, Ki, and the
incidence, selectivities, and seﬁsitivities could be.determined
separately for each type of crash. ;This would lead to a rather
‘mére complicated but tractable model. As discussed before, the

major costs are incurred in injury and fatal accidents. Since
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there are relatively few fatal accidents, the most practical
procedure is to choose a single K to represent these accidents.

If the proposed countermeasure were perfectly effective,
the comparison:of the two costs above would provide the rationale
for implementing, not implementing, changing the countermeasure,
br improving the predictive test. However, countermeasures are
not perfect, and they can be expected to prevent only some
portion of the alcohol-related crashes which would otherwise
occur.

Let e denote the efficacy of a proposed countermeasure. By
this we meén that if the particular countermeaéufe were applied
to n individuals who would otherwiseAhave an alcohol-related
crash in the periéd, e*n accidents.would be prevented by apply-
ing the countermeasure. If a proposed countermeasure has
efficacy e, then if it is applied to those individuals in a tar-
get group of size M for whom thé predictive test indicates "y",
the expected benefit will be . |

B = K:M.e.P(Y[T).I
and this is the amount which must be balanced against the cost
of the countermeasure, CC. | |

It should be emphasized that manyvof the parametérs to make
a useful benefit/cost éompérison are>§resentiy unknown. The
efficacy of any given countermeasure can at’pfesént only be
guessed at. ‘Estimation of the efficiacy Wdﬁld'reqﬁife a care-
fully controlled evaluation study. The costs of implementing

various countermeasures are imperfectly known; restriction of
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the countermeasures to predicted individuals in target groups is
one attempt to reduce the cost by limiting the number of in-
dividuals. Restriction of countermeasure efforts to areas of
high population density might be a means 6f reducing Co’ The in-
cidence in the target groups and the selectivity and sensitivity
of prediative~models have yet to be determined. Consequently
the false-positive and false-negative rates are also unknown.
Certain generalizations can be made from the formulas. The
larger the cost of an accident, K, the more attractive a counter-
measure intervention is. Also, the larger K is, the more
se;ious the false-negative cases area, since these cases are
excluded from receiving the countermeasure by the application of
the predictive model. The better the predictive model that can
be developed, the better any type of countermeasure program would
be, both in terms of preventing A/R crashes and in terms of avoid-
ing application of an unnecessary countermeasure to a large

group of persons. The larger the cost, C of applying a

2
countermeasure unnecessarily becomes, the smaller the false-
positive rate must be. For any proposed countermeasure, K and
C2 can be balanced in conjunction with the predictive model to
set the cutoff score for application of the countermeasure. Re-
duction of any of the costs, Co' Cl, or C2’ will obviously im-
prove the utility of a countermeasure. Finally, the more

effective the countermeasure, the better it will appear in a

benefit/cost analysis.

B 51



One of the difficulties in utilizing a predictive model for .
the selectiﬁe application of a countermeasure program is thate.';ﬂ
the predictibns of the model apply properly to .groups, not to |
individuals. If a target group can be identified which has a 25%
incidence of A/R crashes per year, then this means that on the
average, 25% of the individuals in that group would have an A/R’
crash in the sﬁbSequent year, Not all individuals in, the group
have the same 25% chance of experiencing an A/R crash, but it is
not poséible with the information at hand to distinguish which
individuals in the group have relatively higher and which re-
latively lower chances. Consequently, they are all rassumed to -
have an equal chance, and as a result, the particular 25% who .-
will experience an A/R crash are regarded as a random quarter of..
the original group. ;

Further, no countermeasure program is perfect. . The counter-
measure can be expected to prevent only some fraction of the A/R
crashes in the giogp. Thus a successful countermeasure might re-
duce the incidence in a pfedicted target group from 25% to 10%
per year. However, the 10% of the group which would be expected
to experience an A/R Erash would still be regarded as a random
10% subset of the group. It cannot be claimed that the counter- .
measure prevented any particular A/R crash from occurxring, only
that it reduced the group incidence, -and, as a result, the aver- .
age individual risk for persons in that group.

Once a target group is identified, a predictive model would

be used to select individuals from the group for the application

of a countermeasure. The group incidence and the selectivity and
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sensitivity of the predictive model determine the rates of false
positives and false negatives. The selectivity and sensitivity
of the model can be adjusted somewhat. Either can be improved at
the expense of the other, so the false-positive and false-
negative rates can be balanced against each other.

It is instructive to consider an example. Suppose that a
target group with an incidence of 25% A/R crashes per year has
been identified. Suppose further that a countermeasure for this
group has been developed which is 60% effective. That is, it
would reduce the incidence from 25% to 10% per year if applied
to the entire target group. This may not be desirable or feasible
because of cost or legal considerations, however, and it may be
desired to use the predictive model to identify individuals in
the groﬁp and apply the countermeasure to a subset of these iden-
tified individuals. Suppose that one possible criterion for
application of the countermeasure results is a sensitivity and a
selectivity that are both estimated to be 75%. According to
Table 7 this would result in a false-positive rate of 50% and a
false-negative ra£e of 10%.

The countermeasure is applied to those individuals whose
score generated by the predictive modal is above a specified value.
This 1is 75% of the "true positives" and 25% of tﬁe "true negatives",
on the average. Thus the countermeasure will be applied to 3/8
of the original target group, this being the number expected to
score positive on the prediction. Among those predicted as
positive by the model, the incidence would be 50%, which is re-

duced to 20% by the application of the countermeasuré. Among the
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rest of the initial target group, tpe incidence is 10% and re-
mains at 10%, since no countermeasure is applied. Combining
these results, it will be seen that the new, overall incidence
of A/R crashes in the target group is 13.75%. This is to be
compared to 25% if no countermeasure were introduced and 10%
if the countermeasure were applied to the entire group instead
of only 3/8 of it.

The advantage of using the predictive model as described
was to avoid applying the countermeasure to 5/8 of the target
group. The disadvantage was that the resulting incidence of A/R
crashes was 13.75% instead of the 10% which could have been achie-
ved by applying the countermeasure to the entire group. Whether
the procedure was beneficial or not depends on the relative costs
of applying the countermeasure unnecessarily and of failing to
prevent A/R crashes. Of course, it may have been that the costs
associated with applying the countermeasuyre to the entire group
were prohibitive. 1In this case the effect of the predictive
model was to enable the countermeasure to be applied at all.

Inspection of Table 7 indicates that the false-positive
rates are much larger than the false-negative rates (if the
sensitivity and selectivity of the model are taken equal) unless
the incidence in the target group becomes guite high. It should
be noted that with any model, the false positives can be com-
pletely eliminated by ignoring the results of the test and not
applying the countermeasure at all. In this case, the false-
negative rate is the incidence in the group. Similarly the
false negatives may be éliminated by regarding all individuals
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as positive. The false-positive rate then becomes one minus

the incidence. For stringent countermeasures, the false-positive
rate may well be the more important. On the other hand, the
example illustrates that the effect of false negatives could'
still be important.

The estimation of the incidence rates for the various tar-
get groups is of crucial importance. This is emphasized in the
suggested approach to Phase II. The determination of the pre-
dictive model follows in importance. It is anticipated that
this model will take the form of assigning a score to each in-
dividual. This score will be determined by some combination of
the various predictive variables which will be measured on the
individuals in the target groups. From this score a prediction
criterion would be determined for prediction of risk and sub-
~sequent application of a countermeasure. For example, large
scores might correspond with high risk, and the decision would
then be to apply the countermeasure to all individuals in the
target group whose scoré exceeded a selected value. 'The choice
of this value would affect the sensitivity and the selectivity
of the predictive process and would be made after consideration
of the effects on the félse—positive and false-negative rateé in
conjunction with the stringency of the countermeasure and the
assigned seriousness of an A/R crash. After the predictive
‘model has been developed, various efficacies for countermeasures
may be postulated--or estimated for specific countermeasures.
The administrative and other costs of a prbpoéed countermeasure
could be estimated and fhe preliminary benefit/cost analysis
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2.7 OVERVIEW AND SUMMARY OF PERTINENT FINDINGS

The role of alcohol as a contributing factor to crashes of
all severltles——partlcularly fatal crashes and to a lesser extent
.personal-injury and property-damage craehes——ls well established.
It is so pervasive that it would seem a straightforward task
to identify a reasonably High proportion of the drivers who will
become involved in A/R crashes and take hefore-the-fact, pre-
ventive action.

The data in the preceding secticns suggest, however, that
the task confronting the research and operational communities
is not a simpie one by any standard. A/R ¢rashes and "crashees"
are everywhere; geographically, they are distributed throughout
Michigan in about the eame proportion»as the general population.
Sex is‘by‘far the most distihguishing feature of A/R crashees;
’we are concerned primarily, but not quite‘exclusively, with male:
drivers. Age is also a distinguishing characteristic; we should
-be concerned with young drivers for a number of reasons, but
certainly not to the exclusion of older drivers. Marital'status
is also a'aistinguishing feature; divorced and separated persons
are significantlv over—represented among A/R-crash populations
with respect to thelr number in the general population, but
they comprlse a relatlvely small part of the A/R~crash’ problem.
Blue- collar workers--clearly a large part of ‘the general
oopulatlon——are somewhat over- represented among A/R crashee
their over—representation is not so preponderant, however, that

they shouidvbe'the exclusive target of future countermeasure
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efforts. Driving-record variables, such as prior DWIs, can

help to identify A/R crashees, and their use is surely called

for in the risk-prediction models to be developed subsequently.
Like other variables under consideration, hbwever, they are

not adequate if used alone, and they should be coupled with

other variables in multivariate predictive models. In summary,
it is probably true that A/R crashees are more easily character-
ized by tﬁeir heterogeneity than by their homogeneity, and that
their similarities to the non-A/R-crash group are more pronounced
than their differences.

The pervasiveness of alcohol as a primary contributing
factor to crashes might also lead to the conclusion that a
large percentage of drivers will experience an A/R crash in any
given year. Based on Michigan's experience this is far from
true. Only about 1% of Michigan drivers will have an A/R crash
(of any severity) that is reported as such by an investigating
police agency and subsequently recorded on their driving records.
This already low incidence of drivers—of~interes£ is further
cut in half because fatal and personal-injury crashes, whose
costs comprise over 90% of the costs~of all A/R crashes, com-
prise only about 45% of the number of A/R crashes.

These two summary facts together--the lack of highly dis-
tinguishing characteristics of A/R crashees and their low inci-
dence among the driving population--pose a formidable identifi-~
cation problem. The first implies that risk-prediction techni-
ques are likely to be considerably less accurate than desired.

The second implies that, even with very good risk-prediction
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instruments on hand, the false-positive rate can easily approach
50% or so. \ | | -

In moving from‘thevresearch to the operational fealm; a
hlgh false- p031t1ve rate suggests that cost- effectlve counter-
measures directed to 1dent1f1ed hlqh—rlsk drlvers may not be
easily formulated. The potentlally large number of false posi-
tives, indistinéuishabie from the true positives; wili'require'

that more drivers be "treated" than necessary,'and this will
increase countermeasure costs. Aiknown, high false—pesitiVe.
rate also suggests that a vervy limited range ofvcoﬁntermeasure7
options will Le open-to policy makers and program planhefs to
alter the undesired behavior leading to A/R crashes. It is
reasoneble to conclude, therefore; that low countefmeasure
effectiveness is likely to result. ‘If these'conjeetures are
realistic then benefit/cost ratios‘will be low.‘

A This overview, while reconfirming the common-sense con-
clusion that panaceas to the problem at hand will not bhe forth-
coming, in no way impiies that the feseafch and operational
difections imf:licit in the sturiv are unsound. An i.nabilitv to
solve the A/R—crash problem in one fell swoop simply does not
estahllsh that cost -effective aporoaches for deallng with a
portion of it also do not exist. Dlstlngulshlng variables of
A/R crashees do exist, even on a univariate basis, and it is
likely that combinetions of interactive variables also exist
which even more sharply distinguish high—risk (to A/R crashes)

drivers from others. Multivariate analytical procedures continue
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to become mére powerful, and with them is the promise that risk-
prediction models, operating on key distinguishing variables
drawn from a variety of disciplines, can identify dri?ers with
eleVated risks to A/R crashes.

The cbsts of not solvid§ the A/R-crash problem continue to
be exceptionally high. Our judgment is that a carefully planned
and executed program along the overall lines identified in the
original RFP, seen not as a panacea but as a cost-effective
approach to a part of it, continues to be a sound research
investment Our approach to the next step in such a program is

spelled out in the next section.
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3.0 PHASE-I, TASK-II PLANNING RESULTS

The preceding section has reported the research findings
and their interpretation which form the basis for our recommen-
dations regarding the content and conduct of Phase II. The
current section reports these recommendations directly in the
form of a proposed Phase-II work statement and discussion of
the work statement.

In the introductory section it was observed that HSRI was
recommending a somewhat more modest set of Phase-II activities
than those originally included by NHTSA in the RFP for guidance
in the preparation of the Phase-I proposal. The basic thrust
of our recommendations coincides with those contained in the
RFP with respect to the gathering and analysis of driving
record data for individuals among the high-risk groups. How-
ever, the risk factors of the candidate target groups should
be established with much more confidence than is currently known,
both in quantifying the risks and in establishin¢ the. quan-
titative estimates with acceptable statistical precision.

. Until this is done, therefore, we believe tHat it is unnecessary,
and potentially.inefficient, to plan for primary, detailed data

collection on individual members of the high-risk groups.

3.1 PROPOSED STATEMENT OF WORK: PHASE II
3.1.1 Task I: Analysis of Random Sample of Michigan Drivers
a. Obtain, in cooperation with the Michigan

Department of State, a one-percent (1%) random
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.l.2

sample of Michigan driving records. In-
clude for each sampled driver all data in

the Department's Master Driving Record.

“b. Build the sample of driving records into

computerized data files consistent with the

HSRI data analytic system.

c. Determine the l-year, 3-year, 5-year,

and 7-year incidence of alcohol-related
events. (alcohol-related crashes by injury
severity, Driving Under the Influence of
Liquor convictions, and Driving While Visibly
Impaired convictions), among male and female

drivers and by selected demographic variables.

Task II: Analysis of Driving Records of Drivers with
Alcohol~Related Crashes

a. Obtain, in cooperation with the Michigan
Department of State, a census (or a random

sample of size 2,000, whichever is smaller)

of driving records containing at least one
alcohol-related crash on the Master Driving

Record.

b. Build computerized data files and analyze

the driving records, including but not limited
to the following topics: recidivism rate

among alcohol-related crashees; incidence of
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3.1.3

drivers having a second alcohol-related
crash on their driving record; relationship
between alcohol-related crashes and other
variables contained in the driving record,
such as age, sex, other crashes, alcohol-
related convictions, and other convictions

on the driving record.

Task III: Analysis of Driving Records of DWI Drivers
a. Repeat the procedures and analyses of
Task II above for a sample of drivers con-

victed of DUIL or DWVI.

b. Correlate and compare the findings from
Task II and this task, so that the relation-
ships between persons with A/R crashes aﬁd
those with A/R convictions is thoroughly

understood.

Task IV: Analysis of Driving Records of Blue-Collar

Workers

a. In cooperation with a large industrial
firm in southeastern Michigan, obtain a random
sample of at least 1,000 male, blue—collar
workers and sufficient identifying data so
that their driving records may be retrieved

from the Michigan Department of State.
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3.1.

b. From the same firm, obtain either a
census or a random sample of 1,000 male,
blue-collar workers with high rates of

absenteeism.

¢. Obtain the driving records of the
subjects in (a) and (b) above and deter-
mine the incidence of both alcohol-related

crashes and alcohol-related convictions.

d. Compute risk factors for the groups in
va) and (b) above, relative to each other
and to the random sample of Michigan drivers

analyzed in Task I.

Task V: Analysis of Driving Records of Assigned-

Risk Insureds

a. In connection with an insurance under-
writing firm, and with the approval of the
State of Michigan Insurance Commissioner, obtain
a random sample of 1,000 drivers from the
assigned-risk insurance pool of the State

of Michigan.

b. Obtain the driving records of the subjects,
determine the inciden~e of A/R crashes and

convictions, and compdate risk factors.
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6

Task VI: Analysis of Marital Stress and

Alcohol~Related Crashes

a. Identify Michigan residents filing for
divorce in Wayne, Oakland, and Washtenaw
Counties during a time period sufficient for
the population of filees to approach 1,000
individuals (approximately 10 months). The
Wayne County sample selection will be in
cooperation with the Marital Health Study of
the Program for Urban Health Research, The
University of Michigan. Filee pOpulation sizes
would be (approximately):

Wayne County N =‘400

Oakland County N = 300 - 350

Washtenaw County N = 200 - 250

b. Collect available descriptive information
about each filee from available public records
of the intent to divorce, and initiate prepa-
ration of subject files by county. The Wayne
County data files will be prepared by the

Marital Health Study.

c. Secure the driver record (with complete and
current data) for each filee six to eight

months subsequent to the dissolution of each

‘marriage.
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d. Merge Wayne County subjects' driver record
data with survey data on each filee collected

by the Marital Health Study.

e. Conduct correlational and multivariate
analyses of crash, violation, and survey data

for Wayne County filees.

f. Conduct time-series analyses of crash and
violation histories vis—-a-vis acute episodic
stress during the divorce process, for Wayne

County filees.

g. Formulate and test hypotheses relating the
time periods most proximal to the dissolution
of marriage to increased frequency of crashes,
violations, alcohol-related crashes, and

alcohol~-related violations.

3.2 WORK STATEMENT DISCUSSION

The preceding work statement summarizes the research work

we recommend be undertaken in Phase II. Tasks I-III are seen

as a minimum research effort needed to answer some fundamental

research questions regarding the incidence of A/R crashees among

the general driving population and about the similarities and

differences between A/R crashees and A/R convictees.

Tasks IV-VI deal with the c«llection and analysis of

driving records of target groups believed to be at high risk

to A/R crashes. To those given could be added a group of
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Drunk & Disorderly convictees, shown in Section 2.2 to have

a six-and-one-half year incidence to an A/R crash of about

0.441. On the assumption that the majority of the D & D con-
victees are males, the risk factor for this group can be
estimated at 0.441/0.035 = 12.6. This is certainly an accept-
ably high risk factor for the group to warrant further attention,
but it has not been included at the present time for two reasons.
First, there is a need to limit the scope of work proposed to
something that is manageable. Second, no new and inﬁovative
cbuntermeésures have surfaced for dealing with a D & D ?opulation
at high risk to an A/R crash. The two reasons together have led
to the omission of this group at the present time, but it could,
of course, be added subsequently.

All study groups would be drawn from within the State of
Michigan. Michigan is not claimed to be a superior study site
over several others that could be named, but neither does it
lack the attributes needed. As noted earlier, the investiga-
tion, reporting, and file maintenance of crashes in general,
and A/R crashes in particular, by the state and local policé
agencies is satisfactory. Furthermore, The Michigan Department
of State receives pertinent crash data, including accident
severity and alcohol involvement, on each crash processed by
the Department of State Police, and transcribes the data onto
the driviné records of Michigan drivers. HSRI has for many years
been able to retrieve driving records on magnetic tape on any

number of drivers for subsequent re-formatting and analysis.
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d. Merge Wayne County subjects' driver record
data with survey data on each filee collected

by the Marital Health Study.

e. Conduct correlational and multivariate
analyses of crash, violation, and survey data

for Wayne County filees.

f. Conduct time-series analyses of crash and
violation histories vis-a-vis acute episodic
stress during the divorce process, for Wayne

County filees.

g. Formulate and test hypotheses relating the
time periods most proximal to the dissolution
of marriage to increased frequency of crashes,
violations, alcohol-related crashes, and

alcohol-related violations.

3.2 WORK STATEMENT DISCUSSION

The preceding work statement summarizes the research work

we recommend be undertaken in Phase II. Tasks I-III are seen

as a minimum research effort needed to answer some fundamental

research questions regarding the incidence of A/R crashees ambng

the general driving population and about the similarities and

differences between A/R crashees and A/R convictees.

Tasks IV-VI deal with the collection and analysis of

driving records of target groups believed to be at high risk

to A/R crashes. To those given could be added a group of

B 65



Drunk & Disorderly convictees, shown in Section 2.2 to have

a six—-and-one-half year incidence to an A/R crash of about

0.441. On the assumption that the majority of the D & D con-
victees are males, the risk factor for this group can be
estimated at 0.441/0.035 = 12.6. This is certainly an accept-~
ably high risk factor for the group to warrant further attention,
but it has not been included at the present time for two reasons.
First, there is a need to limit the scope of work proposed to
something that is manageable. Second, no new and innovative
countermeasures have surfaced for dealing with a D & D population
at high risk to an A/R crash. The two reasons together have led
to the omission‘of this group at the present time, but it could,
of course, be addéd subsequently.

211 study groups would be drawn from within the State of
Michigan. Michigan is not claimed to be a superior study site
over several others that could be named, but neither does it
lack the attributes needed. As noted earlier, the investiga-
tion, reporting, and file maintenance of crashes in general,
and A/R crashes in particular,-by the state and local police
agencies is satisfactory. Furthermore, The Michigan Department
of State receives pertinent crash data, including accident
severity and alcohol involvement, on each crash processed by
the Department of State Police, and transcribes the data onto
the driviné_records of Michigan drivers. HSRI has for many years
been able to retrieve driving records on magnetic tape on any

number of drivers for subsequent re-formatting and analysis.

B 66



These capabilities on the parts of all agencies concerned are

central to the proposed research,
The proposed period of performance is fourteen months,
from January 1, 1975, to February 29, 1976. Cost data are

being supplied under separate cover.

3.2.1 Task I: Analysis of Random Sample of Michigan Drivers

This task is of central concern in the proposea research
program. The objective is to establish a baseiine of data re-
garding the incidence of drivers-of-record in A/R crashes. As
noted in Section 2, some data on this subject do exist, but
they are far too sparse to serve the required purposes. In
particular the long-term incidence--say, up to seven years--is
not known acceptably. Without this information there is no
common base population from which to compute relative risk to
A/R crashes, and comparisons among high-risk groups are hampered.

HSRI is currently negotiating with the Michigan Department
of State to obtain a one-percent (1%) random sample of Michigan
drivers. These data are expected to be in hand during the
first quarter of FY-75, and the proposed analytical work could
commence during the second quarter. Thie base costs of obtaining
the random sample and building the data into an HSRI analytic
file will probably be absorbed by the Department of State,
judging from past experience. .he costs of building the data
into HSRI analytic files would be shared, and the project-
specific analyses would be supported under the proposed research

program.
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3.2.2 Task II: Analysis'oflA/R Crashees
' The material presented in Sections 2.2 and 2.3 raises a
number of guestions about the probability of experiencing a
second A/R crash, given the occurrence of the first one.
Resolution of this issue is considered important because of
the countermeasure implications.

If A/R crashees are repeaters, then this suggests a well-
defined target group worthy of special countermeasure attention.
The data in Section 2.2 showed that, for a sample of DWI and
D & D arrestees, 797 drivers experienced 1,037 A/R crashes in
six-and-one-half years. Unfortunately, the distribution of the‘
crashes by driver is not known. Nonetheless, the data show
either that 797 drivers had one A/R crash and 240 drivers had
two A/R crashes or that 797 drivers had one A/R crash and some-
thing less than 240 drivers had two or more A/R crashes. If
the first is true, then we can conclude that the six-and-one-
half year incidence to a second A/R crash, given the occurrence
of the first, is 240/797 = 0.301. 1If the second proposition
is true, then the incidence of an even smaller group of drivers
having a second A/R crash is even greater than 0.301. 1In
either case, on the assumption that the samples from which the
above inferences were drawn are representative and not patho-
logic, an important target group for A/R countermeasures woﬁld
have been identified. The purpose of this task, then, is to

explore fully the recidivism of A/R crashees.
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Although it might seem reasonable to address this issue
on the basis of the data obtained on the random sample of
drivers in Task I above, such a procedure is not adequate.

The incidence of A/R crashees having one A/R crash is so low--
on the order of one percent (1l%) per year—--that the incidence
of drivers having two or more A/R crashes is probably on the
order of 0.01%. Even with an original sample of 55,000-60,000
drivers, we might find only five or six drivers per year with
multiple A/R crashes on their records, clearly too small a num-
ber of drivers for in-depth analysis and statistical inferences.

Therefore we will attempt, in cooperation with the Depart-
ment of State, to obtain a census of all Michigan drivers
having at least one A/R event on their driving record. An A/R
event is defined to include an A/R crash, an arrest and convic-
tion for Driving Under the Influence of Liquor (DUIL), and an
arrest and conviction for the lesser included offense of
Driving While Visibly Impaired (DWVI). These data will be
used both for the'preéent task and for the next task. There
is no question regarding the technical feasibility of this
approach, and preliminary discussions with officials of the
Department of State suggest that it is administratively

feasible as well.

3.2.3 Task III: Analysis of Driving Records of DWI
Drivers
The contract required the inclusion, as one of the study

groups, of drivers arrested for DWI in an ASAP community.
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Preliminary data for the Washtenaw ASAP DWI (including both
DUIL and DWVI) drivers were given in Section 2.2. Those data
show a six~and-one-half year incidence of A/R crashes of 0.411,
equivalent to a risk factor of about 12.

This demonstrated high risk to A/R crashes of a group of.
DWI drivers in Washtenaw County strongly agues that they will
continue to be of concern to the traffic safety community. We
believe, however, that the analysis should be extended to cover
other DWI drivers in Michigan sothat findings are not regionally
biased. Further, the analysis of the A/R crashees (Task II
above) complements the analysis of the DWI drivers, both logically
and procedurally, and it is recommended that both be undertaken

concurrently in the same jurisdiction.

3.2.4 Task IV: Analysis of Driving Records of Blue-
Collar Workers

The data throughout Section 2 consistently show that blue-
collar workers are over-represented in A/R crashes among
various populations of crash-involved drivers. The same data
suégest, therefore, that blue-collar workers have elevated
risks to A/R crashes with respect to the average driver;

The latter point cannot be established by sampling crash
populations, however. It is necessary to sample the population
of interest, blue-collar workers in this case, and determine
the crash experience rather than to sample a population of

crashees and -determine the occupational status.
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The purpose of this task is to begin a systematic evalua-
tion of the risk factors of blue-collar workers generally, and
of young, male, blue-collar workers with high rates of absen-

teeism specifically. "Young," "male," and "blue-collar" are

all stratification criteria previously shown to be associated
with A/R crashes on the age, sex, and occupational status
variables. "With high rates of absenteeism" has been added as
an additional stratification criterion because absenteeism is

an indication of behavior problems and is one of the means by
which early drinking problems are spotted in tﬁé labor force.
Applying the four criteria simultaneously should define a target
group with a high risk factor.

The purpose of this task is to confirm or refute that this
group is at high risk to A/R crashes. In the meantime it is
assumed that it is a high-risk group worthy of countermeasure
attention. We have not been successful in Phase I in identifying
any really new or innovative countermeasures to apply to the
blue-collar group, or to any other high-risk group. Fortunately,
héwever, there has been considerable success in recent years in
dealing with probiem drinkers through company-based rehabilita-
tion programs, and possibly cost-effective countermeasures
could be piggy-backed onto on-going rehabilitation programs.

HSRI has not yet obtained the necessary and extensive
cooperation of a lérge indus‘rial firm that will be needed to
carry out the required analytic investigation. And of course

we have not investigated the legal or ethical issues inherent
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in injecting traffic séfety considerations into an employee- -
employer relationship from a research perspective, much less
a countermeasure perspective. However, contacté had been
established earlier with the Medical Director of a firm with
adequate numbers of blue-collar workers, and we are p?epared
to follow up with the medical and personnel departments of
this firm to determine whether the proposed research is

feasible.

3.2.5 Analysis of Dfiving Records of Assigned-Risk Insureds

In addition to the groups discussed earlier, we are also
recommending the systematic study of drivers in the assigned
risk insurance plans operated under the authority of insurance
commissions in the individual states. DOT, in its Automobile

Insurance and Compensation Study, analyzed many aspects of the

plans, including the driving perfdrmance of assigned-risk
insureds, but the results do not lend themselves to specifica-
tion of risk factors to A/R crashes. The results do, however,
suggest that subsets of the group, if not the whole group, will
subséquently be found to contaih many high-risk drivers. The
following excerpts from various publicatidns from the parent
study are offerred in support of this recommendation.

In 1967 there were 2.7'million vehicles insured_through
the assigned—risk'mechanism, representing 2.8% of all registered
vehicles and 3.3% of all insured vehicles. Males comprised over
70% of the insﬁred in each of the several states that were

studied. Driving under the influence of alcohol or drugs was
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found to be the third most common offense on the driving

records of the insureds,vand the Ohio plan had the largest
proportion of DUILs among its applicants, 36.4%. Insureds
generally were found, as well, to have poorer driving records
as reflected by the number of other violations and recorded
accidents. Claims were more numerous and costly for assigned-
risk drivers than for others. Young drivers were more common,
as were occupations from the lower part of the socio-economic
scale. In short, the assigned-risk insureds matched the crash-
involved populations of Section 2 on a number of variables that
identify A/R crashees. |

The assigned-risk insureds would seem to offer possibilities
from a countermeasure perspective as well. The insurers claim
that they lose money on the assigned-risk plan because of
numerous and costly claims, and they should welcome any research
and operational efforts to improve the driving performance of
the insureds. The insureds, on the other hand pay insurance
premium surcharges that can range up to several hundred dollars
per. year, and a countermeasure approach based primarily on
economic factors might pr&ve attractive.

The proposed research would pr<bably require the approval
of the State Insurance Commissioner, and it would certainly re-
quire extensive cooperation from an underwriting company that
handles é significant percenti..7e of Michigan's assigned-risk
drivers. Neither of these has been obtained to date, and we

cannot guarantee that the research is feasible. This issue would
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be resolved early in the research program if there is interest

on the part of the Government.

3.2.6 Task VI: Analysis of Marital Stress and Alcohol-

| Related Crashes |

Proposed herein is a quasi-experimental analysis of the
effect of the process of divorce on alcohol-related crash in-
velvements among'adults filing for divorce in three Southeastern
Michigan counties. HSRI is fortunate to have established a
relationship with a éurrently active study of marital disruption
and, therefore, the present proposal incorporates the antici-
pated sur&ey data of that study in addition to official driver
records from the Michigan Secretary of State.

Several investigations of stress, alcoholism, and crash
involvement have identified marital problems as being a common
denominator among drinking drivers involved in fatal or other
serious traffic accidents. Among others, Evensonl isolated
marital disharmony as being generally associated with problem
drinking and alcoholism. Kephart 2 related drinking and marital
disruption in a study of 1(434 divorces in Philadelphia between
1937 and 1950. He found that excessive drinking was alleged in

more than twenty percent (20%) of the cases and was listed as a

lEvenson,.R. C., et al. "Factors in the Description and
Grouping of Alcoholics." American Journal of Psychiatry,
130:1, January, 1973. pp. 49-54,

2Kephart, W. M. "Drinking and Marital Disruption: a Research
Note." Quarterly Journal of Studies on Alcohol, 15, March,
1954. pp. 63-73. '
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complaint more frequently than any other single factor except
desertion and other legal grounds for divorce. The charge of
excessive.drinking was listed more timeé than cruelty, adultery
bigamy, fraud, and sexual complaints combined.

Borkensteinl'and Filkins2 in separate investigations
identified divorced and separated persons as being over-
involved in alcohol-related traffic accidents. Brown3 re-
ported that in a population of fatal driver involvements the
operators were subjected to multiple stresses and serious
personal problems, and had often been drinking excessively at

the time of the crash. Selzer and associates4 have provided

lBorkenstein, et al. The Role of the Drinking Driver in Traffic
Accidents, Department of Police Administration, Indiana
University, Bloomington, February, 1964.

2Filkins, L. D., et al.,. Alcohol Abuse and Traffic Safety:

A Study of Fatalities, DWI Offenders, Alcoholics, and Court-
Related Treatment Approaches, Final Report, Contract
FH-11-6555 and FH~11-7129, Highway Safety Research Institute,
The University of Michigan, June, 1970.

3Brown, S. L., et al., Alcohol Safety Study "Drivers Who Die,"
Final Report, Baylor University College of Medicine, 1968.

4Selier, M. L., Rogers, J. E. and Kern, S., "Fatal Accidents:

The Role of Psychopathology, Social Stress and Acute Dis-
turbance," American Journal of Psychiatry, Vol. 124, No. 8,
February, 1968, pp. 46-54.

Brenner, B.-and Selzer, M. L., "Risk of Causing a Fatal
Accident Associated with Alcoholism, Psychopathology, and
Stress: Further Analysis of Previous Data," Behavioral
Science, Vol. 14, No. 6, November, 1969, pp. 490-495.

Selzer, M. L. and Vinokur, A., "Life Events, Subjective Stress,
and Traffic Accidents," America. Journal of Psychiatry,
Vol. 131, No. 8, August, 1974, .p. 903-906.

Selzer, M. L. and Vinokur, A., Detecting the High Risk Driver:
The Development of a Risk Questionnaire, Final Report, Report
No. DOT-HS-801-099, Highway Safety Research Institute, The
University of Michigan, Ann Arbor, January, 1974.
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documentation regarding the interrelationships of stress,
problems with alcohol, and problems with driving. Waller and
Flowersl stated that individuals who were single, divorced, or
separated had higher traffic offense rates during license sus-
pension than did those who were married or widowed.

In one of the few studies specifically dealing with the
effects of divorce on driving performance, McMurray2 related
the emotional stress of the divorce process to impaired driving
performance, higher violation rates, and higher accident rates
for both men and women during the year of their divorce pro-
ceedings. This study demonstrated the effect on driving
behavior of the act of filing for divorce, as a stressful
event. The McMurray study took place in Washington State and
incorporated into the analysis data covering seven years pridr
to and the year of the divorce proceedings for 410 persons
filiné for divorce.

HSRI proposes to replicate the design and intent of the
McMurray study in three counties in Southeastern Michigan:
Wayne, Washtenaw, and Oakland Counties. Selection of these

counties was based on previous HSRI experience and research in

1Waller, J. A. and Flowers, L. Previous Police Contacts, and
Recidivism among Drivers with Arrests for Driving while Under
the Influence of Alcohol in Vermont--Baseline Data. CRASH
Report V-1, August, 1972, Waterbury, Vermont.

2McMurray, L. "Emotional Stress and Driving Performance: The
Effect of Divorce.” Behavigral Research in Highway Safety,
1, Summer, 1970. pp. 100-114.
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these populations and the availability of a major concurrent

investigation of persons filing for divorce in Wayne County.

The Program for Urban Health Research, also at The University
of Michigan, is conducting a study of marital health in Wayne
County.

The Marital Health Study investigates the impact of marital
separation and divorce on physical and mental health. The
sample consists of over 400 men and women in the Detroit area
who have contacted the Wayne County Circuit Court Marriage
Counseling Service, either as a result of filing for divorce
or because of serious marital problems. The subjects are inter-
viewed at the initial contact with the Marriage Counseling
Service and four months later. The sample is restricted to
people who have at least one child under the age of eighteen.
About one half of the interviews are with husband and wife of
the same couple. The sample is about forty percent (40%)
black and sixty percent (60%) white and represents all economic
strata.

. The major focus of this study is on the mediating effects
of coping on the relationship between marital stress and health.
The health outcomes include blood precsure, major health prob-
lems, drinking and drug-taking patterns, health habits and mére
common symptoms of illness, as well as measures of mental
health and of mood such as deprussion, anxiety, and generai
psychological well~being. Coping is operationalized in a number

of ways: handling anger and guilt; involvement in a network of
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supportive social relationships; settingland reaching realistic
goals in relationships wifh people of the opposite sex, with
one's children, and in terms of work and career. Data are also
collected on driving habits and exposure; experiences with
other recent stressful events; the use and effectiveness of
professional services from counselors, lawyers, clergy, etc.;
socio-locus of control and a variety of attitudinal measures.
The particular strong pointsiof the Marital Health Study
are its focus on respondents in the midst of a stressful life

change rather than ex post facto analysis of such an event, its

relatively iarge and socioeconomically diverse sample, the
panel design, and the multidisciplinary approach in collecting
a variety of types of data.

In cooperation with the Marital Health Study, HSRI proposes
to secure the driver records for respondents among the Wayne
County respondents and perform analyses of traffic offenses
and accidents concurrent with the divorce-related stressful
period. Primary attention will be given to alcohol-related
incidents noted on the driver records.

To expand the data‘base for broader inferences and more
reliability, HSRI proposes to identify persons filing for
divorce in Washtenaw and Oakland Counties (also in Southeastern
Michigan) and to secure the driver records of these persons from
the Michigén Secretary of State. Analyses of the effect of thé
divorce process in terms of accident and violation occurrences

will be identical for all three populatioﬁs of divorce filees.
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Inferences that appear to be stable from the analyses of the
Wayne County survey responses and driviné records will be made
to the Oakland and Washtenaw County populations.

A final total of approximately 1,000 driver records will
be secured from the Secretary of State and subjected to a

variety of statistical analyses. To‘identify the differences

between divorce-filee driving performances and other drivers,
comparisons will be made against identical analyses of a one
percent (1%) random sample of Michigan drivers (proposed else-

where in this report).

There are a variety of potential implications of the pro-
posed study of the effect of divorce on alcohol-related crash
involvement. The act of filing for divorce is a public one and,
therefore, provides an unobstrusive means of identifying a
target group for alcohol-highway safety éountermeasures, should
the proposed investigation support a need for such action.
Because filees for divorce are often participating in counseling
services, the introduction of traffic-safety content in that
counseling would provide the opportunity to create an unanti-
cipated cognitive awareness of elevated risk in the divorcing
individual. Divorce counseling serviccs are established and
operational, and an alcohol-countermeasure activity can easily

be added to those services.
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APPENDIX A
LITERATURE REVIEW
Al. INTRODUCTION

The éohcept of target groups in highway safety is a basic
element in analyses of'the'epidemiology of accidents, includ-
ing traffic accidents. One underlying assumption in the search
for.target.groups to which countermeasures might be applied is
that there is.é causal chain of events leading to a crash. In
other words, accidents are not assumed to simply "happen," but
are caused by the intentional or unintentional behaviors of
people. If this aséumption were incorrect, then there would be
no operational target groups, because accidents would be en-
tirely random; uhprédictable phenomenq. We believe that alcohol-
related crashes, as a specific subset of all traffic incidents,
are predictable on the basis of interactive and complex com-
binations of factors. Our review of the literature has demon-
strated few unanticipated findings, but has strengthened our
conviction that the eventual predictability of alcohol-related
accidents on the road will be a function of research brought
up to date by future investigations <I the precrash behavioral
determinants of crash causation.

In 1961 McFarland and Moore (1) summarized an epidemiology
of accidents. The basic concepts detailed by these authors
related the field of ﬁedical epidemiology to traffic safety and
concluded with a "host" orientation that has since been termed
social or behavioral epidemiblogy. Dealing with traffic ac-

cidents, McFarland and Moore surveyed the range of theories of



accident causation. Three basic levels of causal explanation
emerged: (1) Unusual Individual Susceptibility, (2) Personal
and Social Maladjustments, (3) Temporary Factors Influencing
Driving Performance. The first explanation is best exemplified
by the various theories of "accident proneness," a concept that
McFarland and Moore challenged on the basis of inconsistent and
unconvincing research. The second concépt was treated as having
significantly more value than the psychiatric "pronenessg"
theories. Several objective studies were cited as having dem-
onstrated that persons who have been involved with one social
agency the police, a venereal disease clinic, a juvenile court,
etc.), or involved in an alcohol-related highway accident, are
guite likely to have been involved with another social agency.
Thus, it seems that a smalloprOportion of the human population
repeatedly appears in the social statistics om which these
studies are based. There ig seductive appeal to the idea that

a designated target group for one social problem is also a suit-
able target for one or more other problem-oriented counter-
measures. The validity of the data, however, must be carefully
assessed, in that social statistics relating to welfare, disease,
accidents, and driving violations are subject to known and pre-
dictable biases. In short, the concept of a problem-producing
minority in the population could be a self-fulfilling prophecy
generated by interwoven and consistently biased data. There are
certain findings in this area that, on the basis of tested ex-
ternal validity and generalizability, can be taken as social

facts. These findings, which have been reviewed in depth, in-
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clude the factors of youth, socioeconomic status, and driving-
exposure time. These factors, however, are quite inadequate

in terms of specificity vis a vis target~group identification.

The third area that has received theoretical and practical
attention is the area of temporary factors influencing perfor-
mance. This includes such topics as fatigue, physical defects,
illnesses, drugs and medications, and temporary emotional
states. That last factor is seen to interact with drinking and
lead to temporary impairment and decrements in driving perfor-

mance. McFarland and Moore (1) state:

Some accidents on the highway have been traced to pre- _
occupation with anxieties, or to carrying over emotional
states into the manner of driving; but the usual invest-
igation of accidents does not include evaluation of such
factors... It is well known that when people are emotion-
ally upset or preoccupied some disorganization of behavior
is likely to occur. Under such circumstances, one may
misinterpret the meaning of a situation or ignore impor-

tant stimuli and make inappropriate responses. (p. 30)

- That quotation raises two important points. First, it is
suspected (though often from less than satisfactory evidence)
that under conditions of anxiety and stress, some persons are
more likely to undertake episodic drinking, and consequently
exhibit drinking and driving patterns, that are hypothesized to
increase their likelihood of being crash-involved. Secondly,
although this quotation was taken from a 1961 source, it re-
mains true that accident investigations rarely attend to tem-

porary emotional or behavioral factors of the involved driver
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(or dwell on other variables of potential importance). Con-
sequently, the role of such factbrs, in combination with other
factors, in causation of alcohol-related crashes remains un-
clear.

The following literature review is not intended to docu-
ment the state of the art completely, but to exemplify the
bases on which key decisions in the present study werevmade.
The reviewed literature is presented according to the focus
of research interest and the type and scope of the pubiished
information being described. For each variable category a
methodological overview precedes a review of the critical
studies and a summary of findings, facts, and issues raised by
the research. The literature review concludes with a summary
and a statement of the implications of the literature regarding
our current ability to identify target groups in the driving
population.

Before proceeding to the literature review proper,
it is important to define the limits and purposes of the
review. This review is not a comprehensive "state of the
art" statement on the drinking driver, nor is it intended
to cover the variety and magnitude of the available literaturer
in definite detail. On the other hand, this literature re-
view is iptended to provide sufficient, representative, multi-
disciplinary evidence to explain the directions taken in
the developmental and empirical components of the study.
Others (2,3) have provided comprehensive, general literature

reviews. It was not the purpose of the present review to dup-
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licate those efforts. This literature review was based on the
need to determine the‘feagibility of identifying suitable tar-
get groups for alcohol-highway safety countermeasures. To the
extent possible, the literature surveyed was limited to post-
1969 publications and often to much more recent material. The
literature review was oriented toward specific independent
variables that have been researched to a degree sufficient for
confidence and generalizability. Such va?iables include bio-
graphical, demographic, socio-economic, and certain situational
measures. Whenever possible, existing literature reviews were
searched to provide moré efficient coverage c¢f the field. This
was always supported by examinations of primary sources to off-
set any potential biases introduced in secondary sources.

| This literature review had a specific purpose based on the
requirements of theoretically and practically valid counter-
measures for target groups in the epidemiologic tradition.
McGuire (4) identified such requirements as well as anyone. His
criteria follow:

' Target groups should be based on an individual variable or
a combination of predictor variables that meet the fol-
lowing criteria:

(1) It must be easy to obtain.

(2) It must be highly reliable (for example, sex and age
are very reliable, while a psychological test score
‘may vary widely).

(3) It must be a 'true' piedictor--that is, capable of
being gathered before the fact. Mileage, for example,
is by definition an after-the-fact predictor.* Pre-

*
While true mileage is post-facto, estimated mileage is an ap-
propriate "before-the-fact predictor."
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ferably, this variable must be capable of being
gathered retroactively and still retain its 'true'
predictor label. For example, age and sex would
qualify, since they may be accurately measured retro-
actively.

(4) It must not be parochial--that is, peculiar to one
region of the country, or peculiar to only a small sub-
group of drivers. '

(5) It must not be controversial, politically sensitive,
or objected to by subjects on grounds of being too
personal, an invasion of privacy, etc. (pp. 104-105)

Thus, the present literature review sought to determine whether
the current level of knowledge about the accident-involved drink-
ing driver was adequate to justify the definition of target

groups based on predictor(s) meeting the above criteria.

A2. AGE AND YOUTH

The analysis of age and youth as predictors of alcohol-
related crashes represents one of the most universal of all
variable categories in the field. 'This is, of course, true of
most social and epidemiological research. Jbscelyn and co-
workéers (2) concluded in their review of the literature that,
with conflicting findings of studies of fatalities, roadside
surveys, interview and driving records, qonvictions and arrests,
the basic and solitary conclusion was that problem-drinking
drivers were under the age of 45. Thesé authors, however, did
not review numerous publications available to them at the time
of their review, nor did they have available to them the findings

of a largé volume of literature that has since been generated.
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The current research findings reviewed shoWed fairly clearly
that young drivers are sigﬁificantiy more often involved than
older drivers in crashes, fatal and injury-producing crashes,
and alcohol-related crashes. Specifically, drivers under age
30 (particularly between 15 and 24) are more often crash-involved
than other age groups. -

Some efforts have been made to expiain away this over-
involvement of young drivers on the basis of exposure (5). How-
ever, the possibility of explaining away a causal relationship
with one source of crash causation over another does not "explain
away" the problem. Taken as a group, young drivers have been
substantially shown to be of singular importance as a subset of
the total driving population with unusually high probabilities
of alcohol-related crash involvement.

A study of fatal case histories in Wayne County, Michigan,
by Filkins, et al. (6) showed that 16- to 25-year-old drivers had
a higher propeorticn of driver fatalities than their proportion
of the total driver population. Goldstein (7) summarized the
evidence supporting the thesis that youthful drivers are a
special highway safety concern, although his review ‘did not
address the role of drinking. Harri~ngton (8), in a lcngitudinal
study of young California drivérs, determined that the high
rates of accident involvement decreased somewhat during the
first fouf years of driving ex;erience. However, even after
four years of experience, the rates of accident involvement

were higher than for adults.
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On the premise that young drivers afe an important research
topic, Pelz, Schuman, and co—Qorkers (9-13) conductéd a seiies
of studies. Those investigations, while not centrally focused
on fhe interaction of drinking and driving; indicate that there
might be certain characteristics of being young that discriminate
between young and old drivers in terms of accident liabilities.
The Pelz and Schuman studies determined that young drivers,
especially males, drive more for emotional or recreational pur-
poses and have higher rates of exposure than older drivers.

Since the advent of the Alcochol Safety Action Programs,
the early roadside survey research findings (14) have been
generalized to numerous other populations and places. From
these studies it is consistently found that young drivers, and
young males in particular, are most likely to be driving with
elevated blood alcohol concentrations (15-18).

Douglass (19), O'Day (20, 21, and Carlson (16), in inde-
pendent analyses of state accident data covering seven states
for the time period from 1965 to 1973, have consistently indicated
thaf reported alcohol-involved crashes, single-vehicle driver
involvements with a male driver, and alcohol-related fatal
crashes all exhibit maximum age—specific‘frequencies within the
18- to 24-year-o0ld age range. Studies of the problem in Ontario
and other .jurisdictions in the United States corroborate the
Michigan findings (22, 23).

The literature on drinking patterns and practices indicates

that with few exceptions young people begin to drink at
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approximately the same time that they learn to drive (24, 25).
Several investigations have contended that a maturation process
involving the "learning to drink" and "learning to drive"
behaviors is a factor responsible for creating the over-
involvement of young drivers in alcohol-related crashes (20, 26).
Douglass, et al. (27) found that in seven states--Michigan, New
York, Vermont, Maine, Louisiana, Texas, and Pennsylvania——maxi-
mum age-specific alcohol-related crash involvement for the 1968
to 1973 period was consistently predicted by the minimum legal
drinking age or iegal beverage alcohol availability (socio-
cultural or geographic). When the legal drinking age was lowered,
the maximum age-specific alcohol-related crash involvement changed
accordingly.

Rosenberg, et al. (28) in a study of alcohol, age, and fatal
traffic accidents, stated that blood alcohol concentrations were
found to be higher among drivers under'age 30 and also in one-
car rather than two-car accidents, in nighttime rather than day-
time accidents, and in weekend rather than weekday accidents.
Peak occurrence of single-car crashes was found at a younger
age than the peak blood alcohol concentration, suggesting to
the authors that agé interacts with drinking in accident causa-
tion (29);

These and many other investigations f30—34) have determined
that age is.of critical concern ir. the prediction of target
groups for alcohol-highway safety countermeasures. Age, however,

is far too imprecise a parameter for purposes of prediction.
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The extent to which the predictability of alcohol-related
crashes is now an operational practicality will be revealed

in the following reviews of other variables.

A3. SEX
As Joscelyn, et ai. (2) correctly noted in their review of
the literature:

No other variable's importance in the characterization
of the problem drinking driver has been as conclusively
demonstrated as has that of the sex of the individual.
The populations in every study are predominately male,
and the incidence rate of problem drinking drivers
among males is greater than among females. (p 12)

McGuire (4) in an analysis of accident-producing behavior
stated :

Two variables in particular stood out--age and sex.

So important was this relationship found to be, that
we no longer gather and analyze accident-related data
without separating according to sex and age whenever
possible. So far, we have discovered (or rediscovered)
that there are few or no psychological variables in the
real world which do not differ among age and sex groups.
Accident rates are different, violation rates are dif-
ferent, mileage, night driving, rural driVing, and

many of‘the correlates thereof are different. In fact,
strange as it may seem, I have come to the conclusion
that sex differences are one of the most neglected

areas of research in all of the behavioral sciences. (p. 105)
These conclusions and insights are valid for alcohol-related
crashes, arrests, and convictions. Most of the documentation

supporting the importance of age as a predictor also support the
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role of sex. Although generalizations into the future must be
made with adequate consideration for social changes, the male
drinking driver appears to define the primary population at

risk of an alcohol-related crash. In combination with the age
variable, the prediction of one target groun can now be somewhat

defined as young males-~a definition still far too general for

‘an operational target group.

A4. OTHER DEMOGRAPHIC VARIABLES

Of all the Variébles associated with alcohol and driving,
‘demographic variables (age, sex, marital status, race) are the
most routinely collected, the most consistently reported on
accident forms, driving records, license applications, work
records, etc., and the most reliable to use to'define subgroups
of the general population. We have discussed age and sex in
relation to the alcohol crash population. In this section we
will discuss marital status and race, and their association
with alcohol-related crash populations.

Demographic variables are generally used in two ways in
the study of accident occurrence in populations:

(1) The demographic variables are used as definers of the
population to be studied, such as young drivers (see previous
section) or divorced drivers.

(25 Demogrééhic variabl::3 are also used as predictive
variables to delimit a population c¢f over-~involved drivers, when

the study population is chosen at random.
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A difficulty encountered in the literature is the variety
of methods of measuring marital status. While some studies were
found to measure all levels of marital status (6, 14, 35),others
tend to dichotomize the variable into married (including widowed)
or single (including divorced) (36-38). This difference in
measurement or operational definition makes it difficult to com-
pare the interactive effects of such variables as age on marital
status.

In an early study of the at-risk drinking-driving p0pula-v
tion it was found that while separated and divorced drivers made
up a very small proportion of the driving population, they com-
prised a significant proportion of the drinking-driving popula-
tion (14). In analyses of fatal drinking and non-drinking
drivers, several authors have shown that separated and divorced
drivers comprise a much higher percentage of the fatal accident
population than of the general driving population (6, 35, 38,
39). 1In analyses of drinking driver populations as defined by
DWI arrests, it has also been demonstrated that the divorced
and separated driver is overrepresented (6, 39). A case-history
study of fatal-accident drivers examined the causes of stress
in drivers and found that a significant number of drivers were
.adversely affected by family problems, as reflected by the num-
ber of divorced or separated in the population (35).

Race, when included in the study, is usually divided into
white and non-white categories. This variable is not included
in a number of studies due to the controversial issue of using

this variable. One of the prerequisites for the use of any
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variable in accident research is that the variable not be one
that would cause concern in the community if used to define
groups (4). ©Some studies have measured this variable and have
found non—white-groups to be overrepresented in accidents (6)
and drunk driving populations (39).

When marital status is included in more sophisticated
analytic techniques, conflicting results are reported. 1In a
study to predict negligent operators it was found that marital
status was significantly associated with the negligent operator
classification (this study used a dichotomous classification)
(37). 1In a comparative study of a DWI population and a fatal
drinking-driver population, marital status was not a factor in
predicting alcohol involvement (36).

Marital status and race, as variables to define subgroups
of over-involved accident drivers, appear to have some value,
as reported by the literature. Race as a variable has inherent
problems which tend to discourage its use in the studies reviewed.
In areas of the country where a significant proportion of the
population is non-white, the issue of its use must rest with
the investigator. Marital status, however, has been consis-
tently shown to be significantly related to drinking, both in
the population at risk and in subgroups of drinking and accident-

involved drivers.

A5, SOCIO-ECONOMIC VARIABLES
The socio~economic classification of drivers has taken many

forms in the literature. The variables included in this category
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range from income level and type of job to social class, and
include such behavioral indices as the number of jobs held in
a previous time period. Also, generally included as socio-~
economic indicators are educational background and parental
occupation and education. Clearly these variables all attempt
to measure an orientation toward a specific social position.
It would be expected that there would be a strong correlation
between such variables as education and occupation.

An analysis of driving records of an alcoholic driving
population indicated that semi~skilled and unskilled workers
had fewer crashes, while skilled manual workers were over-
represented among those with crashes on their driving record
(6). Similar results were obtained when the relationship of
occupation to DWI conviction was examined. However, it was
found that unskilled workers tended to have more DWI convictions
than skilled workers (39). Other studies have also indicated
that lower occupational levels tend to be over-represented in
problem-drinking, DWI, or crash populations (14, 30, 35, 38,
40,. 41). The number of jobs held in a previous time period,

a variable which includes behavioral and social-class aspects,
has also been demonstrated to correlate with drunk driving and
accidents (38, 42). Credit ratings were also examined as an
indicator of driving behavior. A poor credit rating was éiso
found to correlate with a poor accident and violation history
(43) . Educational level tends to parallel occupational-level

results; the highest grade completed tends to be lower as
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drunk-driving convictions or accident occurrence increase (4,
lé, 30, 44). Parental occupation and education also appear to
be related to accident occurrence, principally for youﬁger'
drivérs, where it was found that the higher the parental occupa-
tion and education level, the higher the accident rate (4).

As demonstrated by the literature, socio-economic indicators
appear to be consistently related to alcohol and driving be-
haviér. There is a tehdency for lower social and economic levels

to be over-represented in accident-involved driver populations.

A6. PREDICTION FROM VIOLATION AND CONVICTION DATA
Driving records, as compiled by states, and criminal records
offer an attractive and easily accessible source of data for
identifying high-risk drivers. Assuming that these public
records have an acceptable level of accuracy and completeness
for the type of violations or convictions to be used, two points
must still be proven. First, it must be demonstrated that some
types of convictions are significantly associated with accidents.
Second, it must be demonstrated that a violation or sum of
violations in one time period predicts accident occurrence in
a subsequent time period. If it is a true assumption that pub-
lic records are sufficiently accurate and complete and the two
above criteria are met, it would then be possible to generate
a predictive model based on past violations and/or convictions.
Few studies have used criminal records in an attempt to
predict driving behavior, and none of the studies reviewed used

alcohol-related accidents alone as a prediction criteria. While
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one study developed a prediction model for drunk-driving arrests
(44) and another used a population of alcoholics (45), most
studies reviewed used reported crashes as the predicﬁion crite-
rion.

Two main approaches have been used to study the relation-
ship between accidents and violations: (1) an énalysisiof
driving records and, in some studies, criminal-record data fér
a given time period, comparing accident history and violation
history of the same time period; or (2) a‘compilatioh of viola-
tion data for one time period and accident data for a second
time period (usually a consecutive period). While it is much
easier to collect data from one time period on both violations
and accidents, the second method offers more insight into the
actual predicfive value of violation data and the effects of
other variables.

The first method of analysis has been used by a number of
investigators (39; 45, 46, 47). The attraction of this method
is the ease of data collection, length of time necessary for
data collection, and consistency of data in public records in
one time period. It is fairly easy and less costly to collect
~the total driving record for a given period and analyze the
violations for the period against accidents for the period.

It is also easier to identify high-accident drivers at the end
of a period than to try to follow a much larger sample of
drivers over a period to find a few high-accident drivers for

analysis. However, it has not been demonstrated that a truly
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predictive model can be devised from concurrent accident and
violation data.

Another method (4, 42, 48, 49) consisted of collecting the
(tl) and

(tz).

violation and accident history for time-period one
comparing it to the accident history in time-period two
Some studies (4, 42) also administered primary data collection
in the form of questionnaires of tests at the end of time-
period one.

When violations were compared to accidents for the same
time period, it was found that the total number of violations
was the best predictor of accidents in some studies (45, 47),
or there was a significant relationship between some selected\
types of violations and accidents (46). Another study found no
significant relationships (39). Studies which have attempted
to find predictive types of violations in one time period for
accidents in a second have met with mixed results. A study of
high-accident drivers in one year showed that a prediction for
foilowing years should be based on the total number of accidents
in the first year, but that most drivers improve their driving
in subsequent years (48). 1In a study of all drivers in one‘
state, it was found that accidents in the first time period were
the best predictors of accidents in the second period, but that
most accidents occurring in anv time period involve drivers
with no accidents or violations in the previous period (49).

If other variables are entered into the analysis, the pre-
dictive strength of past driving violations is altered. It has

been demonstrated that attitude scales combined with past

2
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driving record increase the correlation of both with future
accidents (42), that younger drivers have less-predictable
driving records (49), and that inclusion of a larger number

of variables reduces the amount of variance explained by past
violation records (4, 39). The use of more advanced analytic
techniques provides us with little more information. 1If all
items of driving and criminal records are entered into analysis
by type, it is found that some types of violations are more
significant than others (39, 46) but more often the total number
of convictions is the most significant predictor of accidents
(42, 45, 47-49).

It was consistently found in these studies that accidents
were much better predictors of accidents than were violations
(46, 48, 49). While some studies indicated that high-accident
drivers are characterized by a high violation rate (39, 48),
it was found that most drivers involved in accidents had no
accidents or violations in.the past (49), or that most high-
accident drivers in one time period were accident-free, or
had a greatly reduced rate, in the following time period (48).
One study which dealt primarily with DWI prediction found that
many traffic and criminal offenses did correlate to a signifi-
cant degree with drunk driving (39). Since it has been shown
that accidents can, to some extent, predict accidents, and that
violations are assoéiated with drunk driving, these variables
should be considered in any attempt to develop a prediction

model based on available data sources.
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A7. PREDICTICON VIA PSYCHIATRIC, PERSONALITY, AND
PSYCﬁOLOGICAL TESTING

//~ Substantial efforts have been made by numerous investi-
gators to correlate and predict accident-prone or high-risk
drivers with personality indices and psychiatric or psycholo-
gical measures. The evidence, however, fails to support the
use of such devices for purposes of identifying target groups
for countermeasure implementation.

Regarding the use of the McGuire Safe Driver Scale, the

author stat=s:

In prediction, we found that once a suitable number
of biographical variables are considered, the use of
personality test items are of very little signifi-
cance, especially when sex and age are involved.

As mentioned earlier, of additional importance is
the fact that biographical variables are statis-
tically more reliable (that is, each time the
measure is taken the result, or "score," is likely
to be the same), less controversial (many people
resent and reject psychological testing), and much

easier to gather. (4, pp. 115-116)

Other investigators have arrived at similar conclusions.
Hanen (51) reported an insurance firm's experience in the use
of an attitude—pefsonality inventory for determination of auto
insurance rétes. Although the author defended the use of the
instrument for a self-selection population of young, male appli-
cants, there was no evidence that the validity of the predictions

was tested in a normal driving population.
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Kleinknealt (43) reviewed efforts regarding Washington
State's Driver Improvement Interview as a‘prediction of problem
drivers. The interview was based on an attitudinal perscnality-
formatted questionnaire. It was concluded that the high failure
rate of the thirty-minute interview to predict poor drivers
negated the value of the procedure.

Kraus and co-workers (52) found that in a study of 205
drivers under age 21 in Ontario, certain psychological measures
failed to discriminate between good and bad drivers. Self-
ratings of degree of aggressiveness, irresponsibility, social
conformi;y, and difficulty in tolerating frustration failed to
show a statistically significant difference between a control
group and an accident-involved group of young drivers.

Harano, et al. (30) sought to determine the predictability
of traffic accidents by the use of biographic data and psycho-
logical tests. The investigators collected data on a sample of
950 drivers who had been driving for at least three years and
who were undér the age of 65.

Data included standard biographical and demographic¢ measures
plus a battery of psychological tests, which included:

(1) Interview (with the exception of the driving
record selection).

(2) Vocabulary test.

(3) Embedded Figure Test.

(4) Gordon Personal Profile and Inventory.

(5) Parent-Child Inventory.

(6) Eye-Hand Coordination Task.
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(7)

(8)
(9)
(10)
(11)
(12)

California Inventory of Driver Attitudes
and Opinions (CIDAO),

Physical check list and vision test.
Reaction time measurements.

Simulator performance.

Interview (driving record portion only).

Rating of subject by experimenter. (p. 13)

Dependent variables and predictors of driving performance were

taken from official driving records.

Multivariate analyses, including cluster analyses and mul-

tiple linear stepwise regression analyses, were performed on

the full da*.a set, which included the following components:

(1)
(2)

(3)

(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)

Biographical data.

Life-style variables (satisfaction indices,
smoking and drinking habits, etc.).

Automobile description and driving-related
activities

Attitudes.

Parental relationships.

Personality and cognitive tests.

Attitude and interest tests.

Criminal arrest record.

Perceptual-motor skills and physical checklist.
Mileage and convictions.

Simulator summary scores.

Cluster scores.

Simulator event scores and reaction-time standard

deviations. (p. 15)

This study represents the 1 >st satisfactory attempt to pre-

dict accidents with a multi-dimensionral set of predictor variables

and indices. It was concluded that accidents could be predicted.
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However, because the investigators combined accidents and traffic
convictions into a single dependent variable criterion, the
results cannot be generalized to the problem of predicting acci-
dents independent of traffic convictions (p. 52). In addition,
the unique contribution of non-biographical and demographic
variables to the accident-conviction variance explained in the
analyses, i.e., the psychological and attitudinal measures,
was uniformly small when compared to the independent conttibu-
tions of standard independent variables. It was only in combi-
nation with biographical variables that psychological tests
were statistically predictive of problem drivers. In addition
the use of, or accident-involvement-with, alcohol (excgpt for
minor attention to general drinking habits) was not indluded in
~the research. Therefore, the results are less than satisfactory
regarding the prediction of alcohol-related accidents.

Lisansky (53), in a chapter directed to clinical research
in alcoholism and the use of psychological tests, provided a
final conclusion that psychological procedures were far from
satisfactory. In her discussion the author stated:

Having once aéain reviewed the research reports of
psychological'test results of alcoholics, and having
once again found its contribution so minimal, we find
that there remain several issues to be raised.

If indeed the research reports involving psycholo-
gicél tests have failed to demonstrate the existence. -
of "the alcoholic personality" or a single "type,"
do psychologists then withdraw all claim to the terrain
of etiology? There is a position held by some that
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addictive behavior can be explained in terms of
availability of the addicting substance and/or

group membership, the social milieu, and within

these limits almost anyone qualifies as a potential
alcoholic or addict. But the failure of psycholo-
gists and psychiatrists to demonstrate "the alcoholic
personality" in no way negates the importance of per-
sonality factors as playing a major role in etiology.
We have stopped looking for the vague, amorphous,
ill-defined whole and started looking for the more
specific, more precisely defined parts, i.e., for

those personality factors which are necessary (although
not sufficient) to explain the adontion of an addictive
psychopathology.

Shotgun methods of studying 'the alcoholic person-
ality" have failed here as they have failed wherever
applied....Psychological tests seem to have been over-
used and over-extended generally but the unwise use of
a tool only proves the user's lack of wisdom. It seems
likely that psychological tests in research will find
maximal usefulness in combination with other information-
gathering techniques. Occasionally, a specific test
may be used to answer a specific question.

Certainly it is true that the test literature has
not yielded evidence for "the alcoholic perscnality,"
but it is also true that we cannot reject the idea
that personality factors play a very significant role
in determining who will become an alcoholic and who
will not. The great study of alcoholism, a longi-
tudinal, self-evaluating, flexible and comprehensive
research plan, will need tv include all the psycho-
logical and sociological variables we now think
relevant and those we have yet to learn about. (42
pp. 11-13)

/
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There have been few indicators in the present reading of the
0alcohol-highway safety literature that the state-of-the-art
of predicting alcohol-related accidents with psychological
tests is at all different from Lisansky's observations.
MéFarland (1) p. 26, dispenses with the concept of
"accident proneness" as being too general a term to be useful
for epidemiologic utilization or for intervention-prevention
programs. Campbell and Levine (54) similarly discounted the
utility of accident proneness as a basis for screening out
problem drivers. Although Shaw & Sickel (55, 56) have provided
an impressive collection of research findings specifically
dealing with the concept of accident proneness‘and highway
safety, it is our conclusion that (1) most investigations
cited were inadequate in terms of design or analysis, (2)
results were non-generalizable to normal populations,A(3) the
international flavor of the collected research findings on
accident proneness fails to provide sufficient specificity
for any single population, as a whole, or precision for target
gfoup identification. It is our firm belief th;t, in agreement
with Campbell, Levine, McFarland, and others, accident prone-
ness is but a subset of the full range of psychological testing
and prediction of problem drivers; these methods, by themselves,
are inadequate for pre-crash identification of drivers at high
risk of accident involvement and/or alcohol-related accident

involvement.
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A8. STRESS, DRINKING, AND DIVIDED ATTENTION;

PREDICTORS OF THE PRECRASH PHASE

A number of investigators in recent years have focused
on the precrash determinants of alcohol~related accidents.
These investigators have prnceeded on the basic premise that,
while on occasion most adults drink and drive, only a minority
become crash-involved. The precrash-phase research has sought
to identify the processes that dist¢riminate between crash-
involved and non-crash-involved drinking drivers.

Several studies have determined that crash;ihvolved drinking

drivers were drinking greater quantities of alcohol prior to

the crash and had higher BACs than other drinking drivers in
the driving population (6, 14, 35). Precrash investigators
have, in recent years, focused on the perplexing gquestion of
why the crash-involved drinking driver was drinking so much
prior to the crash, and what other determinants of the crash

can be identified.
Brown, et al. (35) in a study of fatalities, stated:

The victims-to-be on the highway seem to be shouldering
a much greater burden of stresses than were the con-
trols; 80% of the victims had se.rious problems at the
time of Eheir collision while only 12% of the controls
were similarly afflicted. This gap was actually even
greater, since many of the traffic victims had multiple
stréSs, while the contrc s seldom had more than one

significant worry.
The authors identified interpersonal and marital, financial,

and vocational stresses as being paramount among the victims,
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and a serious interpersonal conflict in thé 24 hours immediately
preceding the collision was experienced by 56% of the victims.
Marital discord and the emotional and financial burdens sub-
sequent to a marital dissolution were identified as a most
common factor among the victims' "generally disorganized,
chaotic life."

Causal, rather than correlational, relationships between
stress, drinking problems, and crash involvement have never
been adequately researched. Alcoholics and alcohol-related
crash victims are frequently reported to have numerous social
and personal proﬁlems. Resolution regarding the time-ordering
of drinking-driving problems and others in the social-personal
areas has not been forthcoming. However, the concomitance of
stress and drinking-driving problems is generally accepted. \

Selzer and associates (41, 57-59) have provided further
evidence that stressful life events contribute to drinking
problems, alcoholism and alcohol-related highway accidents.

In a series of investigations of driving populations, psychiatric
patients, alcoholics, and crash-involved drivers, the inter-
woven roles of stress, acute episodic drinking problems, and
periodic levels of impaired driving performance have provided
some insights into the causal determinants of crashes related

to alcohol.

Closely associated with the research described above, on
a theoretical level, are investigations of the role of driving

as a divided-attention task that interacts with alcohol-
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impairment in crash causation. Moskowitz, in Perrine (60),
summarized recent findings in this area:
It was concluded that alcohol affects the ability to
process appreciable quantities of information when

these arrive from more than one source simultaneously,

as is typical of the requirements for driving.
Specifically the author concluded that:

What is clear from all of these studies is that tasks
measuring time for complex information-processing
show a greater alcohol-induced performance decrement
than simpler processing situations. Whether this is
the result of interference with some processing of
the potential range of stimuli and responses--as
implied by an information theoretic view--or whether
it is due to the number of central processes involved
in the task, is of less immediate concern than the
ananimous agreement that alcohol causes greater
response impairment when the response requires com-
plex information-processing than when only simple

motor-reaction times are involved.

Voas (31) and Moskowitz (60) offered further evidence of
the importance of viewing driving as a divided-attention task
especially subject to performance decrement under the influence
of alcohol.

The relationship between the literatures on stress and
divided-attention performance is found when the cause of an
individual's stress is viewed as an overwhelming focus of coa-
nitive attention competing wit. the multiplicity of other
stimuli while driving. If driving is normally a complex

information-processing task, then the introduction of an acute
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stressful problem further complicates the situation. If the
stressful situation itself becomes the central focus of a
drinking driver's attention (a cognitive requirement set),

then the level of impairment affecting all multiple stimuli
specific to the driving task will be exaggerated. Thus acute
stress, interacting with alcohol, would be expected to greatly
increase the likelihood of driving performance decrement and
crash occurrence. This could be a discrimination between crash-
involved and non-crash-involved drinking drivers. However, the
definitive research remains to be performed.

McMurray (62) investigated the effect of divorce as an
emotional, stressful state on driving performance. An analysis
of the driving records of 410 persons involved in divorce pro-
ceedings indicated that all persons in the divorce-process
sample had more accidents and violation citations than the
average driver in the State of Washington over a seven-year
period. Proximity in time to the year of divorce was related
to the frequency of traffic incidents, and men experienced

more incidents throughout the study period than women.
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SUMMARY

An approach was developed to enhance the precision of predicting
alcohol-related crash-involvement and to facilitate the application of
appropriate pre-crash countermeasures. The approach assumed the exis-
tence of high-risk driver groups--relatively smali, identifiable segments
of the driver population found to be over-represented in alcohol-related
crashes. It assumed further that, within each high-risk group, a pre-
dic.ion model could be developed to identify individuals with the high-
est probability of crash-involvement. The individuals thus identified
would be the primary targets for pre-crash countermeasures.

The development of selection criteria for the high-risk groups was
carefully constrained by the practical considerations_of countermeasure
application. In anticipation of the various problems that might develop
from identifying a sub-population of drivers for special treatment, con-
straints of both legality and social acceptability were applied to candi-
date selection criteria. In addition, consideration was given to the
availability and cost of the data required for an ongoing program of target
selection and pre-crash countermeasures.

Five high-risk driver groups were identified through a systematic
review of previous research on alcohol-related crash-involvement. For
reasons explained in this report, each group was made up of male drivers
only. Each group was further defined by one or more of the following
primary variables: age, recent change iu marital status, hazardous-moving-
violation record, and ASAP-DWI record. The estimated size of the resulting
target groups ranged from less than one percent to about seven percent of
the male driver population.

Detailed plans and specifications were prepared for developing
and validating a model for predicting crash-involvement among group members.
The first phase of this effort will include: prediction model development,

c iii



concurrent validation of the model, assessment of the predictive ef-
ficiency of the model when applied in different high-risk groups, and
identification of key predictor variables upon which pre-crash counter-
measures can be developed. The second phase of this effort will be a five-
year longitudinal study of the effectiveness of the entire approach to
predicting crash-involvement. The predictive validity of the approach
will be determined; the efficiency of the approach will be assessed;
the dynamics and life-span of the predictive model will be determined;
the potential long-term benefits of the approach will be estimated; and
assessments of the potential impact of applying alternative pre-crash
countermeasures will be made.
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INTRODUCTION

A primary objective of driver licensing, driver improvement, law
enforcement, and traffic court programs is to control drivers who have a
high probability of becoming involved in a crash. Fatal crashes in par-
ticular are of major concern, not only because of the pain and grief they
cause, but also because of their high societal cost. Therefore, when it
was determined that alcohol consumption played a role in approximately
50 percent of the nation's fatal crashes, public agencies directed pre-
crash countermeasures toward the drinking driver. Unfortunately, these
initial efforts were not particularly successful, because they were di-
rected toward apopulation of drivers which was too large and heterogeneous
(over 77 percent of the total driving population are drinkers. 20). Ex-
penditure of resources on pre-crash countermeasures produced little or no
reduction in accident rates. Furthermore, the public backlash against the
countermeasures employed forced the discontinuance or reduction of many
efforts.

As a result of this experience, an attempt was made to define more
precisely the role of the drinking driver in fatal' crashes. One immediate
finding was that two-thirds of the a]coho]-re1ated fatal crashes involved
a sub-group of drinking drivers who could be described as problem drinkers.
The problem drinker-driver group became the target of 35 federally funded
ATcohol Safety Action Projects (ASAP) and numerous other NHTSA-sponsored
"mini-ASAP's." Since the pre-crash countermeasure efforts were attempting
to control a smaller, better-defined sub-cruup of the driver population (21
percent of the total driving population rather than 77 percent, 20), they
proved more effective. Even so, on the basis of initial ASAP results, suc-
cess has been less than universal. Although reductions or increases in
numbers of fatal crashes are typically attributed to the success or failure
of the program, it may be that the definition of the problem drinker-driver
group is still too broad to adequately develop effective pre-crash counter-
measures. Thus, further refinement of the definition of high-risk drivers
may still be necessary.



More restricted definitions of nhigh-risk driver groups might lead
to smaller, more homogeneous target groups and, in turn, to more specific
countermeasure applications as well as more effective allocation of counter-
measure resources. An important means to this end will be the development
of crash prediction techniques. Although crash prediction techniques could
be developed for any driver group, they would be expected to have greater
predictive power for groups which are otherwise relatively homogeneous.

The development of valid prediction equations will provide pre-
crash countermeasure efforts the capability of determining, for any member
of a high-risk group, his probability of future crash-involvement. Appro-
priate methods of control or restriction could then be prescribed. Since
the pre-crash countermeasure efforts could then be targeted toward smaller,
well-defined, high-risk driver groups, overall results would be expected to
be more successful.

This report is part of a three-phase project. The ultimate purpose
of the project is to develop and validate crash prediction techniques which
will serve as a component of effective pre-crash countermeasure efforts.
In this report of the first phase of the project, we discuss the development
of both the design characteristics for high-risk driver selection criteria
and sets of high-risk driver selection criteria. Further, we have prepared
a Phase II detailed study plan which will allow for the development of crash
prediction equations which will relate for each high-risk driver group, pre-
dictor variables (driving records, etc.), and criterion variables (involve-
ment in fatal and injury crashes or nighttime crashes). Finally, we have
developed a five-year study plan (Phase III) designed to assess the pre-
dictive validity of the equations developed during Phase II.

SETS OF HIGH-RISK DRIVER SELECTION CRITERIA

' The.criteria for identifying high-risk drivers might be developed by
applying cluster analytic or factor analytic techniques to data deve1oped
from the driver history, accident investigation reports, and person-centered
variables associated with crash-involved drivers. But, this approach was

~
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determined at the outset to be too costly and time-consuming for this
project. As an alternative, published and unpublished data were thoroughly
examined to determine the characteristics of crash-involved and alcohol-
related crash-involved drivers, and to assess unique relationships that
exist between relevant predictor and criterion variailes.

The initial result of the review of published and unpublished data
was a list of relevant predictor variables that had been used in or deter-
mined through prior analyses. The relationships among these variables and
pertinent criterion variables were noted. Further, the availability of
data on the predictor variables was assessed. This was done to ensure that
Phases II and III could be completed, and that anf prediction technigues
developed as a result of Phases II and III would be usable as components
of pre-crash countermeasure efforts. Using these data, five sets of dri-
ver selection criteria were developed. Each set of selection criteria
satisfied the following design specifications considered necessary for
the development of selection criteria which would identify drivers having
a dis.roportionately high probability of becoming crash-involved..

DESIGN CHARACTERISTICS FOR SETS OF SELECTION CRITERIA

The high-risk driver selection criteria were designed to identify
drivers having a high risk of becoming involved in an alcohol-related crash
(A/R crash). Specifically, the selection criteria were designed to identify
drivers who evidenced all of the following:

e High exposure to A/R crashes--1ikely to be driving
when and where suct crashes occur

e High crash liability--1ikely to be in a crash

e High potential for aberrant drinking and/or driving
after drinking

To énsure that the resultant ci'iver groups were also suitable pre-crash
countermeasure targets, the following were alsoc required:

e The resultant driver group was small enough to serve as
a pre-crash countermeasure target
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® The selection criteri: were legal and socially
acceptable

e The resultant driver group was in a meaningfully
large number of crashes

LIMITATION TO MALES

Because of the drastic over-representation of male drivers in night-
time fatal crashes and alcohol-related crashes, all of the sets of high-
risk driver selection criteria, and thus the Phase Il and III analyses,
were limited to male drivers (10, 15, 16, 20, 23, 30). Their over-repre-
sentation appears related to driving exposure, since the accident-vulner-
ability ratio, which holds the driving exposure féctor constant, was
actually slightly higher for females than for males. As female drivers'
crash-involvement becomes greater, development of similar prediction equa-
tions for them may become appropriate. Because of potential differences
between the two driver groups, they will not be combined, nor will any of
the prediction equations developed using data on males be appliied or gen-
eralized to female drivers (12, 22).

"DRINKER" AS A VARIABLE

Since the primary objective is to reduce the frequency of alcohol-
related crashes, it would appear necessary to select only drivers who drink.
But the inclusion of this variable would make the application of any set
of selection criteria very difficult. For example, no agency involved in
driving improvement efforts is now recording whether subject drivers drink,
and such data, even if collected, would have questionable validity. Further,
since a potential for aberrant patterns of drinking and/or driving after
drinking was a major design specification for all of the sets of high-risk
driver selection criteria, to use "drinker" as a selection criterion would
merely 1imit the practical application of the selection criteria without,
significantly enhancing the homogeneity of the resultant target groups.

The drinker variable would instead be used as a predictor; that is, after
drivers have been pre-selected by means of the selection criteria, we will



determine whether they drink and, if so, in what manner. Thus, the rela-
tionship between this variable and the crash-criterion variables. would
be explored.

HIGH-RISK DRIVER SELECTION CRITERIA: YOUNG DRIVERS

Alcohol-related crashes are concentrated in the nighttime hours,
reaching their highest levels around midnight (13, 30, 31). The absolute
number of A/R crashes is higher on the weekend, but their frequency relative
to non-A/R crashes remains about the same for all days of the week. The
concentration of A/R crashes in the nighttime hours has special implications
for determining what types of drivers have high exposure to such crashes.
Table 1 uses roadside survey data collection from seven ASAP sites (20).

The data were collected from 7 p.m. to 3 a.m., and include samples from each
day of the week. From the data in Table 1, one can determine an age profile
of non-crash involved drivers who are using the roadway during the times in
which A/R crashes were concentrated. Drivers under the age of 30 were over-
represented in the nighttime driving population in comparison with their pro-
portional representation in the licensed driver population; drivers 30 years
of age or older were under-represented. These data indicated that the male
driver 29 or younger has a high exposure to A/R crashes.

TABLE 1
Nighttime Non-Crash Involved [river Distribution--1971-7230
Percentage Percentage
Using Roadway Of Licensed Driver

Driver Group From 7 PM - 3 AM Population
Under 20 18.8 8.7
20-29 38.8 25.2
30-39 16.8 , 18.2
40 & Over 25.5 47.9
Male i 81.8 55.7
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CRASH LIABILITY

Analysis of fatal crash data determined that male drivers under the
age of 20 were involved in twice as many day and nighttime fatal crashes
as one would expect based on their proportional representation in the licensed
driver population (see Table 2). Further, males age 20 through 24 were in-
volved in the expected number of daytime fatal crashes, but almost twice as
many nighttime fatal crashes. The proportionate day or nighttime fatal
crash-involvement of all other age groups was similar to or less than that
expected based on their proportional representation in the licensed popula-
tion. The only exception to this trend was the high involvement of males
over the age of 64 in daytime fatal crashes.

TABLE 2
Age Distribution of Male Drivers Involved in Fatal Crashes--19703°
Percentage of Percentage of Percentage of
Daytime Nighttime Driver License
Age Group Fatal Crashes Fatal Crashes Population
Under 20 19.5 19.0 8.7
20-24 13.9 24.7 13.2
25-34 15.7 21.2 20.5
A 35-64 . 34.6 29.0 47.0
Over 64 15.6 5.0 10.6
Unknown 0.8 1.0 -———-

The over-representation of any age group in nighttime fatal crashes
is of particular interest, since a large proportion of such crashes are
alcohoi-related (20). Thus, male drivers under the age of 25 had both a
high exposure rate to A/R crashes and a high involvement rate in night-
time fatal crashes. Because of anticipated group differences, young male
drivers were separated into two groups: those under the age of 20 and 20-24.
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The elevated level of A/R crash-involvement of the 20-24 year old
driver group was further supported by a study of A/R driver fatalities.
The highest percentage of Detroit A/R driver fatalities (blood alcohol
concentration of at least 0.05) was among the 20-24 year old group (6).
The involvement of other age groups was considerably less.

The overall accident liability of males under the age of 20 and 20-24
is further exemplified in Table 3, which shows age distribution of acci-
dent vulnerability ratios (A-VR). Accident vulnerability ratios, first
developed by Hyman (14) in an attempt to hold driving exposure factors
constant, relate the percentage of drivers of interest in an accident popu-
lation to their representation in an at-risk control group. The at-risk
control group consists of a random sample of drivers using the roadway in
the vicinity of an accident at about the same time that the accident oc-
curred. For example, 80 percent of accident group and 40 percent of the
at-risk group were male, the accident-vulnerability ratio for male drivers
is 2.0--they are having twice as many crashes as their presence in the at-
risk driver population would account for. If equal percentages were found
in both groups, the ratio would be 1.0. The A-V ratios reported in Table
3 were calculated by Hyman based on data collected in the Grand Rapids'
study (2).

TABLE 3
Accident-Vulnerability Ratios for Male Drivers!l®
Blood Alcohol Concentration

Age Group 0.0 .01-.04 .05-.09 Above .09
Under 18 2.4 7.3 - -—--
18-19 1.5 2.3 4.2 -
20-24 1.1 1.1 1.8 9.4
25-69 .6-.8 .7-1.0 .6-.9 4.5-13.0
70-74 1.9 2.5 2.3 ---
Over 74 1.9 5.0 --- ---
TOTAL 91 .8 1.4 6.9

--- Impossible to calculate.
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As reported in Table 3, the A-V ratios at a 0.0 blood alcohol con-
centration (BAC) for drivers under the age of 20 and from 20-24 exceeded
1.0, thus reflecting thzir cver-representation in the general accident
population. When alcohol was involved, the A-V ratios for these age groups
increased. The increases were extremely large when compared with the larg-
est segment of the driving population, ages 25 through 69. Further, the
A-VR increased at a higher rate relative to the BAC level for male drivers
under the age of 20 than for those 20-24.

ABERRANT DRINKING AND DRIVING AFTER DRINKING

The final element considered in designing high-risk driver selection
criteria was the potential for exhibiting aberrant patterns of drinking and/or
driving after drinking. The incidence of alcohol use reported in Table 4
was high among young people, with its peak occurring in the 22 to 25 year
age bracket. From that point on, it tended to stabilize, and was signifi-
cantly decreased by age 50 (19). Thus, the age group with the largest per-~
centage reporting that they do drink was essentially identical to that
exhibiting high rates of exposure to A/R crashes as well as involvement in
nighttime fatal crashes.

TABLE 4
Incidence of Alcohol Use in Various Age Groups'®
Age Group | Percentage
14-15 21
16-17 35
18-21 65
22-25 66
26-34 62
35-49 57
Over 49 39
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Though alcohol use in itself is not indicative of a drinking problem,
a survey of problem drinking suggested that of all age groups the 21-24
year old group had the largest proportion of its members evidencing alcohol-
related problems (5).

The incidence of A/R problems would diminish in the later 20's and
remain stable until age 50. Thus, alcohol-related crash-involvement, as
evidenced in the Carlson and Clark study (6), and drinking problems peak
together in the 21-24 age bracket (30).

A high incidence of drinking problems was not expected in the group of
drivers under the age of 20. But, because of constraints on their drinking
when it did r~cur, we did expect a high incidence of driving after drinking.
In most states it is illegal for a driver in this age group to drink, thus
suggesting the need to do so in seclusion. Where it is Tlegal, it would also
be novel, suggesting fhat most drinking activities would take place in pub-
lic. Thus, a high incidence of driving after drinking can be expected in
either situation.

TARGET SIZE

Based on 1972 statistics, selecting male drivers ages 20-24 would
result in identifying about 13 percent of the male licensed driver popula-
tion, or 8.7 million drivers. Further, there are another 5.7 million male
drivers under the age of 20. Since another selection criterion was that
thé resultant driver group be small enough to serve as a target group of
pre-crash countermeasure efforts, it would seem neither group is as yet
small enough. To reduce the size of the group and to increase the homo-
geneity of the target group, other selection criteria were reviewed.

One aspect of fatal crash and alcohol-related crash occurrence in-
volving these types of drivers is the over-representation of excessive
speed. This would follow from the observation of when young drivers use
alcohol, they typically increase their risk takihg behavior as evidenced
by the reckless manner in which they drive. Thus, a conviction for a haz-
ardous moving violation (HMV) on a young driver's record indicates at least



a higher level of risk taking, and possibly even evidence of driving
after drinking. Because of this, one or more HMV's in the last three
years was considered an appropriate criterion for selécting high-risk
drivers especially when coupled with the age specifications of under 20
and 20-24. Since only about 30 percent of all male drivers have HMV's
within the past year, implementation of this selection criterion should
reduce the target groups by about 70 percent. The proportional size of
the resultant target group is indicated by the shaded area in Figure 1.

ALL MALE DRIVERS

AGES 20 to 24 UNDER 20

YEARS OF AGE

1 or more HMV

Figure 1. Proportional size of target groups resulting from
high-risk driver selection criteria: Sets A & B.

Based on the data in Table 5, the two target groups would involve
something less than 7 percent of the male licensed driver population. More
importantly, by attempting to control this small group of drivers by imple-
menting tailor-made pre-crash countermeasures it may be possible to impact
44 percent of the nighttime fatal crashes or 39 percent of all fatal crashes
involving male drivers.
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TABLE 5
Fatal Crash-Involvement of Male Drivers3?0

Licensed Drivers Daytime Fatal Nighttime Fatal Fatal Crashes
(Mi11.) - 1972 Crashes - 1970 Crashes - 1970
Age Group Number Percentage** Number Percentage* Number Percentage* Number Percentage*
Under 20 5.7 8.7 - 2514 19.5 2862 19.0 5376 19
20-24 8.7 13.2 1800 13.9 3731 24,7 5531 20
*Percentage of total crashes involving male drivers.
**Percentage of male licensed driver population.

The relative magnitude of fatal crash-involvement of drivers under

the age of 24 is best shown in Figure 2.

The shaded areas represent the

roles of the two age groups in both day and nighttime fatal crashes. The

figure shows “he involvement of all drivers of such age, regardless of

citation

records. The role of drivers under the age of 24 with one or more

HMV's would be somewhat less, but probably not substantially different.

Figure 2.

UNDER 20
20 - 24

DAY

NIGHT

under the age of 24.

o B

Proportion of fatal crash-involvement of more drivers




We conclude that the 7oilowing two sets of selection criteria will
identify high-risk driver groups which are appropriate targets for pre-
crash countermeasures. Thousn the age criterion could have been simply
"24 and under," it is uezirable to separate the two groups, since the
two age groups do differ in drinking, driving after drinking, and fatal
crash-involvement. 4

Set A Set B
e Male _ e Male
e Under 20 years of age ® 20-24 years of age
e One or more HMV 1in ¢ One or more HMV in
last 3 years last 3 years

HIGH-RISK DRIVER SELECTION CRITERIA: CRISIS

A driver's risk level or potential for crash-involvement is not likely
to remain constant. With the occurrence of a crisis of highly stressful
event, the risk level of a driver can be expected to radically increase.
Events such as financial disaster, death of spouse, or a divorce involving
children can be expected to cause such an increase. The risk level will
remain high until the individual adapts to the situation and learns to cope
with the new conditions of his 1ife. The risk level can be assumed to
increase because of changes in behavior generally associated with reactions
to major stressful events--such as increased frequency and quantity of drink-
ing as well as increased drinking in public. Further, personality changes
involving despondency feelings of persecution and possibly suicidal wishes
can be expected.

CRASH LIABILITY

The high-risk level or crash liability of such drivers is supported
by a number of background studies of fatally injured drivers (3, 18, 26).
The results generally verify the similarity between the personality and
situational variables associated with fatally injured drivers and those
expected in individuals reacting to a major stressful event or crisis.

cl12




If we assume the incidence of suicidal wishes increases when an
individual encounters major stress events, then further support of elevated
crash 1iability is available from a background study of individuals who
had been hospitalized for suicidal gestures. The overall accident rate
for this group was 81 percent higher than that for the general licensed
population (9).

DRIVER SELECTION CRITERIA

A set of selection criteria was designed to identify drivers who,
because of a major stress situation in their life, were assumed to become
high-risk drivers. Events involving unforeseen financial Tosses or death
of spouse were not included as selection criteria. These events occur
too randomly, and pre-crash countermeasure efforts for drivers selected
through their use would almost certainly not be acceptable to the public.

A divorce, especially involving children, might be an appropriate selection
criterion. Such an event was considered not random, and development of

socially acceptable pre-crash countermeasures might be feasible.

To maximize the amount of stress, the divorces were stipulated to
have involved children whose custody was awarded to the other spouse.
From such events one might expect radical, but probably temporary changes
in drinking, driving after drinking, and personality characteristics.
Because of these, the risk Tevel or probability of crash-involvement would
also be expected to temporarily increase. Divorced within the past year
was included as a time frame in the selection criteria, since most indi-
viduals eventually adapt or learn to effectively cope with the situation.
Thus, the high level or risk was expected to return to normal as the length
of time from the divorce occurrence increased. In summary, the final set
of high-risk driver selection criteria resulting from transient effects of
high stress is as follows. ' '

Set C
e Male

e Divorced within the
last year

e Spouse awarded custody
of the children
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TARGET SIZE

A relatively small numbe- o7 drivers will be selected by implemen-
tation of these criteria. The number of divorced or separated licensed
drivers is small in itself. One study found that only 5 percent of 1400
DMV Ticense applicants were in this marital status category (25). With
. the additional selection criteria, the size of the resultant driver group
is estimated to be less than 1 percent of the licensed male driving
population.

The number of crashes that will be impacted by using this driver
group a3 a target of pre-crash countermeasure efforts cannot be directly
estimated from existing data. Since A-V ratios greater than one were
reported for the general group of divorced or separated drivers, the re-
sultant target group is expected to be over-represented in the crash popu-
lation (74). Also, the A-V ratio does increase relative to the BAC at a
much greater rate for divorced or separated drivers than for married
drivers. If the divorced or separated category were further broken down
into one resembling the proposed target group, the A-V ratios can be expected

to be even higher.

HIGH-RISK DRIVER SELECTION CRITERIA: OLDER DRIVERS

A high crash liability for drivers age 65 and over was evidenced in
prior analyses (10, 13, 14, 30). Though only 10.6 percent of the male
drivers Ticensed as of 1972 were in this age bracket, they were involved
in 15.6 percent of the daytime and 5 percent of the nighttime fatal crashes
(30). Thus, their over-representation in the fatal crash population is
concentrated in the daytime hours, hours during which alcohol is not usually
involved. But, because of the life-style of a driver of this age, night-
time drinking, thus nighttime driving after drinking, wasnot expected. We
canlexpect.the incidence of alcohol use by drivers in this age bracket to
be at its highest during the afternoon or early evening.

~ Crash-involvement estimates for this group are extremely conservative
since their proportionate role in the licensed driver population was used
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as a comparison group. A large number of drivers in this age bracket main-
tain a driver's license primarily for identification instead of driving.
The 10.6 percent figure is inflated because the actual number of licensed
drivers in this age bracket who still drive is much smaller. Therefore,

if this figure were adjusted to reflect the actual number of Ticensed
drivers still driving, the relative representation of this age group in
both day and nighttime fatal crashes would increase.

Since driving exposure is controlled in developing accident vulner-
ability ratios, they offer a more accurate assessment of the crash liabil-
ity of male drivers 65 and over. The ratios reported in Table 6 typically
exceed 1.0, thus evidencing the over-representation of this driver group
in all crashes (74). The significant increases iu the A-V ratios at even
relatively Tow BAC's supports the importance of considering this driver group
as a high-risk group, especially when alcohol is involved. The accident
vulnerability for this driver group is initially high, and, with even a small
amount of alcohol use, any age-related impairment is significantly accentuated.

TABLE 6
A-V Ratios for Older Male Drivers at Different BAC Levelsl*
Blood -Alcohol Concentration
Age Group 0.0 .01-.04 .05-.09 .10+
65-69 .83 .56 1.25 13.0
70-74 1.88 2.5 2.33 -—-
75 & Older 1.88 5.0 --- -—-

In summing, the following is considered an appropriate set of high-
risk driver selection criteria:

Set D
e Male
e 65 years of age or older

e Drive at least one day
per week
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TARGET SIZE

Approximately 7 million drivers' Ticenses were issued to males 65
years old or older in 197z (30). The size of this group would be reduced
by eliminating licensees who do not actually drive.

The number of crashes involving drivers selected through this set of
criteria is impossible to estimate. Based on the fatal crash-involvement
of all Ticensed male drivers in the 65 and over age bracket, about 16 per-
cent of the daytime and 5 percent of the nighttime fatal crashes potentially
would be impacted by using this set of selection criteria.

HIGH-RISK DRIVER SELECTION CRITERIA: ASAP-DWI

The value of using a driving-while-intoxicated (DWI) arrest or con-
viction as a high-risk driver selection criterion is minimal according to
analysis of pre- or non-Alcohol Safety Action Project data. For example,
it was reported that only two in ten drivers involved in fatal crashes had
previously been arrested for DWI (29). Further, the average age for the DWI
population was reported as 44, while those for the fatal crash and A/R fatal
crash populations were reported as 39 and 35, respectively, The data suggest
that the drivers arrested for DWI were not the same type of driver as those
involved in fatal crashes.

In Tight of this, Alcohol Safety Action Project (ASAP) special en-
forcement efforts were developed and targeted toward characteristics of A/R
crashes or offenses. This involved concentrating enforcement efforts on
the hours-of-the-day, days-of-the-week, and Tocations where the incidence
of A/R crashes or violations are concentrated. For example, 81 percent of
the special enforcement manpower allocation and 93 percent of the arrests
made through ASAP occurred between the hours of 8 p.m. and 4 a.m. (20). In
comparison, 74 percent of the alcohol-related fatal crashes occurring in
the ASAP éurveyed locations also occurred in this time block. Initial com-
posite project data suggested that the ASAP-DWI population is much more
similar to the fatal crash population than prior DWI populations have been.

A composite profile was developed for an "average" driver who had been
arrested for driving-while-intoxicated in the ASAP program:
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Male

25-34 years old

Married

High 'school education

Skilled or semi-skilled occupation
Usually no prior DWI arrests
Current valid driver's license

' BAC approximately 0.18 percent
(20)

This composite profile was compiled from data taken at_a large number of
the ASAP sites and closely approximated to that of drivers involved in
fatal A/R crashes. At one ASAP site a profile analysis of A/R drivers in-
volved in A/R crashes and ASAP-DWI's showed'essentia11y no differences be-
tween the two profiles (10). Because of the similarity between the ASAP-
DWI population and that of drivers involved in A/R fatal crashes, it would
appear an ASAP-DWI violation is an appropriate high-risk driver selection
criterion.

Within the general framework of ASAP special enforcement, different
methods are used for identifying the drinking driver. Selection enforcement
programs, roadblocks, and in-depth accident investigations have been con-
ducted. Whether the same type of drinking driver is being identified by
each of these techniques cannot be determined from existing data. Some dif-
ferences might exist; but because of the lack of existing data, it was con-
sidered necessary to use the composite ASAP-DWI population.

The resultant high-risk driver selection criteria are:

Set E
e Male

® One or more ASAP-DWI viola-
tions in the last 3 years

TARGET SIZE

A total of 31,187 alcohol-related traffic arrests were reported from
19 Alcohol Safety Action Projects in 1972 (20). Thus, the use of an ASAP-DWI
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violation incurred in the last three years as a criterion will produce a

target group small enough for effective pre-crash countermeasure targeting.
Because of the evidenced similarity between this group and that of drivers
involved in fatal crashes, the risk level of thislgroup is considered high.
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PHASE 11 STUDY PLAN:
DEVELOPMENT AND VALIDATION OF PREDICTION TECHNIQUES

Once we have applied the sets of selection criteria described in
the previous section to pre-select groups of high-risk drivers, we have
gone about as far as the existing literature can take us. To objectively
identify the individuals who represent the greater risk within each of
these groups, we need to derive equations which are predictive of crash-
involvement. In Phase II, groups of drivers will be identified through
the use of one or more of five sets of selection criteria, and will be
used as data bases for development of prediction equations.

A major consideration in deriving prediction equations is their
practical usefulness as a component of pre-crash countermeasure efforts.
Thus, the use of new in-review data was minimized with a primary reliance
on existent driver history information. Measures were taken to ensure
that any new interview data, if found to be a major predictor of crash-in
volvement, would be readily available or easily obtainable by any pre-crash
countermeasure program wishing to implement the prediction equations as
components of their effort. '

The next few pages present the detailed study plan developed for
Phase II. The plan is appropriate for any of the sets of high-risk driver
selection criteria, though the method of initially selecting the drivers
via the sets of criteria may vary depending upon the nature of the criteria.
As outlined in Figure 3, the experimental design involves collecting inter-
views, driving history, and crash history data on 1500 drivers for each set
of high-risk driver selection criteria. The prediction equations will be
developed through the use of step-wise muitiple regression techniques.
The concurrent validity of the prediction equations will be assessed and
those variables that are the key predictors identified.
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SELECTION OF DATA COLLECTION SITES

The use of two data bases, one urban and one rural, was necessary
to maximize the general geographic application of resultant prediction
equations. It would, of course, be undesirable to develop prediction
equations having a limited scope of application. The principal criteria
in the selection of the data collection sites were:

® Existence of an automated driver history file

e Complete traffic conviction and crash history contained in
driver history file

e Driver history records maintained for at least three years

e Availability of accident investigation reports for at least
"~ three years

e Driver history file and accident report files cross-indexed
e Support of necessary agencies

Needless to say, few data sites could satisfy the selection criteria.
Two systems that did satisfy the criteria are those maintained by the States
of South Dakota and Washington. Therefore, the rural data will be collected
from South Dakota while the urban data from King County, Washington. Let-
ters supporting the data collection process, and the project in general, from
the agencies responsible for maintaining each record system are contained
in Appendix A. Crash statistics for 1972 and 1973 for each location, as
well as examples of driver history printbuts, accident investigation reports,
copies of driver's license applications, and other community descriptors
are contained in Appendix B. Each data collection system is described 1in
detail later.

SAMPLING PLAN

Systematic sampling procedures will be used for the initial selection
of drivers on which data will be collected. The first step is to implement
the sets of high-risk driver selection criteria. Driver history data files
or other appropriate records will be searched to identify drivers satisfying
each set. In addition to the selection criteria, only drivers who have held
a valid driver's Ticense one out of the past three years will be considered
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eligible for inclusion. Eliminating drivers who have had their licenses
revoked briefly could eliminate many drivers whom we are particularly
interested in--ASAP-DWI's, for instance. At the other extreme, this ap-
proach will remove some relatively new drivers. Though inexperience is
often associated with crash-involvement, it fosters the same variability
that makes the development of prediction models impossible. We feel the
restriction is necessary being aware it does place a minor limitation on
the model.

Every other driver identified will be included in the sample until
a total of 1500 drivers, 750 at each data collection site, is reached.
Because of potential difficulties in tracing drivers, gaining cooperation,
etc., we will initially identify a total of 1500 drivers enabling us to
obtain the desired sample size of at least 500 drivers on which complete
data is available for each set of high-risk driver selection criteria.

As shown in Figure 4, each sample of at least 500 drivers on which
complete data are collected will be randomly divided into two groups of 250
drivers each. An equal urban/rural split will be maintained in both groups.
Data from the first group--the equation construction group--will be used
for the initial development of the prediction equation. The second set of
driver data--the equation validation group--will be used to assess the con-
current validity and predictive efficiency of the resultant equation.

URBAN
DRIVERS
N=750
(WASHINGTON)

EQUATION
CONSTRUCTION
GROUP
N 2250

DATA
COLLECTION
N=1500

COMPLETE
DATA SETS
N2>500

RURAL
DRIVERS
N=750
(SOUTH DAKOTA)

EQUATION
VALIDATION
GROUP
N >250

Figure 4. Development of the final driver groups and their
* associated sample sizes.
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DATA ELEMENTS

An assessment was made of variables used in prior analyses to pre-
dict a driver's crash-involvement or to describe crash-involved drivers.
An attempt was made to determine their role in predicting crash-involve-
ment as well as their applicability for use as screening or selection
criteria of high-risk drivers. '

In selecting variables for inclusion in the battery of predictor
variables, a major trade-off was encountered since it was considered
essential that all variable data be easily obtainable from existing sources
or on a limited basis through the conduct of simple interviews or question-
naires. For example, a large battery of relevant person-centered variables
was considered. But, its use would have necessitated lengthy interviews
with individual drivers. And the usefulness of high-risk driver prediction
equations resulting from Phases II and III would have been impaired because
of the cost and difficulty of collecting the necessary data.

By selecting variables in the light of a review of prior analyses
(1, 13, 16, 24, 25, 27), the use of variables requiring new data collection
was minimized. Only those variables most often correlated with crash-in-
volvement or alcohol-related crash-involvement are included. Thus, data
on variables found to be key predictors in the resultant prediction equa-
tions will be able to be collected via existing data collection practices
or through minimal changes or additions to each procedure.

The crash criterion variables were selected because of their interest
to pre-crash countermeasure efforts and the consistency or reliability with
which they are reported.

The total number of fatal and injury crashes ober the past three
years Will be used as the first criterion variable in the data analysis.
It would have been of interest to develop prediction equations for each
crash t&pe. But, because of the rarity with which crashes occurs, this
was considered impossible.

The use of alcohol-related crash-involvement as a second criterion
variable was carefully considered since A/R crashes are the ultimate concern



of the program. The principal difficulty in using this variable con-
cerns reporting discrepancies of alcohol involvement in those crashes.
These discrepancies would result in significant chance variations being
associated with the criterion variable, making the deve]opﬁent of an
effective prediction model highly unlikely. Rather than futilely attempt-
ing to predict alcohol-related crashes, a proxy crash type will be used.

A proxy crash type having similar characteristics as an A/R crash, but
reported in a consistent manner, was sought. Since the incidence of alco-
hol-related crashes and driving after drinking is disproportionately
greater in the nighttime hours, the number of fatal and injury crashes
occurring from 8 p.m. to 4 a.m. was considered a satisfactory substitute.
Though it may not be reported as such, the probability that alcohol is
involved in this crash type is much greater than for other types. Further,
the time of day of crashes is consistently reported. Thus, the second
criterion variable is the number of nighttime fatal and injury crashes a

driver has been involved in over the past three years.

The variables on which data will be collected, their source, and
their intended use are listed in Table 7. A three-year time frame will
be used for all historical data. The source code is as follows:

DH - Driving history
ACC - Accident investigation report
INT - Interview

The category "USE" was included for information purposes, to show why each
item is included. If a variable is used as a criterion for high-risk driver
selection or as a criterion variable of a prediction equation, then of course
it would not be used as a predictor variable for that particular analysis.

C 24



L

TABLE 7

List of Variable Names and Their Associated

Sources and Intended Uses

Source Use
Variable , . {Predictor{Selection{Criterion
Number Variable Name DH JACC| INT} variable [Criterion| Variable
1 Age (nearest whole year) X X X X
DRIVING EXPOSURE:
2 Annual mileage last 12 months X
3 Annual mileage two years ago
4 Absolute amount of change
(#2 - #3)
5 Percentage of driving daytime X X
(6 AM to 8 PM)
6 Number of times driving at . X X
midnight (per month)
7 Percentage of driving night- X X
time (8 PM to 4 AM)
8 Number of miles driven per X X
work day
9 Drinker (1 = yes, 0 = no) X X
DRINKING PATTERN--NORMAL:
10 Number of drinking days per X X
" |month
1 Percentage at home
12 Type of drink
(1 = beer/wine; 2 = mixed
drink; 3 = cocktail/straight
Tiquor)
13 Percentage in public places
14 Averdage number of drinks per
occasion '
15 Most number of drinks per X X
occasion
16 Normal drinking index X
(#10 x #14 x #12)
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Table 7 (Cont.)

Source Use
Variable Predictor|Selection{Criterion
Number Variable Name DH ]ACC]INT| Variable |Criterion} Variable
TYPE OF OCCUPATION:
(1 = yes, 0 = no)
17 Professional X X
18 Manager X X
19 Clerical/sales X X
20 Craftsman X X
21 Operative X X
22 Laborer/unskilled X X
OCCUPATIONAL STATUS:
(1 = yes, 0 = no)
23 Full-time X X
24 - | Part-time X X
25 Student X X
26 Retired X X
27 Unemployed X X
28 Annual income index X X
(1 =0 to $3,000;
9 = $24,000 and up)
29 Formal education level X X
(number of years)
MARITAL STATUS:
(1 = yes, 0 = no)
30 Married X
31 Single (never married) X X
32 Divorced/separated (over X X
one year)
33 Widowed X X
34 Recently divorced X X X
(one year or less)
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Table 7 (Cont.)
Source Use
Variable Predictor{Selection|Criterion
Number Variable Name DH {ACC| INT| variable |Criterion| Variable
DRINKING PATTERNS--SPECIAL
| OCCASIONS:
35 Number of occasions per menth X X
36 |Average number of drinks per X
occasion
37 Most number of drinks per X X
occasion
38 Type of drink (1 = beer/wine; X X
2 = mixed drink; 3 = cocktail/
straight liquor)
39 Special drinking index X
(#35 x #37 x #38)
40 Drive after drinking X X
(1 = yes, 0 = no)
41 Number of times drive after X X
drinking (per month)
42 Normal driving after drinking X
index (#16 x #13 x #41)
43 Special drive after drinking X
index (#39 x #41)
44 Smoke cigarettes X X
(1 = yes, 0 = no)
45 Number of cigarettes per day
46 Type smoked (1 = filter, X
.12 = non-filter)
47 Hazard index (#45 x #46) X
48 Number reported traffic X X
convictions (past three years)
TYPE OF REPORTED CONVICTION:
49 Number of HMV X X X
50 Number of DWI X X
51 Number of Reckless Driving X X
52 Number of Speeding X X

c 27




Table 7 (Cont.)

Source Use
Variable _ ) Predictor|Selection|Criterion
Number Variable Name DH|ACC{INT{ Variable |Criterion| Variable
53 Number of DUR/DUS X X
54 Number of Implied Consent X X
55 Number of fatal and PI X X X
crashes (past three years)
CRASH TYPE: NUMBER OF
56 Fatal X X
57 Personal injury X X X
58 Single vehicle X X
59 Multiple vehicle X X
60 Nighttime (8 PM to 4 AM) X X X
61 Alcohol-related X X
62 At-fault X X
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DATA COLLECTION

INTERVIEW DATA COLLECTION

Some problems are anticipated not only in securing cooperation of
interviewees, but also in locating the drivers to be interviewed. Because
of the mobility of the type of drivers to be interviewed, wrong addresses
and telephone numbers are expected. This, of course, is the main reason
for initially identifying 1500 drivers in order to develop complete data
sets on 500.

Prior to the interviews, each of the 1500 drivers will be mailed a
letter explaining the purpose of the study, the nature of the interview,
and soliciting their cooperation. The interview will be short (10 or 20
minutes), since the collection of new data has been purposely minimized.
Thus, telephone interviews were judged the most appropriate. This choice
is further reinforced by the high cost of conducting personal interviews
containing few questions to a group of drivers having the expected wide
geographic spread. To increase driver cooperation with the telephone inter-
views, the letters will be written on the letterhead of a locally identi-
fiable governmental organization. The reliability and validity of the
resultant data are expected to be reasonably similar to that obtainable
through the conduct of personal interviews.

The telephone interviews will be conducted approximately one week
after the mailing of the letters of explanation. Interviews will use a
standard interview format 1ike that shown in Appendix’C in both data col-
Tection sites. After briefly explaining the purpose of the interview,
soliciting cooperation, and answering any questions, the interviewer will
ask an initial question involving birthdate to verify the identity of
the party to be interviewed.

The final structure and length of the telephone interview question-
naire and format would be pre-tested before actual data collection. Fur-
ther, the results of using the questionnaire in a telephon€ mode would be
compared to its use in a personal interview mode to assess problems of
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validity and probability. The results of these effects would be incor-
porated in the final design of the interview data collection process.

As outlined in Table 7, the data to be collected will involve vari-
ables related to occupation, marital status, education, salary, driving
exposure, drinking patterns, driving after drinking patterns, and other
related hazard indices. .Call-backs for each driver will be limited to
five. A flow chart of the major tasks and decision points involved in
the collection of the telephone interview data is shown in Figure 5.

DRIVER HISTORY DATA COLLECTION

The driver history phase of data collection will involve data con-
tained in the driver's driving history file and associated accident investi-
gation reports. The data will be coded only for drivers from which interview
data had been previously collected.

Most of the data is available directly from existent records. The
major exception is data related to crash type. Acquiring data on crash
type variables will require interpretation of information contained in
accident investigation reports. Variables involving the number of night-
t{me, éing}e vehicle, multiple vehicle, fatal, or injury crashes caﬁ be
directly obtained from these reports. Determining the number of at-fault
or alcohol-related crashes will require interpretation of the checklist
data or narrative information found in them.

Property damage crashes will be excluded from the aha]yses because
of the-inconsistency with thich they are reported. The principal reason
for this inconsistency is the varied monetary levels of damage at which
state statutes require that a property damage crash be reported. The higher
this amount of damage costs the less frequently accidents are reported
creating the false impression that relatively few accidents occurred. Such
differences would affect the combining of data bases for the purposes of
developing the prediction equations. More importantly, they would affect
the general applicability of any prediction equations that may result from
Phases II and III which would possibly use the number of property damage
crashes as a predictor variable.
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A crash will be considered alcohol-related when the driver in question
has been reported drinking. This will be inferred from any one of at least
three different types of responses made by the investigating officer in the
accident investigation report. It may involve the charging of the driver
with the violation of driving-while-intoxicated or driving-while-impaired;
it may involve the reporting of a positive blood alcohol concentration (BAC)
or a notation under contributing circumstances indicating the use of alco-
hol on the part of the driver; or it might be inferred from the comments
made by the investigating officer in the narrative descriptidn of the crash.

The at-fault crash type will refer to crashes in which the driver in
question was considered responsible for the crash. A system similar to.
that designed by McCarrol and Haddon (17) will be used to establish respon-
sibility. Using this format, the driver in question will be considered
responsible when one of the following conditions is met:

o He was involved in a single vehicle crash
¢ His car was the only one moving in a multiple vehicle crash

o He obviously initiated the crash when more than one car was
moving

If responsibility for a crash cannot be determined, or if more than one driver
could have been responsible, it will not be counted as an at-fault crash.

The number of at-fau]t‘crashes may well be different than the number in

which the driver was judged legally culpable.-

DATA COLLECTION FORM

A standardized data collection form has been devé]oped and will be
used in both data collection sites (see Appendix C). Measures were taken
to ensure compatibility between the data collection form and existing data
bases and procedures. -

The data collection form integrates telephone interview data, driving
history data, and crash data. Each response blank is cross-indexed with
its respective variable number. Also, keypunch formating instructions are
specified in the left-hand margin of the form, to facilitate direct conver-
sion of the raw data from the forms to punched cards for automated data processing.
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The te]ephonelinterview was designed to be easy to administer. The
number of questions was minimizad and arranged in a lcgical order to facil-
itate a natural flow of conversation in the telephone interview. Their
Tevel of threat was kept as low as possible. The interviaw questions will
be printed in large type to facilitate the actual cc.iduct of the phone
interview. Response items requiring integration of interview data are
noted in italics. The initial response, date of birth, will be compared
to that in the driving history files to verify the identity of the inter-
viewee. If there is a mismatch, the interview will be discontinued.

Finally, space is made available on the Data Collection Form for
noting the data necessary for locating the original accident investigation
reports associated with any accidents recorded in ihe ariving history file.

DATA COLLECTION SYSTEM--SOUTH DAKCTA

The data collection system in South Dakota will be coordinated'through
the Division of Highway Safety of the Department of Public Safety. The
director of this division is South Dakota's Governor's Representative for
Highway Safety. By working through his office, access *o data and/or com-
puter software from Central Data Processing, the 0ffice of Driver Licensing,
the Office of Motor Vehicle Safety Inspection and Accident Records, and the
Office of the Alcohol Safety Action Froject is possible. The major com-
ponents of the data collection system are shown in Figure 6.

Initial selection of drivers satisfying the sets of high-risk driver
selection criteria will be based on the daca in the files of the Department
of Health, Office of ASAP, and the Office of Driver Licensing. The sampling
procedures described earlier will be followed.

Drivers who satisfy A, B, and D sets of tha high-risk driver selection
criteria--male drivers under the age of 20 with one or more HMV, male dri-
vers ages 20 through 24 with one or more HMV, and male drivers ages 65 and
over--will be identified through the use ¢7 a driver selection computer pro-
gram applied to the automated driver history data file maintained by the
Office of Driver Licensing. The driving history and associated biographica]
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Figure 6. Flow chart of South Dakota Phase II data collection system.
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- data .for each driver to be included in the initial sample will be printed.
out. The selection criterion of "drives-at-least-one-day-a-week" for set
D will be implemented in -the early stages of the'te1ephone interview.

.Male drivers who have one or more ASAP-DWI violations in the past
three years will be identified via a manual search of DWI files maintained
by the Office of Alcohol Safety Action Projects. Once the drivers have been
identified, a permanent record of their driving histories will be made by
selectively querying the automated driver history file.

The last set of high-risk driver selection criteria--recently di-
vorced with children awarded to spouse--will prove more difficult to apply,
since marital status is not included in the automated driver histery record.
Department ovaealth‘records will be searched to identify males who have
been divorced in the last year with the spouse awarded custody of the. chil-
dren.  Again, a printout will be made of their driving history by selectively
querying the automated data file.

After the initial application of high-risk driver selection criteria,
- the data collection system is identical for each group. The pre-interview
letter will be mailed on Division of Highway Safety stationery over the
signature of the Governor's Representative for Highway Safety. Telephone
interview data will be collected by Anacapa Sciences' staff working out of
facilities supplied by the Office of Highway Safety. A Watts line will. be
- installed to facilitate state-wide telephone communications. The telephone
survey will be conducted from 7 p.m. to 10 p.m. weekdays, 9 a.m. to 8 p.m.
Saturday, and noon to 8 p.m. on Sunday. Data collected will be coded on
the standardized data collection form described earlier.

Driver histories will be searched and,data will be coded for those
drivers from which phone interview data have been obtained. Since print-
outs of each driver's history were previously made, it will only be neces-
sary to review those documents and to code the necessary elements on the
standardized data collection forms. ODuring this process the identifiers
necessary for accessing the original accident investigation forms will be
coded. On records made after July 1, 1974, the key identifier of an acci-
dent number will be contained in the automated driver history file. To
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find an accident number on records prior to this date, it will be necessary
to search the MP-1 card file. By using the accident date, driver's name,
and county code, the appropriate MP-1 card can be identified and the acci-
dent number noted. The accident numbers would then be sequentially ordered
for a search of the accident investigation reports on microfilm. - Photo-'.
copies will then be made of each appropriate record. Anacapa staff would
code the appropriate crash data from the photocopied accident investigation.
reports, thus completing the data set required for each driver.

DATA COLLECTION SYSTEM--KING COUNTY, WASHINGTON

Data collection efforts in King County, Washington, will be édhdUcted
by the Research Division of the State Department of Motor Vehicles. Because
of local data confidentiality considerations, Anacapa Sciences' staff will
not be directly involved in the data collection activities. “The standardized
data collection tools and procedures to be used in South Dakota would be:
closely adhered to in Washington. Research Division staff assigned to the
project will have access to the necessary data to conduct all aspects of
the data collection system by searching driver history files, accident in-
vestigation reports, Alcohol Safety Action Project files, and conducting
telephone interviews. The major components of the data collection system
are shown in Figure 7.

The general sampling plan procedures described earlier will be fol-
lowed. Drivers who satisfy A, B, and D sets of high-risk driver ‘selection
criteria--male drivers under the age of 20 with one or more HMV,”mélé dri-
vers ages 20-24 with one or more HMV, and male drivers ages 65 and over--
will be identified by querying the automated driver history data file. Of
those drivers found satisfying the selection criteria, every other driver
will be selected for inclusion in the initial sample. Finally, a print-
out of the driving history and associated biographical data will be made
for each driver to be included in the sample. The selection criteria of
drive-at-least-one-day-a-week for set D, or those drivers over the age of
65 will be implemented during the early stages of the telephone interview.
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Male drivers who have incurred one or more ASAP-DWI violations during
the past 3 years will be identified by a -manual search of DWI files main-
tained for the now discontinued King County Alcohol Safety Action Project.
Once the drivers have been identified, a printout of their driving history
will be made by selectively querying the automated driver history file.

The last set of high-risk driver selection criteria will be the most
difficult to apply since the divorced-within-the-last-year data is not
contained in the automated driver history record. A search of court records
within King County will be made to identify males who have been involved in
a divorce in the last year in which children were involved and the spouse
had been awarded the custody of the children. Again, a printout will be
made of their driving history by selectively duerying the automated data file.

After the initial-application of high-risk driver selection criteria,
the data collection system is essentially identical for each high-risk dri-
ver group. The letter explaining the purpose and the nature of the subse-
quent telephone interview will be mailed on Deparfment of Motor Vehicles
stationery over the signature of the Director of the Research Division.

The telephone interview data will be collected by Research Division staff
in only King County, Washington. The telephone surveys will be conducted
from 7 p.m. to 10 p.m. weekdays, 9 a.m. to 8 p.m. Saturdays, and noon to
8 p.m. on Sunday.- The data collected will be coded on the standardized
data collection form described earlier.

Upon comp]etibn‘of the telephone interviews; the driver history data
and subsequent crash data would be coded on the standardized data .collection
form. Since the printouts of each driver's driving history would have been
previously made, it would be necessary to review fhose documents and to
code the necessary data elements. A set of completed data collection forms
would be provided to Anacapa Sciences for each set of high-risk driver
selection criterion. The driver's name as well as other personal data would
not be included, on the form, thus maintaining the anonymity of the drivers
to be included in the study.
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DATA ANALYSIS

As described earlier, each sample group will be randomly divided into
two groups for the purposes of data analysis. The equation construction
group will be used for the initial development of prediction equations.

The equation validation group will be used as a cross-validation group to
determine the concurrent predictive validity and predictive efficiency of
the equation.

PREDICTION FQUATION DEVELOPMENT

Step—wise multiple regression procedures will be used in development
of the prediction equations (7, 21, 28). The step-wise approach is a vari-
ation of normal multiple regression procedures. The objective of step-
wise multiple regression is to provide the highest level of crash criterion
variable prediction using the smallest number of predictor variables.

The initial step in the analysis will be to choose a single variable

‘ cons1dered to be the best predictor of the criterion variable. Based on
pr1or analyses, a likely candidate would be the number of traffic convic-
tions, because of its documented power as a crash predictor (¢, 8, 13, 22).
The second and subséquent steps involve the entering of predictor variables
which would; in conjunction with prior variables, offer the highest level

of prediction. The prediction equation resulting from the step-wise regres-
sion analysis will consist of the optimum combination of variables that
provide ‘the highest level of criterion variable prediction. The resultant
‘prediction equation might take the form described in Figure 8.

As a by-product of the step-wise multiple regression analysis, a mul-
t1p1e corre1at1on R and a coefficient of R2 will be derived. The correla-
tion among the predictor variables and the criterion variable evidenced by
the multiple correlation will be subjected to a test of statistical sig-
nificance through the use of an F test. R2 will, of course, provide an
estimate of the amount of criterion variable variance that can be predicted
through the use of the predictor variables. The magnitude of R2 will have
major implications in the later assessment of the equation's predictive
- efficiency.
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C, = b1X1.+ boxy + b3yxs - byxy + R

where:

.~ €y = number of fatal and injury E(asﬁéé ‘_

. ' , '(crash criterion var1ab1es) ’ N )
by, by, by, by = regression coefficient = LT o i
" x; = number of traffic convictions " ¥

“. % (predictor variable) -~ - . -

X, = normal drinking index
(predictor variable)

x5 = laborer (occupation type) .~ ... b
(predictor variable)

x; = emp]oyed fulltime (occupat1on status)*
“- (predictor variable) - Gl e
R = residual - N P

Figure 8. éxahple vapFedictioh equation format, = i
CONCURRENT PREDICTIVE VALIDITY ASSESSMENT . L heacr e
~"The first stage ‘in validating the prediction:equations:for use inpre-
crash countermeasure efforts is to determine how accurately-they:predict:
the value of the criterion variable based on existent driving: history,; .
rather than that which may ‘occur in the future. * .. .v . ois bycome w0
To assess the concurrent pfédiétivé;validity of the prediction equa-
tions, the regression coefficients will be applied to the data valies'
obtained from the appropr1ate equat1on va11dat1on group of drivers.  ‘In’
this manner pred1cted crash cr1ter1on scores can be derived for -each ‘driver.
As an 1ndex of the concurrent pred1ct1ve power of the’ equation, a: product
moment correlation coefficient will be calculated between the predicted and
actual crash criterion variable values. If the resultant correlation is
statistically significant, the prediction equation will be:considered. to
have at least concurrent predictive validity and not just reflect: the.unique
characterigtité of the equation construction group of thevdrivensiuwButa
before the equation can be used in pre—countermeasure.efforts;_the;lOﬂQi'
tudinal predictive validity of the equation will have to be assessed.. :This,
of course, is the objective of Phase III.
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PREDICTI VE EFFI CIENCY ASSESSME’NT

Rea]1st1ca11y, no pred1ct1on equation will be 1nfa111b]e The
balance among correctly and 1ncorrect1y predicted crash occurrence con-
stitutes the predictive eff1c1ency of an equation and is a major factor
controlling the future use of the equation in pre-crash countermeasure
efforts. | '

To use effectively the concurrent]y validated pred1ct1on equations
as components of pre-crash coun;ermeasure efforts, it will be necessary
to stipulate a cutoff value for the predicted criter%on variabTe values.
DriVéfs‘who’hdve a score exceédihg the cutoff value will be considered
very 11ke1y to became crash- 1nvolved and therefore candidates for pre-
crash counterméasures. Drivers with scores below the cutoff value, though
high- risk drivers, will not be considered likely enough to-become crash-.
1nvo1ved and thus not appropr1ate candidates for pre -crash countermeasures.

-A target detect1on model .1ike that depicted in F1gure 9 demonstrates
the four poss1b1e resu]ts of compap1ng the crash- 1nvo]ved or non-crash-
involved pred1ct1ons to the actua] cr1ter1on variable scores or actual fre-
quency of crash-involvement. The two unshaded areas in the figure indicate
,éorrect predictions--that is,.a driver was predicted'td be crash-involved
‘and his actual driving record;did evidence at least one crash, or he was
predicted to be crash-free, whidh was verified by his driving history.
‘Wrong predictions are represented by the shided areas. A false positive
.error occurs when a driver is pred1cted to be crash-involved and in fact
he was crash-free. The fa1se negat1ve situation occurs when the driver is
-predicted to be crash-free- and 1n fact he was crash- 1nvo1ved For the
purpose of app1y1ng pre-crash countermeasures, a false negative error is
‘worse, though from ‘a, pract1ca] standpo1nt a high rate of false positive
errors would greatly diminish the ability of the pred]ct1qn equations.
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Predicted

Actual

‘Not erash, involved |.. Crash involved

-Not crash involved Correct

Crash involved Correct

" Figure 9. Model for'predictive efficiencysasSessment.

In1t1a11y, the cutoff score wou]d be estab11shed g1v1ng equal 1mpor- B
tance to the occurrence of false pos1t1ve and false negatlve errors Once
this, point of reference has been determ1ned the cutoff score wou]d be
man1pu1ated to minimize the number of fa]se negat1ve s1tuat1ons wvthout
large would destroy the pract1ca1 ut111ty or app11cation of the model.

The establishment of the cutoff points will result from subjective decisions.
But, to facilitate the dec1s1on mak1ng process, the expected false. pos1-

t1ve and false negat1ve errors will be ca]cu]ated us1ng the procedures.:
shown 1n F1gure 10 ' ' T e Ty

¥
L]

P(Aiﬁ)u P(B)) .
P(A[B) + P(B)(P(A[B) - P(A|B)) -

(- palB)R(B) _A%,‘
1 - P(AIB - P(B)(P(AIB) - P(AB)) " "

False Positive Rate

False Negative Rate

where: SR L R
.P(A|B) = Conditional probability of a crash-involved predic- ="
’ “ tion given that a driver 'is crash-involved: - ., . .
P(A[B) ='Conditional probability of ‘a:crash-involved predic-. .. ..
tion given that a driver is crash-free.

P(A) = Proportion of drivers predicted to be crash-involved.
P(R)" = Proportion of drivers predicted not to be crash-involved.
P(B) = Proportion of drivers who are crash-involved.
P(B) = Proportion of drivers who are not crash-involved.

Figure 10. Formulas for false positive and negative error rates.!!
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. For example, a cutoff va]ue might be selected that produces the fre-

quencies shown in Table 8.

Thds, of 1000 drivers, 600 were correctly pre-

dicted to be crash-free and 300 correctly predicted to be crash-involved;
50 each were incorrectly predicted to be crash-free or crash-involved.

TABLE 8

Results of Relating Crash-Involved Predictions to
Actual Crash-Involvement

PREDICTED
Not Crash Crash
Actual ‘Involved (A) Involved (A) Total
Not crash _
..involved (B) 600 50 650
Crash '
(B) 50 300 350

involved

" The first steb in using the formulas reported in Figure 10 is estab-
1ishing the value for the probability of A|B and the probability of A|B.

t1ons

False
Error

False
Error

Accurate

P(A|B)
P(A|B)

300/350

50/650

.86

.08

The false positive and negative error rates can now be calculated by
subst1tut1ng these values for P( A‘B) and P(A|E into the respective equa-
shown in F1gure 10.

Positive
Rate

Negative _
Rate
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.08(1.0 - P(B)) _.08(1.0 AAjB)) L 100 _ 8- 8P(B)
08 + P(B) (.86 - .08) ~ .08 + .78P(A) * T00 8 + 78P(B)
- (1.0 - .86)P(B) _ .14P(B) . Joo - 14P(B)
1.0 - .08 - P(B)(.86 - .08) .92 - .78P(B) "~ 100 92 - 78P(B)

estimates of P(B) or the proportion of people who are crash-

involved can now be develbped. For the purposes of this example, three



values for P(B) were used and their associated false positive and negative
error rates calculated. Table 9 reports the:error rates associated with"
each P(B) value. A o

TABLE 9
Error Rates Associatedeith P(B) Values

Proportion of drivers False Posicive‘ False Negative
who are crash-involved "Error Rate Error Rate
P(B) .
1710000 .99892 . 00001 _
1/100 ' : .90205 . - - 00153
1/10 .45569 .. .01662 - -

If we assume that 10 percent of our population is crésh—ihvb]ved,
the false negative error rate is quite small, but the fa]se positive rate
is rather large. -The false negative error rate is about 16/1000 thus,16
out of every 1000 drivers judged to be crash- free would in fact be crash-
involved. The false positive rate is 45/100; thus, 45 out of every 100 dri-
vers judged to be crash-involved would in fact be crash-free. Though the
fa]se'negative error rate is acceptab1e the number of false positives would
certa1n1y be too large to allow the use of pred1ct1on equat1ons 1n a pre-
crash countermeasure effort. The judgment.of whether the error rates are
acceptable will depend upon the specific high-risk dr1ver group 1n quest1on
and' the nature of the proposed pre-crash countermeasure program H1gh-
priced or highly restrictive pre-crash countermeasures would, of. course,
necessitate relatively low false positive error rates.’ ‘ :

PREDICTOR 'VARIABLE ASSESSMENT

To understand sufficiently the structure of the pred1ct10n equat1ons,
it will be of interest to assess the relative contr1but1on of the predictor
variables to the overall pred1ct1on of the cr1ter1on variable. This can-
not be directly made on the basis of the regression coefficients associated
 with each prediction variable, since each may be in a different unit of



measurement. It will be possible to make such an assessment through the
‘calculation of a set of beta coefficients which are net regression coef-
ficients that have been adjusted by expressing each variable in units of
its own standard deviation (28). This adjustment eliminates the effects
of different units of measurement and allows for comparison among the
coefficients. Thus, if one coefficient is found to be greater than another,
the predictor variable associated with that coefficient makes a greater
contribution to the overall prediction of the criterion variable. The
jdentification of these variables will guide the development of pre-crash
countermeasure efforts. Further, it will ensure the development of pre-
crash countermeasures directed toward group characteristics predictive of
and associated with crash-involvement.

SUPPRESSOR VARIABLE ASSESSMENT

A final aspect in understanding the structure of the prediction equa-
tions would involve the identification and assessment of suppressor vari-
able effects. Suppressor variable effects will, of course, be evidenced
by a prediction variable having a near zero correlation with the crash
criterion variable, but a substantial correlation with other predictors.
To explore the role of the suppressof variable effects and to determine if
they are simply the result of unique characteristics of the equation con-
struction group, an additional multiple regression equation will be cal-
culated using the equation validation group data and the same variables
determined to be significant predictors in the development of the predic-
tion equation using the initial driver data. A comparison of the regres-
sion coefficients associated with the variables would be made between each
analytical result. If their role is substantiated in the development of
the second equation, they would be considered indeed important to the pre-
diction of the criterion variable. If not substantiated, their effect
would be considered related to unique characteristics of the equation con-
struction group of drivers. |

FEASIBILITY CONSIDERATIONS

A number of considerations enter into assessing the feasibility of
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conducting a five-year longitudinal predictive validation sfudy of the
final prediction equations. This protracted study can be justified only

if the program results at the end of Phase II have significant promise for
eventual inclusion in actual pre-crash countermeasure efforts. The products
of Phase II will have to meet three criteria. The first is the successful
deviation of statistically significant, concurrently validated equations.
Secondly, the assessment of predictive efficiency would be a major con-
sideration. It must be possibie to establish a cutoff value for the pre-
dicted crash criterion scores which will minimize the number of false nega-
tive errors without drastically increasing the number of false positive .-
errors, such that the equation may be used as an effective component of
pre-crash countermeasure efforts. The third and final consideration is

- that the data associated with the predictor variables must be readi]y
available to any pre-crash countermeasure program wishing to use the equa-
tion as a screening mechanism or a traffic record forecasting device. This
is not expected to be a major problem in this analysis, since availability
of data or ease of data acquisition were major considerations in the ini-
tial selection of predictor var1ab1es



PHASE II1 STUDY PLAN:
LONGITUDINAL PREDICTIVE VALIDATION

The Phase III study plan describes the methodology for conducting a
five-year longitudinal study to assess the predictive validity of the pre-
diction equations resulting from Phase II. The study plan concerns only
those sets of high-risk driver group selection criteria for which statis-
tically significant and concurrently validated prediction equations were
developed. The five-year longitudinal study will be the true test of the
predictive power of the equations.

The prediction of future crash-involvement, whether of general crashes
or specific types of crashes, is of particular interest to pre-crash counter-
measure efforts. Such efforts might involve drivers' licensing agencies,
driver improvement programs, or possibly insurance companies. Therefore,
to be suitable as an element of pre-crash countermeasure efforts, the pre-
diction equations must not only have a relatively high concurrent validation
coefficient, but also a sufficiently large predictive validity coefficient.

One attempt of non-concurrent prediction used only a one-year pre-
dictive period and found the efficiency of their model greatly diminished
as compared to its efficiency when used for concurrent prediction (8). The
proposed five-year predictive period should provide a much more equitable
test of the predictive validity and efficiency of the prediction equations.

The experimental design developed for the Phase III study plan is
appropriate for any of the prediction equations resulting from Phase II.
The major steps of the experimental design are outlined in Figure 11.

SAMPLING PLAN

Systemat%c sampling procedures, similar to those of Phase II, will
be used for the initial selection of drivers on which data will be collected.
Methods of applying the high-risk driver selection criteria described in
Phase II will again be used. Every other driver identified will be included
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Figure 11.
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in the sample until a total of 3000 drivers, or approximately 1500 at

each data collection site, have been identified for each set of high-risk
driver selection criteria. Also, to assess the use of high-risk driver
selection criteria and prediction equations in a protracted mode, a ran-
domly selected group of drivers will be necessary for comparison purposes.
This will invelve the random selection of 3000 drivers, 1500 from each data
collection site. Because of some difficulties anticipated in following

a driver's history for a period of five years and in gaining telephone
interview cooperation, we anticipate that initially 3000 drivers for each
group will have to be identified to obtain the desired sampie size of 1000
drivers on which complete data for the full five-year period would be
available. In summary, to assess the protracted use of the five sets of
high-risk driver selection criteria, 18,000 drivers would be initially
identified so that complete data sets could be developed tor 6000.

As before, the driver samples will include equal numbers of urban
and rural residents. Each driver will have held a valid driver's license
in at least one of the prior three years. Further, a check will be made
to ensure that each driver was not a member of the driver samples used
in Phase II. And again, the rural data will be collected on drivers liv-
ing in South Dakota, while the urban data on those living in King County,
Washington. '

. DATA COLLECTION

The data collection sources and procedures described in the Phase II
étudy plan will be used in the collectior <f the Phase IIT predictor data.
Only data associated with significant predictors in the Phase II brediction
equations will be collected in Phase III. The format, the telephone inter-
view, and data collection form would be changed, dependent upon the nature
of the data to be ‘collected.

Crash criterion variable data will be collected annually. For each
driver on which a complete predictor variable data set was obtained, a copy
of his driving history and associated accident investigation reports will
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be obtained annua?]y from appropriate agencies in South Dakota and Washington.
If, in the last year, the driver in question has moved, an attempt will be
made to obtain his driving record from the appropriate agency in his new
state of residency. The expectation of successfully tracking drivers who
change residency is low--another.reason for an initially large sampie.

DATA ANALYSIS , .

The prediction equations considered appropriate for the Phase III
Tongitudinal study will be directly applied to the raw data collected from
driver samples. As in Phase II, a prediction will be made for each driver
by multiplying each predictor variable value by its respective regression
coefficient and then summing across all of the values in the equation.

The resultant score will be related to actual crash criterion variables data
collected over the five-year period.

PREDICTIVE VALIDITY ASSESSMENT

The validation process will be ongoing and cumulative. Crash cri-
terion variable data will be coilected annually for a period of five years.
Thus, for each driver an initial predicted crash criterion score and an
actual crash criterion score will be available. The predictive validity
coefficient, or product-moment correlation coefficient between the drivers'
prediction scores and the actual crash criterion variable data, will be
calculated for each year of data collection. Therefore, after the fifth
or. final year of crash criterion variable data collection, the initial
prediction scores would be correlated with the crash criterion variable
data collected over the entire five-year period.

Change in the predictive validity coefficient values over time wj]]
be assessed. It is expected that as the length of the predictive period
increases, the magnitude of the predictive validity coefficient will also
increase. - The rate of increase is expected to plateau about the fourth
or fifth year demonstrating a trend similar to that shown in Figure 12.
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Figure 12. Expected pattern of predictive validity coeff1c1ents
plotted over the five-year time period.

PREDICTIVE EFFICIENCY ASSESSMENT

The predictive efficiency of the equations will be assessed after
each year of crash criterion variable data collection. The first step
in the assessment will be the development of a detection model or table
like that for nighttime crashes shown in Figure 13. The classification of
a driver as a member of any one of the four cells would first depend on
whether his prediction criterion score exceeded or was less than the
cutoff value developed during Phase II. The second determinant of cell
membership would be a driver's actual cumulative crash criterion vari-
able scores. Thus, if his prediction score was greater than the cutoff
value (as an example, a prediction of nighttime crash-involvement) and
it was determined he was in fact crash invoived he would be a member of
the shaded cell in the matrix shown in Figure 13.

Such a matrix would be developed annually for each prediction equa-
tion. The magnitude of agreement between the predicted and actual crash
occurrence will be statistically determined through the use of a Phi
coefficient.
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No Nighttime Nighttime
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Figure 13. Model for predictive efficiency assessment.

The Phi coefficient, calculated annually, would also serve as an in-
dex of predictive efficiency which may be plotted over time. As with pre-
dictive validity, the efficiency of the equation can be expected to initially
increase. But the increase in predictive efficiency values is not expected
to continue over the five-year time period. As shown in Figure 14, the
point in time when the Phi coefficient values plateau or become smaller
would indicate the effective 1ife-span of the prediction equation, using
the initial set of predictor data.

1
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Figure 14. Expected pattern of predictive efficiency coefficients
plotted over the five-year time period.
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plotted over the five-year time period.

PREDICTIVE EFFICIENCY ASSESSMENT

The predictive efficiency of the equations will be assessed after
each year of crash criterion variable data collection. The first step
in the assessment will be the development of a detection model or table
like that for nighttime crashes shown in Figure 13. The classification of
a driver as a member of any one of the four cells would first depend on
whether his prediction criterion score exceeded or was less than the
cutoff value developed during Phase II. The second determinant of cell
membership would be a driver's actual cumulative crash criterion vari-
able scores. Thus, if his prediction score was greater than the cutoff
value (as an example, a prediction of nighttime crash-involvement) and
it was determined he was in fact crash invoived he would be a member of
the shaded cell in the matrix shown in Figure 13.

Such a matrix would be developed annually for each prediction equa-
tion. The magnitude of agreement between the predicted and actual crash
occurrence will be statistically determined through the use of a Phi
coefficient. ’
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Figure 13. Model for predictive efficiency assessment.

The Phi coefficient, calculated annually, would also serve as an in-
dex of predictive efficiency which may be plotted over time. As with pre-
dictive validity, the efficiency of the equation can be expected to initially
increase. But the increase in predictive efficiency values is not expected
to continue over the five-year time period. As shown in Figure 14, the
point in time when the Phi coefficient values plateau or become smaller
would indicate the effective 1ife-span of the prediction equation, using
the initial set of predictor data.
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IMPLEMENTATION

Up to this point, our concern in assessing the protracted use of
the prediction equations has been limited to assessing the predictive
validity and efficiency associated with each equaticn. Assuming that an
equation adequately possesses these characteristics, some other factors
may effect the manner in which the equations would be incorporated into
a pre-crash countermeasure effort.

As an example, an equation that accurately predicts the future
crash-involvement of drivers identified with the use of a set of high-
risk driver selection criteria may also accurately predict such for all
drivers in general. If this were the case, use of the high-risk driver
selection criteria would not be required. Such a finding would eliminate
the cost of selecting a driver sub-group, since in fact the prediction
equation could be app]iéd to the general driving population.

To determine the predictive validity of the equations when applied
to a general driver group, crash criterion scores will be predicted by
applying each equation to data collected from a driver group randomly
selected from the general driving population. Following the predictive
vélidity procedures described earlier, prediction scores will be correlated
with actual cumulative crash criterion scores. If the product moment cor-
relation is statistically significant for any one of the prediction equa-
tions, the need for using the associated high-risk driver selection cri-
teria would be questioned. A statistical test would then be made to
determine if there was a difference between the correlation coefficient
associated with the general driver group and that created through the use
of the high-risk driver selection criteria. As illustrated in Figure 15, if
there is no difference or if the coefficient associated with the general
driver group was greater, use of the selection criteria would not be recom-
mended. If the coefficient associated with the drivers preselected by the
high-risk driver selection criteria was greater, then their future use
would be justified.
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Figure 15. Major tasks and decision points to be used in justifying the
use of the high-risk driver selection criteria

Also to be examined is the.need for using thé cutoff values for the .
predicted crash criterion scores. The use he*predfoTVE’E?¥;E¥ency
matrix,Mgbggﬂthe,cu%eff’SEﬁFEEf'?EﬂE;;;am;;Qfgz assumption that individuals
within each group of drivers selected via the high-risk driver selection
criteria have different probabilities of crash-involvement. As illustrated
in Figure 16, to assess the need for establishing cutoff values for each
group, a set of matrices will be developed for each equatioh with the

decision or prediction of whether the driver will become crash-involved
being made on a random basis, rather than on whether his predicted crash
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Figure 16. Major tasks and decision points to be used in justifying the
use of the predictive efficiency models and their associated
cutoff va]Ues

criterion score exceeds the cutoff value derived in Phase II. The amount

of correlation between the prediction of crash-involvement made in this
manner and the actual cumulative crash-involvement will be assessed through
the use of a Phi coefficient. 1f any Phi coefficients were found to be
statistically significant, the use of the cutoff scores would be questioned.
A statistical test would then be made to determine whether the Phi coef-
ficient based on random assignment, differs from that developed thrbugh the
use of the cutoff scores. If there is no difference or if the Phi coef-
ficient associated with random selection is gréater, the cutoff values would
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not be recommended. Instead, we would recommend that any pre-crash counter-
measure efforts should be leveled at the high-risk group in general rather
than at certain members. If the Phi coefficient associated with the model
created through the use of the cutoff values was gﬁeater, the use of the
model, thus the cutoff values, would be considered justified.

PHASE IIT END PRODUCTS

An immediate result of the Phase III analyses will be an assessment
of the capability of using the prediction equations in a protracted mode.
Time trends of both the predictive validity and efficiency coefficients would
' be established so that the effective life-span of the prediction equations
can be specified. These parameters are necessary before the prediction equa-
tions could be implemented as effective components of pre-crash countermeasure
efforts.

Once prediction equations have been shown to be suitable for protracted
use, the data that have to be obtained in order to use the equations will
be specified based upon the nature of the predictor variables in each pre-
diction equation. Since some of the data may not be currently collected
by agencies or programs wishing to use the prediction equations, procedures
for collecting such data will be specified. Since data availability and
ease of data collection were major considerations {n the development of
the initial predictor battery, modifications to existing systems have been
' ahticipated. As an example, modifications may involve certain questions
being asked during the driver improvement interviews, the addition of fill-
in-the-blank questions to driver licensing questionnaires, or the inclusion
of data currently collécted by driver Ticensing groups in their automated
driver history files.

Methods for and difficulties of implementing the high-risk driver
selection criteria will also be set forth. Since each set of selection
criteria will have been used in State agencies to identify driver member-
ships for the conduct of Phases II and III,'an exposure to the practical

.aspects of such implementation will have been encountered.
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The final objective of the overall project will be the development
of pre-crash countermeasures based on the nature of the relevant pre-
dictor variables and high-risk driver selection criteria. The pre-crash
countermeasures will be described in terms of objectives, program format,
methods of eva]uation;'and expected results. Since pertinent predictor
variables as well as their relative contribution to the prediction of
crash-involvement will have been specified for each group, the counter-
measure can be directed toward or tailor-made to unique characteristics
of the group which are at this time unknown. The ultimate objective
will be the application of pre-crash countermeasures in a way that corres-
ponds to the unique characteristics of the target group. Table 10 pro-
vides an overview of pre-crash countermeasures potentially relevant for
use with each set of previously described high-risk driver selection cri-
teria. Some of the techniques are commonly used now; but if applied only
to the specific driver membership in question, should be more effective.
Further, with the results of the proposed effort, the current approaches
can be revised to effectively target unique characteristics of each driver
group. The structure of an alcohol traffic safety group that is effective
for one driver group can be totally inappfopriate for another! As a
case-in-point, the proposed countermeasures for set A and set B differs.
This is primarily dueto the nature, incidence, and severity of alcohol
problems found in set B as opposed to A. To impose schools designed for
set B or drivers 20-24 to those of set A wou]d’prove fruitless, or possibly
damaging. Such schools would be tailor-made to characteristics or traits
not necessarily evidenced by the younger drivers found in set A. The
countermeasure 1list is by no means exhaustive, but does reflect, even at
this stage, pre-crash countermeasures pertinent for each high-risk driver
group. The dilemma of identifying a problem without anticipating a solution
will be avoided. ‘
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TABLE 10

Potential Pre-Crésh Countermeasures for Each Set of
High-Risk Driver Selection Criteria

Selection Criteria

Potential Pre-Crash
Countermeasure

Objective

SET A
o Male

e Under 20 years of
age

o One or more HMV in
last three years

Suspension or
revocation of license
privilege.

Fine and/or jail
sentence.

Installation of speed
limiting devices.

Deter driving.

Deter driving.

. Deter dangerous

driving.

. Decrease crash

severity.

custody of child

Parent-young driver Increase responsible
alcohol-traffic driving. ‘
safety reeducation.
Installation of speed{la. Deter dangerous
1imiting devices. driving.
b. Decrease crash
severity. |
Installation of 2. Deter driving after
o alcohol interlock drinking.
SET B system as a condition :
o of driving history.
* Male Alcohol-traffic 3. [Increase responsible
e 20-24 years of age safety reeducation. driving.
Conditional insurance|4. Deter dangerous
¢ One or more HMV in premium increases. driving.
last three year; Restricted license 5. Deter nighttime
’ and vehicle . driving.
identifier--luminous
sticker (restrict
nighttime driving).
Installation of 1. Deter driving after
1sET ¢ alcohol-interlock drinking. '
system as a condition
o Male of divorce. ~
Individual or group |2a. Facilitate a
e Divorced within last therapy as a condi- responsible stress
year tion of divorce or reaction to divorce
' driver licensing. situation.
® Spouse awarded b. Deter driving after

drinking.
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Table 10 (Cont.)

Selection Criteria

Potential Pre-Crash
Countermeasure

Objective

Installation of 1. Deter driving after
alcohol interlock drinking.
SET D device as a condition

of driver license.

e Male Mandatory periodic 2. Prevent licensing of
re-licensing examina- incompetent drivers.

® 65 years of age or tion (written and

older road).
. Restricted license 3. Decrease high

. 3;;vgsw2:kleast one and vehicle information load
identifier (luminous driving.
sticker--contingent '
with times and
locations of dense
traffic).
Installation of 11. Deter driving after
alcohol interlock drinking.
system as a condition
of re-licensing.
Mandatory jail 2a. Deter driving after
sentence. drinking.

b. Create cris;s b il
situation which wi
SET E facilitate re-
® Male. education.

e One or more ASAP-
DWI violations in
last year

Alcohol-traffic
safety re-education.

Individual or group
therapy with follow-
up.

In-patient treatment
with follow-up.

Install speed
limiting device.

6a.

Increase responsible
driving.

Increase responsible
drinking thus
driving. '

Deter drinking thus
driving after
drinking.

Deter dangerous
driving.

. Decrease crash

severity.
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DATA COLLECTION SITE SUPPORT LETTERS
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Department of Public Sofety |

DIVISION OF HIGHWAY SAFETY
“Public Safety Building

Pierre, South Dakota 57501

(605) 224-3546

November 22, 1974

Roger E. Hagen, Ph.D.

Senfior Scientist

ANACAPA SCIENCES, Incorporated
2034 De LaVina

Santa Barbara, California 93102

Dear Dr. Hagen:

We would like to take this means to confirm the support by the South Dakota
Division of Highway Safety of your efforts involving the identification of
high-risk driver groups. We further support the development of crash related
predictive devices: for use in pre-crash countermeasure efforts.

The conduct of the final two phases of the project are, of course, as yet only
tentative, but if you should be offered the opportunity to conduct them, we

will be most happy to participate by serving as a rural driver data collection
site. We have found both the general plans for Phase II and III as well as the -
specific sections relating to South Dakota to be acceptable. The costs
assocfated with data collection have been discussed and properly outlined.

The use of predictive techniques in driver improvement and other pre-crash
countermeasure efforts have not previously been fully utilized in our state.
"Because our Division encompasses all of Drivers License, Accident Records,
Safety Inspection, Federal 402 Safety Programs, Public Information & Education,
and the SD:ASAP, we feel we are uniquely qualified to participate in an early
identification of high-risk driver groups. As the Division of Highway Patrol
is a Sister organization, we feel strongly that follow-up can be provided after
the identification and if needed, pre-crash countermeasure efforts can be
implemented.

We are looking forward to the opportun1ty of working - w1th you and Anacapa
Sciences, Incorporated, in the near future.

Yours very truly,

DIVISION OF HIGHWAY SAFETY

L 9. M. Eckman
: "~ Director

JME s kr
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DANIEL J. EVANS, GOVERNOR JACK G. NELSON. DIRECTOR

@EPARTMENT OF MOTOR VEHICLES

OLYMPIA, WASHINGTON 98501

December 20, 1974

Dr. Roger E. Hagen

ANACAPA Sciences, Incorporated
Post Office Drawer Q

Santa Barbara, California 93102

Dear Dr. Hagen ‘

We have reviewed the Proposed Phase II workplan as set forth
in your Technical Report 249: "Analysis of High-Risk Driver
Groups for Alcohol Countermeasures,” and find that the program
objectives are consistent and compatible with our efforts and
~desires to develop more effective countermeasures for control-
ling the problem drinking driver.

The data elements you have identified for incorporation into
a predictive model appear appropriate and reasonable. As you
know, some of the personal information items you are seeking
are relatively "sensitive'" and will require extreme tact and
skill to elicit from the target populations. I am certain,
however, that successful techniques can be developed and ap-
plied to establish the required data bnse.

The driving history data you are requestxng is available and
should require only some re-programming and computer Tun-time

to generate in nearly directly spplicable format. The Depart-
ment's driving records are, however, ''secured" to protect the .
individual rights of each operator and as such could not be
released in any identifiable format td unauthorized groups,
organizations, agencies or individuals. I am confident, however,
that successful negotiations could be undertaken which would
produce the data base you are seekxng for the next phase of
your program. . :

Best wishes on your very worthwhile attack on a problem which

has long eluded us and be assured that the Research and Technology
Division.will provide whatever support it cam in order to
maximize your probability of success.

Yours in traffic safety

O i Lo

-C.-L. Klingberg, Ph.D.
. Research Supervisor
) ' Research § Technology Division
CLK:sb, (206) 753-2313
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APPENDIX B

DESCRIPTION OF DATA COLLECTION SITES
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A brief description of each data collection site, a summary of
their traffic crash statistics,as well as documents currently used in
their driver licensing and driver history information systems are de-
scribed or displayed in this Appendix.

KING COUNTY, WASHINGTON

King'County, 1ocated in the northwestern part of the State, in-
cludes thé'city of Seattle, the State's major metropolitan area. One-
third of the State's population, over 1-1/2 million people are concentrated
in this geographic location. As an indicator of the size of the driving
population, the King County vehicle registration is steadily increasing
with a total of about 785,000 vehicles being registered in 1972.

The nature of the traffic safety problem within King County'may be
- generalized from the Seattle traffic crash data reported in Table B-1 for
the years -of 1972 and 1973. ’ '

TABLE B-1
Seattle Traffic Accident Summary
[Traffic Accidents Reported* 20,148 19,832
Traffic Fatalities 63 53
Fatal Accidents 52 47
Traffic Injuries | 9,689 9,623
fnjury Accidents 6,664 6,631

*Reported accidents which resulted in $100 or more
- property damage to one vehicle, or in injury or
’ death. ) N

The final consideration in the selection of King County as the urban
data collection site is that it was the location of a concentrated ASAP
effort. '
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SOUTH DAKOTA

The entire State of South Dakota, the rural data collection site,
embraces a total population of approximately 685,000 people. Of this
group, 417,000 are licensed drivers with approximately 466,000 vehicles
being registered in the State.

Although sparsely populated, the traffic safety problem within the
State, as in most rural states, is magnified by great geographic distances
involving a large number of miles of roadway.

A final aspect involved in the selection of South Dakota as the rural
data collection site is that it is one of four state-wide ASAP efforts.
Since one of the high-risk driver groups was to involve ASAP-DWI's, the
selection of a rural data collection site was limited. A summary of the
two-year crash statistics for South Dakota is shown in Table B-2.

TABLE B-2
South Dakota Traffic Accident Summary

1973 1972
Traffic Accidents Reported* 14,985 17,883
Traffic Fatalities 286 294
Fatal Accidents 228 - 235
Traffic Injuries : : 6,774 6,718
Injury Accidents 4,321 4,267

*Réported accidents which resulted in $100 or more
property damage to one vehicle, or in injury or
death--$250 after 7-1-73.

EXISTENT RECORD SYSTEMS

Drivers license applications, driver history printouts, and accident
investigatién reports are included in this section. A review of these
documents will provide an insight into the structure of the existent in-
formation systems in both the States of Washington and South Dakota. Fur-
ther, the typeé of data elements currently available can be assessedt
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Orig. Lic. [J Exam. Fee NO. cviooveviieeeeieeeiie Exam. Fee Date
Inst. Per. O

Washington State Driver’s Application

Agri. Per.  [] . . :
N I Lttt et i e e e e e et et b e e e e s e aeaear e e e e nan et aba e e e aaaeete e e b baeaeaeeree et s anenes et e a et et e
(Last) irst) 1M||l||h)
Addeess - Oty ar Past Oificed . - 7vp Code [Co Codv
Expiration Dat . Sex Birthdate Weight Height Eyes
Mo. Day Yr. R Mo. Day Yr. . Ft. — In. ,

History . -

Birthplace ................. Ceeereeeree e Dr. Training: ] No [0 Yes (type)....oooiiciivieiieneenen,

Prev. Dr. Lic. [} No [ Yes—Name ............ e e WHhere....ocooveeveeeniarenen.

Convicted/Forfeited bail: [J DWI (J Neg. Hom. with Véh {1 Hit & Run 1 Reckless Dr.

Suspension: [[] No [J Yes—Date Reason:

Judge .o Court ..o City
Physical Condition {1 Epilepsy [] Paralysis [T} Heart trouble [T} Fainting spells ] Dizzy spells [} Insanity
] Diabetes (] Narcotic drugs [0 Other et e
Med. Cert. Issued ..o, Med. Cert‘ Req. -Yr
Screening Toests - ACUTTY BOTH RIGHT LEFT FUSION | COLOR [ HEARING
X:)sllg;‘ Without Lenses 20/ 20/ 20/ Satistactory
Hearing With correction 20/ 20/ 20/ Unsatisfactory
Restrictions [ None [ Corr. Lenses [J Medical [ F.R. (type) ...cccooomrirerrrnceens
[ Area/Equip. ......... e eeeesereresteeartteiittetne et e eeaate e s tebeeatrteatses e RN ob et eetae e vaas e saeteoateaernntaeerntaesnrasanans
[ Must be accompanied by licensed driver [7] Endorse....ccooiiivcniinicenineincinee
Other '
Examinations | “1st TEST 2nd TEST 3td TEST
Knowledge
Driving

1 do hereby certify under the penalty of perjury that the information on this application, including name and birthdate
is true and correct. Further, that 1 have no other valid driver’s license or Washington identification card, and/for
instruction permit, in my possession. .

signed

MINOR’S SIGNATURE

I hereby certify that [ am the - of this applicant who is applying for an instruction
(Parent, Guardian, Employer) .

permit/driver license and 1 certify that his/her birthdate as given on this application is correct. My signature attests to

the fact that I grant permission for the Department of Motor Vehicles to consider his/her application.

SIENEA oeiitiiiiiiiir e e e aa e e e e e e
Witnessed by examiner: )
. . Date of ISSUE .oviiiiviiii e el L
Validation NO.. o b e e
DLE-76 (R/9/74) S. F. 4948 . : ¢
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STATE OF WASHINGTON GFFICTAL USE ONLY

MOTOR VEHICLE COLLISION REPORY . NO.
ATE OF COLLISION DAY OF COLLIBION TIRE GF COLURGN COUNTY NO. JCITY NO. PR
< mo DAY YEAR |sum R R [ saT HOUR _ MINUTES [1am naan
1 . M URAL
COUNTY CITY. TOAN 1 usIndl MAILES @ @ CITY, TOWN ADM.CLS | PRLFIX | kOUTE OR STRER T COOE |SEC TION|
cire cimie
inotcatt
‘h_q o
EET, ROAD OR RIGHWAY NTE] NG W TH: STREEY OR ROAD PREFIX|EQ MILEPOST

NON INTERSECTION-LOCATION OF COLLISION RAMP GIAGRAM DATA

BETWEEN . STREET ANC e STREET

17 w0t N ® PRETS INEA NS AT ATy SR Vothe IVFRE LB THOER. SAIDOE wrea] NN 1 X.AD R e oy oo a1

ar

INTEASECTION: FEET| @ @ OF .

coLLieon wvOLVED [ vemctevasicie Totnen iwarva) SPEC. COCE USE

YOTAL NO. 7 O vewicrs-omsect "

or vewicLes _ . Qraraun .

OBJECT STRUCK  (NAME OF GBJECT STRUCK] NANE AND ADDRESS TOCATION N © TETWAATED COSY
N ROADWAY = :‘nﬂ TO REPAIA ORMCT

[1 £ tooe | @

17 MONE TwAN V|
caRs were
IVOLVED In twis
couLison on
“OPE THAN TWO A
runsons wene

DRIVERS LAST NAME 3T MAME MIDDLE

ROUTE NO. AND BOX NO.

IsuRED U3t A

SEPARATE CITY . STATE ZI¥ CODE DRIVERS OCCUPATION

couL.sion mrroar
rol

SO B N —
DRIVERS LICENSE NUMBER BTATE[SEX | DATEOFBIATH [ AGE
MO | DAY [vEAR Ml | Mo { DAy [YEAR
. | -
7T [BODY STYLE A VEWICLE YA. [MAKE  (CHEV-DOUGEI [MODEL INOVA-DART) [@OOY STYLE 170AF
LICENSE PLATE NO. STATE TRAILER PLATE NO. STATE

T TTTTITYTTY
VEMICLE IDENTIFICATION NO, (1908 MODELS @ MEWER) | COOMETERIMILEAGE)

REGISTERED OWNER (LASTFIRST MIDOLE MAME) DRIVERS LICENSE NO. .
GWWERS F.0DRESS {STREET, CITY AND STATE] DATE OF BIRTH | OVNEAS ADDRESS (STREET, CITY AND STATE) DATE OF BIRTH
MO | DAY [VEAR MO | DAY [YEAR
PARTS OF VEHICLE DAMAGED :'.’::L'“"ﬁ.:."“ PARTS OF VENICLE DAMAGED - :’:::":r' -
. $
LIABILITY INSURANCE INFORMATION-VEHICLE NO. 1—- S0 IHERE S LTQUOBILE LIABIL LIV INSUBANCE ) o can [JYES [INoO
NAMSE AND ADDRESS OF LIABILITY INSURANCE POLICY HOLOER NAME OF LIABILITY INSURANCE COMPANY
NAME ADDRESS CcITY STATE P
[ESS OF LIABILITY INSURANCE AGENT City STATE 2P LIABILITY POLICY NUMBER
TOTAL NAME
- —— s Ut SR
’F); ADDRESS :tx
ORESS ) |LADORESS L e X
TRTiRE AND
aog U, — 0o
STATUS OF INAURED MARK FIRST OWE THAT APPLIES TATUS OF INJURED
£ VEETE Disasung | momisasLe | POSSIGLE oarvn rossiaLE
oceo] | e | CEERLL L B o AR,
N amam U Smelam 156 SomRta
N l O reorstaian
e | O 5[] s(J 7 O oTHE ¢ VAL TE 1
SHOW NORTH BY ARROW IN CIRCLE
MDICATS O T35 DIAGRAM — T - R - N o T N -1
LB
1 TRACE THE OUTLINE THAT REFLECTS O i - N - — - - T .-
'OUH COLLISION SCENE. WRIG.aG IN
REET OR WIGHWAY WANES OR J E— — - - - . PR R —_
1 nunn ucn VEKICLE AND SKOW T ST - - — _— . —
DIRECTION GF 1RAVEL BY. ARROW. syadey on
=D CGl« L
— SR S, - — — —_— f e e ———d
b o - e mem el
&
N R T U e e e
4
H L~ - : ]
£ -
Q
g I [ e e e
z -
g L e e o [ ]
2
w e — - - —— - - - - ~———
u
STREET OR HIGHWAY £ —_ - . — . —_— - N A
5
VEHICLES POSITIONS BEFORE COLLISION NGT/ TLANES.VEWGLE v PARKED WAS INVESTIGATED BY
N ONE EMICLE OCCUPIED
VEHICLE HEADED ON STREET OR HIGHWAY NAME OR NO. 1 e 200, " 0" "oy VEVEs® 0 o [ otice

NO tvour) (i [f] [ﬁ a - i O o0 O 0 oy o [Jro mvesmioanod
Momem 3000 O 4 O 0 [ swenere

reoesTrian ] [ (O OJarone FROM . T0
STRIAN in} 2 3] CFOSING 4 [T MARKED UNMARKED

PEDE: WAS USING SIDEWALK [ warkway SHOULDER (D trosswax 5[] onosswark 6 Jommen

ROAD SURFACE WEATHER CIGHT CONDITIONS | TRAFFIC CONTHOL ICHECK ONE! | TYPE OF ROAD DRIVER/VEHICLE ACTIONS

ICHECK ONE) vemcLE VEHICLE | (CHECK ONE | VEMICLE ICHECK ONE OR MORE)

vewclE 1 {Jerear |1 []oavLiHt N1 rﬁz N1 MO 2 | ORMORE) | NO 1 NO 2
TS

i [ sienacs 1 [J one way 1 [J GOING STRAIGHT AHEAD

O+ Jory  j2[Jraimning |2 [Joawn 0g 00

Oz OQwer |3[Jsnowng|s [Jousk O 20¢0rson 0 2 O vwo way [3 2 (JoverTtaxing aND PaSSING|
3 [J vieco sion 3 [JREVERSBLE | [] 3 ] MAKING RIGHT TURN

[ 3 O snow |4 [Jros 4 [ OARKSTREET 8-0 O [Ir=vesey

O:Ore |sOemen, |« O oamearmeer | Qe Qroasmneneo | O Opggretige | O « Quanne vert roan

oruen speciFy i (O s Orrasrinc ameer | ['s []aLLey [ 5 [JMAKiNG u-TURN

Os O . s D smeEY LIGHTS Oe D RR SIGNAL Os O e war 0 s D stowine

REASON FOR NOY SEEING DANGER | 7 [ ) g;’z‘g(‘;v LEFT TURN LANES

(OBCURED Y(SION, GISTAACTIONS, £1C.1 O 7 [ ofFicer/FLaGmAN {0 7 (] sToPPED FOR TRAFFIC
Oe O Seehy [T 7 [JsEPaRATED | [] & [Jerorecoar sianawon stom sicn]
0z (Jowvioeo [J o [JstorreD in ROADWAY
(13 [unowioeo | [Jio [ svarmine s 1aaeric cane
WITNESS NAME ADDRESS SEX [ AGE | (M)1y [ SIATLASIASN, -
PARKED POSITION

1 {12 (] MERGING (ENTERING TRAFFIC)

.. R s [ eackmic
2

O [OQocoinc wroNG way
OTHER
3 O O&FEe

SIGNATURE OF PE COMPLETING REPORT ADDRESS

DATE OF REPORT
MO | DAy | YEAR

DISTRIBUTION SHEET NQ. ] WASHINGTON STATE PATROL - OLYMPIA. WASHINGTON SHEET NO. 3 1O LOCAL L AW ENFORCEMENT AGENCY WHERE
HEET NO. 2" TO DEPT, OF MOTOR VEHICLES - BIVISION OF FI 1 IERT SECTR:
OF COPIES s RESPONSIBILITY - CLYMPIA] WASHINGTON NANCIAL SHEET NO. 4 ;ssﬁ‘cgl’v URRE

SF 4859 {REV.8.71)




FOR DEPARTMENT USE ONLY

pL.oos| RECEIPT NUMBER

COMPLETE THE FOLLOWING: Drivers License No. .

STATE OF SOUTH DAKOTA
APPLICATION FOR DRIVERS LICENSE
PLEASE READ INSTRUCTIONS CAREFULLY

FORM MUST BE PRINTED IN INK

Social Security Number 55

NAME : DATEOFBWRTH________ .
31 LAST FIRST MIDDLE 59 (MONTH-DAY-YEAR)
ADDRESS :
108 STREET 136 aITY 1.‘_:2 STATE 154
PERSONAL DATA : . Date of Apphcatmn / /
159 SEX 160 EYES 163 WEIGHT 166 HEIGHT (FT.&IN} 169 COUNTY NO.
v CHECK CURRENT LICENSE STATUS
7
1.[_JVALID OUT OF STATE 5. _JRENEWING VALID S. DAK. LICENSE
2. ]LOST OR EXPIRED OUT OF STATE 6. _JREISSUE PREVIOUSLY REVOKED §. DAK. LICENSE (§25.00 fee)
3. INEVER HAD ANY STATE LICENSE 7. _JREQUEST EXAMINATION FROM THE DEPARTMENT
4.[]LOST, EXPIRED, OR CANCELLED S. D. LICENSE 8[| PREVIOUSLY REVOKED S. D. RESTRICTED PERMIT
CHECK ONE VEWICLE TYPE CHECK ONE LICENSE TYPE
178 179
1.[_JAUTOMOBILE AND MOTORCYCLE 4.[INSTRUCTION PERMIT
2. JAUTOMOBILE ONLY 5.[ _JRESTRICTED (6AM to 7PM) PERMIT
3. JMOTORCYCLE ONLY 6. _JTEMPORARY S. DAK. LICENSE(For use until return to state)
. 7. JREGULAR S. DAK. OPERATOR'S LICENSE (None of the above)
(ANSWER QUESTIONS 1 THRU 11)
EXAMINERS USE ONLY 1.IN WHAT CITY AND STATE WERE YOU BORN
VISUAL BOTH I RIGHT l LEFT 2.WHAT IS YOUR PRESENT OCCUPATION
ACUITY EYES EYE EYE 3.HAVE YOU HAD DRIVERS EDUCATION? YES NO IF YES, WHAT YEAR 19

20/ lao/ 120/

81

L WHAT
65
TYPE; CLASSROOM ONLY CLASSROOM SIMULATOR ANO BEHIND THE WHEEL [:E],

W/O CORR. LLENS ( ) WITH CORRA. LENS ( )
CONTACTS ( )

CLASSROOM AND BEHIND THE WHEEL . WHERE (IF IN STATE GIVE NAME OF TOWN, IF OUT
QF STATE GIVE STATES NAME) s

YES

GooD fair [_IF]
sopoor [P} none [N]

DEPTH
PERCEP.

NO 4 HAVE 'YOU EVER BEEN CONVICTED OF A MOTOR VEHICLE VIOLATION OR
2 MOTOR VEHICLE ORDINANCE VIOLATION WITHIN THIS STATE OR ANY STATE IN
THE PAST FOUR YEARS? IF YES, VIOLATION(S) WHEN AND LOCATION

72

COLOR. 9t NORMAL- COLOR BLlND-

YES DNO [_—_] §.HAVE YOU EVER BEEN A PATIENT IN OR COMMITTED TO A MENTAL HOSPITAL
73 73 OR INSTITUTION? IF YES, LIST NAME OF INSTITUTION, LOCATION, AND DATE DISCHARGED

[YES DNO [:] 6.HAVE YOU EVER BEEN AFFLICTED OR TREATED FOR ANY OF THE FOLLOWING?

Goon ] Fair ]
HEARING: . 00r [ oEAF [:]
STATEMENTS !SSUED oL 29

93

93
ves (1] No- ves (1] wo [N

74 (CHECK PROPER BOXESI,
. HEART CONDH’JON DE DIABETES EIE EPILEPSY

CONVULSIONS/FAINTING SPELLS/BLACKOUTS || FPHYSICAL IMPAIRMENT

AUTO: NOT 94
TEST SET USED [:] REQUIRED -

NUM. OF -WRITTEN
‘ DRIVING

QUESTIONS MISSED!
101 101

ALCOHOLISM/OTHER DRUGS

ves L_JNo [} 7.00 YOU WEAR GLASSES OR CONTACT LENSES? IF YES, GLASSES? [ |

contacts? ]

YES DNO [j 8.HAS YOUR NAME CHANGED IN THE LAST FOUR YEARS? FORMER NAME

MOTORCYCLE
TEST SET USED REQUIRED DE
105

NUM. OF WRITTEN [JEII]
DRIVING E]

YES NO 9. ARE YOU MARRIED? IF YES, SPOUSES FIRST NAME
ves [ Inol _J10.HAVE vOUu EVER HAD YOUR DRIVER'S LICENSE: Suspenoen( ]
aevokeol ] cancecenl ] oenieo[_] . vES, wHEN 19___ FOR HOW

QUESTIONS MISSED
106

PASSED: DE
FAILED:
EYE
WRITTEN TEST
DRIVE TEST
NON-COOPERATION
INCOMPLETE

106

—|zZ|o|E|m)

LONG WHERE CONVICTED__ REASON

YES [:]NO DH HAVE YOU EVER HAD A DRIVERS LICENSE? IF YES, WHAT FOREIGN COUNTRY
OR STATE
IS LICENSE VALIDDDH EXP)HEDD ARE YOU IN POSSESSION OF MORE THAN ONE
"VALID LICENSE YES NO

DE"”BA RTMENT USE

DI) DRIVER HISTORY CHECKED

[_T2] meoicAL HISTORY CHECKED

BOTH DRIVER & MED, HISTORY CHECKED
CANCEL APPLICATION

WAITING FURTHER INFORMATION
{TEST SCORES} .
NO DRIVER HISTORY TO CQNVERT

110

RESTRICTIONS: | |
- W/CORR. - HEAR-AID
I TC)conracts [N NG NIGHT DRIVE

NO DRV. HIGH & RF

:@L-OUT-M)R DENO DRV.SAT., SUN., HOL.

(EXAMINER’S USE) SPECIAL RESTRICTIONS: CODES ON REVERSE SIDE.

RARERRERRERREE

PH MILES

AUTO TEST QUESTIONS MISSED
MTCL TEST QUESTIONS MISSED

131 [_] $25.00 FEE

C 68



TURNS Good Zair Poor. || “ TRAFFICDRIVING - -Good Fair Poor || . SKILL TEST Good Fair Poor
“ Signa} L o - ? Starting {fram curbssignat) - o 3 8 ’_'Em-e'rgtEncy Stop o} 4 8
2 Speed__. . 0 3 Stop Sign or Light 0 FAILURE Backing o 4 8
a Lane . 0 3 “¥ _Paiming Steering Wheel . FAILURE Use of Brakes 0 4 8
- — Judgment of Distance 0 3 6 Parking on Hitl 1] 4 8
5 Slgn:______ _— g 3 & -= Judgment at Intersection 0 4 8 Parking Between Fiags 0 4 8
T Spee — — 3 b -Correct Lane 0 3 6 -Stop on Grade. 0 3 6

Lane o -3 6 Attention (signs-signats) 0 4 8 Start on Grade .0 4 8

Signal 6 a4 8 StallsMotor ____________ 0 . 4 8 Attitude o 0O O
%‘ - Speed 0 7 4 8 UseofClutch _________ - Q 2 4 G | Car C | O O O
€ Lane o 4 g Right of Way, Ped. 0  FAILURE eneral Gar Lontro :
- Attention to Driving 0 2 4
'.: Signal _— 0 4 8 Shifting Ability 0 2 4
3 Spegd_____ 0 4 8 Use of Horn 0 2 4 Examiner:

Lane_________ O A 8 Right of Way, Veh. o FAILURE

MOTORCYCLE DRIVING TEST
CYCLE CONTROLS AND SKILL MANEUVERS RIDING DEMONSTRATION
Gear Selector . . ... ... .. Sat.  N/Sat. Choke .. ..!......... Sat.  N/Sat. Observation of Traffic . ... . Sat.  N/Sat.
Clutch . ............. S, N/Sat. Starter .. ... ... ... .. Sat.  N/Sat. Use of Controls . . ... ... Sat.  N/Sat.
Front Brake ... ... .. ... Sat.  N/Sat. Off/On Stand ... . . ... ... Sat. N/Sa . . . Observance Signs/Signals. . . . Sat. N/Sat.
Rear Brake . ... ....... Sat. .N/Sat. Start Motor . . .. .. ... .. Sat.  N/Sat. Speed . ... ... Sat.  N/Sat.
Throttle . . ... ........ Sat.  N/Sat. Put in Motion . . . . ... ... Sat. N/Sat. Lane Position . . ... ... .. Sat.  N/Sat.
Spark . ... ... Sat.  N/Sat. Figure 8 . . ... ... ..... Sat.  N/Sat. Signalling . . .. ..... ... Sat.  N/Sat.
Light Switch . . ... ... .. Sat. N/Sat. Straight Line. . . . . ... ... Sat.  N/Sat. Stop Sign or Light . . ... .. Sat.  N/Sat.
Dimmer Switch . . .. ... .. Sat.  N/Sat. Turning Acc ... . ... ... Sat. N/Sat. Judgment of Distance . . . . . Sat.  N/Sat.
Ignition Switch . . .. ... .. -Sat.  N/Sat. Braking .. ... ........ Sat.  N/Sat. Judgment at Intersection . .. Sat. N/Sat.
Horn .. ............. Sat.  N/Sat. Stop ... ‘... Sat. N/Sat. Right-of-Way Observance . .. Sat. N/Sat.
Sat.=Satisfactnry N/Sat.=Not Satisfactory
_Commen’ :
| SUBMIT THIS APPLICATION WITH THE FULL KNOWLEDGE THAT ANY FALSE STATEMENT OR CONCEALMENT OF ANY
MATERIAL FACT SUBJECTS ANY LICENSE HEREUNDER TO IMMEDIATE CANCELLATION.
Application Must Be Signed In Presence Of Examiner.
Subscribed and sworn to before me this _day of _____ .19
SIGN FULL
NAME HERE
(First) iMiddle) {Last)
DRIVERS LICENSE EXAMINER
To Be Used Only If Applicant Is Under 18 Years Of Age
i do solemnly swear the above named applicent is my . child ______step-child ______ward and that the information given above on this

application is true and correct. This is my authorization to the Department of Motor Vehicles to issue the type license applied for on this application to the
minor named above.

Subscribed and sworn to before me this *_day of .19

DRIVER LICENSE EXAMINER

SIGNATURE OF PARENT OR GUARDIAN (Full Name}

SPECIAL RESTRICTION CODES

Q =NOT TO EXCEED __ __ MPH V =DRV W/IN ( ) CITY LMTS
R =DRV W/IN__ _ _ M) OF HOME ' W = RAISED SEAT

S =PWR STEER/STEER KNOB .. . X =HAND CNTRL VEH

T = AUTO TRAN Y =FOR WRK PURP.

U = AUTO TURN SIG z

* = SPCL EQPT VEH



¥
Officer's Investigation Summary of Motor Vehicle Accident
Leave Blank STATE OF SOUTH DAKOTA Leave Blank
B I Date of Day of Hour [JA.M. How many vehicles involved ____|
£ | Accident. 19 Week O pM.  If more than two vehicles use
[>] i additional report forms.
Place Where Investigation [J Yes Investigated by:
Accident Occurred: County At Scene O No OHP. OSO QgPD []BIA
If accident was _out_side city limits, indicate distance N 85 E W .
agd dlrectlo? (mdxca;e distance either in feet or 0 0 O Of O Mile Post
odometer mileage to the tenth of a mile) from near- s PR
5 est City, Highway Junction or Mile Post. 0 0O 0O O} O City Limits
= (2 State Highways) O 0O O O) O Highway Junction of
<
8 (Use This Additional Line, If N. y, To 1dentify Location of Aceident)
wd . : N
Road on which accident occurred System: [JU.8 or State {JCounty [JCity St. [JTwp. J Other
At its intersection with If urben
{City or Town)
N8 EW.
If not at intersection feet 0 O 0O O of
(Show Nearest Intersecting Street)
I
Q
=
B 3
(=] Name of Object Struck (List Even If Not Damaged) Location of Object (on or off highway) Damage
Name of Driver Sex Name of Priver Sex
- ~ )
o' Address d Address
Z z
& [License No. State l Date of Birth o | Licenss No. State I Date of Birth
= M
E Type of License License Restrictions [J None E Type of Liecsnse l License Restrictions 00 None
=) =]
In Armed Ejected : In Armed 3 Ejected:
Forces: (O Yes [ No] CODES | Tnjury ey [ Yes (1 Ne| |Forces: [ Yes [ No JCODES] Injury l ety ||3 Yes [J No
| Model Make ] Body Style or Type I MVIYL Wo. | Made] Make ] Body Stybe or Type M.V.S.1. No.
. Yr, , | Yr.
g License Plate No. State Year Qdemaeter g License Plate No. . State Year Odometer
E Vehicle Identification No. (VIN) Trailer Plate No.| State E Vehicle Identitication No. (VIN) TPrailer Plate No.| State
Q o
E Name of Registered Owner E Nawme of Resristered Owner
= m
> Address of Owner .> Address of Owner
No. . No.
of of
0cc’s!  Veh, Drivable Veh. Removed Oce’sl v, Drivable Veh. Removed
O Yes [ No To: Yes [] Mo To:
vt | Occup’t of | (Specify Other) [ Seat Injury Safety Ejected : Occup’t of | (Speeify Other)| Seat Injury Safety Ejected:
‘; Veh. Pos: Class: Belt: [J Yes [J No| Veh. Pos: Class: Belt: O Yes [J No
Name Sex { Name Sex
0 Address Age | Address ~ Age
z
Q [ Oceup’t of | (Specify Other) | Seat Injury Safety Ejected: Occup't of | (Specity Other)|Seat Injury Safety Ejected:
g Veh. Pos: Class: Belt: O Yes [] No |Veh. Pos: Clasa: Belt: [ Yes (J No
K |Name Sex | Name Sex
-9
a Address Age | Address Age
<
1> [Occup’t of | (Specify Other) [Seat Injury Safety Ejected: Occup’t of | (Specify Other)[Seat Injury Safety Ejected:
n | Veh, Pos: Class: Belt: O Yes [1 No _Veh. Pos: Class: Belt: O Yes [J No
E Name Sex |Name Sex
Address Age | Address Age
VEHI.CLE NO. ONE ESTIMATED AMOUNT VEHI'CITEdNO. TWO ESTIMATED AMOUNT
Sg circle damaged parts OF DAMAGE $ circle damaged parts OF DAMAGE §
55 [] — RED TAG NO U -—> RED TAG NO
[=]
> Other Damage to Vehicle Other Damage to Vehicle
SEAT LOCAﬁON INJURY CLAEF CATION SAFETY BELT
X—Unknown K—Dead before report made. A—Used
0 R A—Visable signs of injury, as bleeding wound or dis- B—Not Used
R RC SV—Special Vehicle torted_ rpeml:;el:s: or had to .be carried _lrom scene. C—Not Installed
a T RD—Rear Deck B—Other vll_slblg m:utry. as bruises, abrasions, swell- D— Failure
3! — A mg, limping, etc.
8 Si:we:n. C—No v'i-iblepin;zry but complaint of pain or mo- X—Use Unknown
USE SHADED AREA FOR 9 PASS. STATION WGN. mentary unconsciousness,

. c70



e

[ INDICATE EACH ITEM THAT APPLIES TO THIS ACCIDENT ]
123 Sp DRIV]fSR ACTIOI; VEHICLE CONDITION ROADWAY ENVIRONMENTAL CONDITION
O O O Speed too fast for conditions
0 ' Did not grant right of way é éf T Faulty brakes” 0 Soft Thaigereets O ber®| O Crener
0 O O Followed too close 0O Hmproper lights [J Holes, rut, bumps O Wet ] Rain
D: ad gls{egzrd; toplorrzl:églsxgn (] ective steering O ObJecis on road O Snow | Snow
o |50 O Failed to signa lp y [m| sfective tires O Loose surface material | Ice 0 Fog
Z | B B Tupraper tucning 8 5 B oher: O Other —____— |(j Other |(J Ice
Elaao %mproper pasimg‘ 0O O O No valid sticker O No road defects
=} 1 O O Imprope- parking i
% |0 0 Luprope tart from packed position | L1HT conDITIoN | g Gmser | o o Jpigs Conteol
8 o0Qon wrongpmé’e of roaug [ Daylight O Straight road 0 Yxeﬁi sign
0 0 O Arrested for E Darmess g Tover B AR e o
SRERS {0 On grade (J Other
1 2 3 D%IIHVER CONDITION MOTORCYCLE SAFETY EQUIP O Hill crest 0 No traffic control
ogg . Ef
0O O O Drinking—Ability impared 7 Helmet used Traffic Flow Traffic Lanes
0 O {3 Drinking—Ability unkmown C Helmet & eye protection.used | Temp. change in [J Temp. reduction in No. lanes
O 0 O Physical impairment {J Helmet not used traffic direction (J Temp reduction in lane widt|
0 O O Very tired O Unknown O Yes [J No [J None

ENFORCEMENT ACTION (Citations, Arrests, Violations, ete.)

ALCOHOL TEST:
[J Driver No. 1 O Requested for:

3 Driver No. 2 0O Administered to:

[ Pedestr. No. 3 No Test

Police |Date

Notified

Time O AM.

0 PM.

Time off

Photos Taken

icer arrived [J A.M.
O Yes O No

0O P.M.

ATION

Reporting Officer

IBadge No Department

F)ate

{DENTIFI=

Approved by

Date Approved

O#1 [O#2

Report forms given

Agencies Notified

0 #3

Accident Description

NARRATIVE

Indicate Primary Causes of Accident

DIAGRAM

ACCIDENT DIAGRAM

Instruction for use of diagram
1. Draw solid lines to indicate high-
way layout at scene of accident.
2. Number each vehicle and show
direction of travel by arrow

>

—| |«

Pedestrian Actions:

Crossing at Intersection
Crossing—Not st Intersection
Walking in Roadway with Traffic
Waslking in Roadway Against Traffic
Standing
Playing
‘Working
Getting on/off Vehigle
Not in Roadway

a
m)
[m}
[m|
D }

O in Roadway
0

a

[n]

]

(Specify Other)

INDICATE NORTH BY ARROW

ACTIONS

-Vehicle Actions:

°
3

iV

Going Straight Ahead
Turning Left
Slowing/Stopping

in Roadway .
Overtaking

Enteéring/Leaving
Parked Position

Parked
(8pecity Other)

U-Turn
Turning
Right

1 2
oa
oo

0O (] Passing
O 0O Backing

00 0o gono-~
00 OO0 oogs

VEH. #1 GOING N O
VEH. #2 GOING N (O
VEH. #3 GOING N O

w O
WO
WD

EQO
EQO
EQ

50
s
50O




oo | |||

\

OPFICER'S INVESTIGATION SUMMARY OF MOTOR VEHICLE ACCIDENT

I-COOR i l_._i

LOCATION

wif TIPE ACCD.
3 -
8| rree coww. STATE OF SOUTH DAKOTA 1-000R
& DEPARTIOFT OF PUBLIC SAPETY
1 1oearion —
DATE OF
wil accromer ROUR O an
= DAY OF FOM KANY VERICLES DNVOLVED
L -
D P IP WORE THAN TWO VEKIGLES USK
9 = AUDITIONAL REFORT FORNS.
PLACE WHERE vEsTIGATION () TIS INVESTIGATED BY:
ACOIDENT COUNTY,

CITY, RIGHWAY JURCTION or MILR POST.
( 2 State Highwaye)

L B E v

AT SCEME [awsy ] O ow (D 0 CD D 1A

If accident was outside city limits, indicate distance
and direction (indicate distance either in feet or
odometer mileage to the tenth of a mils) from nesrest

R o ¥ oo ¥ o Y )
Y won ¥ o f e Y
OO

(D »ats posT
bbb —— 7 DISFL. (Office Use)
() cry unars

(D RIGAWAY JUNCTION OF

ROAD (M WAICH ACCIDENT

(Uwo This Additional Line, II Wecessary, To ldentify Location of Accident)
STSTRX: () U.8. OR STATE () counry () ¢ITY st. () ™. () OTHER

AT IS WITH,

IF URBAX

IF NOT AT INTERSECTIOR

TCiky or Tomn)
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APPENDIX C

TELEPHONE INTERVIEW FORMAT - DATA COLLECTION FORM

c/4



'Major factors associated with the design of the telephone
interview questionnaire format were: minimal number of

questions, minimal level of threat associated with each
question, and a natural question flow.

To facilitate the coding of data, each response blank is
~cross-indexed with its respective variable number. Also,
card format 1nstructions,necessary_fdr the keypunching of

data are Tisted on thé.leftéhand margin. The Alpha code
indicates which card of the three card récord is involved,
while the numeric code locates the column(s) on that card.
The initial question concerning date of birth is included
as a check to verify the identity of the party to be’
interviewed. o
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(ABC1)

" High-Risk Group

C76

(ABC2) . Data Collection Site
1. South Dakota
2. King County, Washington
(ABC3-12) Drivers License Number
Date of Birth
(A12-14) (1) Age (nearest whole year)
(A15-34) » / / / Name
(Last) (First) (MI)
(A35-59) | Address
(A60-74) - City
Telephone Number -
ACCIDENT CROSS INDEX DATA
1 4 7
2 5 8
3 6 9



TELEPHONE INTERVIEW

(B13-16)

(B17-20)

(821;23)

(B24-25)

(B26-27) .

ll

2 2,

(3 3,
@

(5) 4,

(6) 5,

WHAT IS YOUR DATE OF BIRTH?

{ Check against driving history data.
“If there is a mismatch, discontinue
interview.

HOW MANY MILES WOULD YOU ESTIMATE
YOU HAVE DRIVEN IN THE LAST 12
MONTHS?  (HUNDREDS)

| WHAT HOULD YOU ESTIMATE YOUR AHNUAL

MILEAGE WAS TWO YEARS AGO? (HUNDREDS)

Absolute amount of change (#2-#3)

WHAT PERCENTAGE OF YOUR DRIVING TIME
WOULD YOU ESTIMATE OCCURS IN DAYTIME
HOURS, SAY FROM 6 AM, TO 8 P.M,?

HOW MANY TIMES PER MONTH WOULD YOU
ESTIMATE YOU ARE DRIVING AT 12
0’CLOCK AT NIGHT?
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(B28-29)

(B30-32)

(B33)

(B34-35)

(B36-37)

(B38)

(1) .
8) 7,
(9) \8.

-.(11)‘ 10,
(12) ll

WHAT PERCENTAGE OF YOUR DRIVING
TIME WOULD YOU ESTIMATE OCCURS

* DURING NIGHTTIME HOURS, SAY FROM

8 PM, TO 4 AM?

ON THE AVERAGE, HOW MANY MILES DO
YOU DRIVE EACH WORK DAY?

DO YOU EVER DRINK ALCOHOLIC BEVERAGES?

If no--go to #15.

HOW MANY DAYS PER MONTH DO YOU HAVE

A DRINK?

WHAT PERCENTAGE OF TIME DO YOUR
DRINKING AT HOME?

WHAT TYPE OF DRINK DO YOU NORMALLY
HAVE?

1 - Beer/wine
2 -'Mixed drink
3 - Cocktail/straight liquor
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(339;46)‘3“"'

(B41-42)

(B43-44)

(B45-48)

(B49)
(B50)
(B51)
(B52)
- (B53)
(B54)

D

.U(16)

a7,

(18)

_(19)

(20)

o _(2])

(22)

_ (14) 13, .
© . YOU NORMALLY HAVE PER SITTING WHEN

(13) 12, WHAT PERCENTAGE OF TIME DO YOU
D0 YOUR DRINKING IN PUBLIC PLACES?

ON. THE AVERAGE, HOW MANY DRINKS DO

~ ~SPECIAL EVENTS OR OCCASIONS ARE

14,

15,

NOT INVOLVED?

WHAT WOULD YOU ESTIMATE IS THE MOST
NUMBER OF DRINKS YOU HAVE HAD UNDER
THESE CONDITIONS?

N, Drinking Index (#10 X #14 X #12)

WHAT IS YOUR CURRENT OCCUPATION?

.. PROFESSIONAL 0 -No

MANAGER" 1 - Yes
CLERICAL/SALES

CRAFTSMEN

OPERATIVES

LABORER/UNSKILLED
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(B55)
(B56)
(B57)
(B58)
(B59)

(B60)

(B61-62)

(B-63)
(B-64)
(B-65)
(B-66)
(B-67)

(23)',

(24)

_(28)

(29)

(30) .

(31)

(32)

_(33)

(38)

16.

\

. (26) ’
_(27)

17.

18,

19,

WHAT IS YOUR CURRENT OCCUPATIONAL
STATUS? |

FULL-TIME

PART-TIME

'STUDENT

RETIRED
UNEMPLOYED

WHAT IS YOUR CURRENT ANNUAL INCOME?

"1 -0 to $3,000 |
2 - $3,000 to $6,000
3 - $6,000 to $9,000
4 - $9,000 to $12,000
5 - $12,000 to $15,000
6 - $15,000 to $18,000
7 - $]8,000 to $21,000-. -, .
8 - $21,000 to $24,000
9 - $24,000 or more

HOW MANY YEARS OF FORMAL EDUCATION

~ HAVE YOU COMPLETED7 '

WHAT IS YOUR.CURRENT MARITAL STATUS?

'MARRIED | o 0 - No

SINGLE (NEVER MARRIED) 1 - Yes
DIVORCED/SEPARATED (OVER 1 YEAR)
WIDOWED

RECENTLY DIVORCED (1 YEAR OR LESS)
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(B68-69)

(B70-71) ;

(B72-73)

(B74)

(B75-78)

(36)

- (37

-(38)

(39)

- 20,

o

22,

23,
~ ORDER AT SUCH EVENTS?

If non-drinker go to #26.

HOW MANY TIMES PER MONTH WOULD YOU

ESTIMATE THAT YOU ATTEND SPECIAL
OCCASIONS OUTSIDE OF YOUR HOME THAT
INVOLVE DRINKING?

ON THE AVERAGE, HOW MANY DRINKS WOULD
YOU ESTIMATE YOU NORMALLY HAVE AT
SUCH EVENTS? . .

WHAT WOULD YOU ESTIMATE IS THE LARGEST
NUMBER OF DRINKS YOU HAVE HAD AT
SUCH AN EVENT?

WHAT TYPE OF DRINK DO YOU TYPICALLY

1 - Beer/wine
2 - Mixed drink
3 - Cocktail/straight Tiquor

S. Drinking Index (#35 X #37 X #38)
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(B79) (40) 24, DO YOU EVER DRIVE AFTER DRINKING?
0 - No
1 -~ Yes

If NO, go on to question 26.

(c13) (41) 25, HOW MANY TIMES PER MONTH WOULD YOU
- ESTIMATE YOU DRIVE AFTER DRINKING?

(C14-18) - ' ' :(42)

" N. D/D Index (#16 X #13 X #41)
(C19-23) (43) 5. p/b Index (#39 X #41)
(c24) . (44) 26, DO YOU SMOKE CIGARETTES?
0 - No
1 - Yes
If NO, discontinue interview.
(c25-27) (45) 27 ON THE AVERAGE, HOW MANY CIGARETTES
) | DO YOU SMOKE PER DAY?
(c28) - (46) 28, DO YOU SMOKE FILTER OR NON-FILTER
. o - CIGARETTES MOST OFTEN?
1 - Filter
2 - Non-filter
(€c29-31) (47) |  Hazard Index (#45 X #46)
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DRIVING HISTORY (3 YEARS)

(C32-33) ' (48)  Number of reported traffic convictions
(C34-35) . (49)  HMV

(C36-37) (50)  DWI

(C38-39) _(51)  Reckless Driving

(c40-41) '_,(52) Speeding

(C42-43) (53)  DUR/DUS

(C44-45) (54) Implied Consent

CRASH ‘HISTORY (3 YEARS)

(C46-47) | (55)  Number of fatal and personal injﬁry crashes’
(cag-49) " (56) Fatal

(C50-51) | ;.(57) Personal Injury

(C52-53) (58) Single Vehicle

(c54-55) - __ (50) Multiple Vehicle

(C56-57) (60) Nighttime (8 P.M. - 4 AM.)’

(c58-59) (61) Alcohol-Related

(C60-61) (62) At-Fault
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INTRODUCTION

This document represents both an end and a beginning. It is the
final report of the initial phase of the NHTSA contract entitled "Analysis
of High Risk Groups for Alcohol Countermeasures." However, unlike most
NHTSA research contract reports, the following pages present a research

plan much more than research results.

The above contract is organized into three phases. Phase I prepares
a research' plan for Phase II. Phase II will employ that research pian to
assemble aﬁd analyze: historical driving records and behavorial data on
specified driver types. The output of Phase II will be a risk prediction tech-
nique which will be employed during Phase III in a five-year longitudinal

study of specific drivers.

This report then is a plan for research. The first section summarizes
in a few pages the research strategy and its underlying rationale. The
second section covers tfle same ground in more detail. The third, fourth,
and fifth sections discuss the intended data sources, data collection pro-
cedures, and analytic treatments, res pectivély. A final section presents an
administrative plan for the Phase II effort complete with task breakdowns and
time phasings. An appendix contains the questionnaire to be used for much
of the data collection. Preliminary cost estimates for the second phase com-
prise a separate document -- “An‘ély'sis of High Risk Groups for Alcohol

. Countermeasures, Phase II Section of High Risk Drivers, Cost Estimates.”



1.0 Summary

Five types of drivers _nave been identified as having high accident .
probabilities relative,to,the ‘general driving,population.. The research plan
draws a sample of drivers of each 1dentified type as well as two accident
samples - one for personar injury accxdents and one for fatal accidents.
The analysis will contrast acczdent involved drivers with average drivers
of each high risk driver type. The study will yield several products USeful
for administrators concerned w1th traffic safety

(1) ‘,Prccedures for screening of drivers for membership
in broadly defined high risk groups

(2) Estimates of accident probabihtles for individuals in
' these ‘groups )

(3) Identification of variables and procedures for further
: .screening of each group to identify higher risk sub-
~ groups

(4) Estimation of the impact of those variables upon acci-. -
dent probabilities

- {5) Specification of the composition of each subgroup in . .- ..
_terms of variables available only to researchers .

(6)  Estimation of the impact of those research variables
upon the accident probabilities

(7) . Estimation of the fraction of accidents caused by each
group and subgronp

The analysis will be presented independently for four types of accidents:
fatal-single vehicle, fatal multi-vehicle, personal injury-single vehicle,

personal injury-multi-vehicle.

Key differences between the research plan and its predecessors are its
emphasis unon finding higher and lower risk members of driver types already

known tc be high risk, its allowance for different accident types to be associ-
\ .



ated with different driver attributes, and its realization that th’e importance

of one driver attribute may well depend upon the presence or absence of an-
other. |

The information provided by this analysis will be useful to the traffic
safety administrator who must make decisions such as:

[ are directed countermeasure programs likely to signi-
ficantly affect the number of serious accidents?

° are there significant variations in accident risk among
~ subgroups of a specific type of high risk driver?

° if so, is it cost-effective to undertake countermeasures
targeted towards those subgroups?



2.0 Research Strategy.

2.1 Motivation for the Study

NHTSA is currently considering the costs and beﬁéﬂ_té' of directing
specifically designed accident countermeasures toward selected groups of
high risk individuals. In order for such an approach to be successful in
practice, several key requirements have to be met: o

(1)  The characteristics of high risk individuals must be
known, S

(2)  Individuals with high risk characteristics must be
selectively addressable by countermeasure programs,
and ' -

(3 Individuals with high risk characteristics must be
. susceptable to modification of their accident risks
- through.application of some countermeasure.

These requirements are necessary but not sufficient for the directed approach
to be cost—effective. The deterxﬁi-nation of efficiency depends upon the costs
of the directed countermeasure programs, the accident probabilities of the
high risk individuals, ihe _fractioh of serious accidents involving those in- \
dividuals, and the responsiveness'of those individuals to the countermeasures ',,

The research pian present.ed in this document is a partial feasibliiy_
test of the first key requirement listed above. However, it is designed with
the entire NHTSA directed countermeasure effort in mind. As such, it iden-

tifies accident probabilities and the fraction of serious accidents involving

each identified type of driver.

Further, the plan takes into account other aspects of the directed
countermeasure approach, Certainly, any classification scheme will result

in false negatives and false positives. In the- Present context, a false-

positive (a driver who, although possessing the characteristics associated with

a high accident probability, is indeed not more dangerous than the average driver)



poses problems of equity and cost for the traffic safety administrator con-
sidering a directed countermeasure. If the countermeasure is onerous for
the driver subjected Vt-o it, the existence of a large number of false pOSitives
opens the administrator to crit'iciém on grounds of unjust discrimination.
Further, ff the countermeasure is costly to administer to each (individual
subject, a large rate of false positives would inflate costs without return.
Falge positives are not easy to detect in this context since it is difficult to
discriminate between the safe driver and the risky driver who happened to
be accident_ free within any selected sfudy period. This problein can never
be eliminated, but it can be less_ehed by searching for groups with very high
accident probabilities (the higher the average accident'probability, the
lower the chance of there being a significant number of safe drivers in the
group) and by seeking characteristics which reliably differentiate group

members in terms of accident risk.

The false negative (a driver who, although not possessing the.cAhar-
acteristics of the identified high risk driver, is at high risk of
accident involvement) poses a quite different problem for the traffic safety
administrator who is evaluating directed countermeasures . The existence
of a substantial number of false negatives can lead the administrator to
downgrade the potential impact of directed countermeasures because of a
low fraction of accidents involving the incomplete set _of high risk driver
types. Thé only way to reduce the possibility of false negatives is to
broaden the séarch for driver attributes which correlate with accidents. The
broadening does have a natural limit -- when the aftributes being added are
so difficult to measure or"employ that the knowledge of their predictive merit

would be of no value. In our opinion, that limit has not yet been reached.

Second, the issue of selective addressability of identified high risk

drivers by some countermeasure program also has impact upon the research
plan for Phase II. A high risk drive; may be selectively addressed in two

ways: indirectly ( a program direCted to the general driver which has particular



meaning oz;'a heightened impact to him) or dire{;tliz, (a program in which only
those drivers identified as high risk actually participé;te) . It is not within

the scope of the present feseafch to investigate the relative merits _of these
two approaches. NOneth_eIess, the research plan e;ttempts to separate those
driver attributes whlcﬁ could be used in a direct countermeasure program

(such as driving record) from tho_s.e which could only be used in an indirect
program (such as employment status). The plan concentrates, but not exclu-
sively, upon analysis of the feasibility .-ova explicit identification of individuals
with higher than average risk of accident involvement with alcohol in thevir_ o

systerris .



2.2 Ac'cidenf Research Methodology

The high risk driver phenomenon has been studied by numerous re-
searchers using a variety of approaches. The following paragraphs attempt
t6 summarize the meth_ods employed in previous research in order to provide
agsetting’flor a discussion of the research plan for Phase II. Four key dim-
ensions along which past research approaches have differed are: reference

setting, measure of accident risk, verification techniques, and study sites.

Most research directed -at the high risk driver involves the compari-
son of one group of drivers with another.', ;'Identiﬁcation of the groups being
compared and the objectives of the comparison is hereafter referred to as
the reference setting of the research. Generally, two of three groups Qf
drivers are included in the reference setting for a particular study. These
three recurring groups are: (1) drivérs drawn from the general driving popu-
lation, (2) drivers possessing some character'isticls or set of characteristics
which are hypothesized to be associated with high accident riék, and (3)
drivers who-have been recently inﬁrolvéd in a traffic accident. Figure 1 illus-

trates the reference setting concept.

Suspected
High Risk W
. Drivers
: Accident
Average : Involved
Drivers |<& y i
_ ' Drivers
FIGURE 1

Refefence Setting
High Risk.Driver Analyses
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Initial studies confrasted accident involved drivers with average drivers
seeking to find driyer characteristics associated with accidents (2, 30, 36).
Building off.the results of these analyses, researchers compared the driving
records of the average driver with those of -hypothe'si,zed high risk driver types
(6, 8, 23) .. ' Finallx}, researchers have tried to further confirm their
identification of high risk drivers by measuring the similarity of the hypothe-
sized risk group with accident involved drivers (25, 30). These three
research structures have constifuted the majority of work performed to the pre-
sent. However, a fourth type is indeed iworth mentioning at this time, and '
that is the non-comparison study which looks at one group and tries to deter- "
mine its internal make-up. Thie type of study has been performed for hypothe-
sized high risk groups such as DUIA (28, 46), drivers involved in fatal acci-
dents ( 41), and the population at risk (29).

Each reference setting h}as\ its use,and each has made contributions.
At the present etete—of;-art, we feel that the first two discussed refer-
ence settings have shewn that there are driver attributes associated with
accident involvement although no single attribute seems te lead t'o levels of
accident risk which are high in an absolute sense. Further progress in the
identification of the high risk driver (if indeed any is possible) is likely to
stem from comparison ef the hypothesized high risk driver types with acci-
dent involved _drivers. The objective of the comparison should be the inves-
tigation of the differences between these groups rather than their sirﬁilarity.
Any systematic differences uncovéred can then be used to refine definition
of high risk driver types and thereby increase the accident risk levels of the

identified dfivers .

Past r.eseafch has employed two basic types of measures of relative
accident risk er a certain driver type. Both seek to express the accident
likelihood of a driver of a certain type relative to the accident likelihood of
a reference (generally an average) .‘driver. The first measure is

straightforward: the fraction of drivers of the target type who have an accident



during a specified time period divided by the corr.es'ponding fraction computed -
for the reference drivers (for example, 38, 42). The second measure is less
direct in that it is calculated from a saniple of accident-ihvolved drivers and

a general driver sample: the fraction of accident-involved drivers who are of
the hypothésized high risk type divided by the cdrresponding fraction in the
general driver sample (for example, 29, 30, 43 ).

Each measure has its adve_mtages. The direct measure is intuitively
appealing. Because of the low absolute prabability of accidents (particularly
for serious accidents), the sample sizes required can become substantial.
The Bayesian or second measure overcomes the problems caused by accidents
being rare events. Where possiblé the use of both approaches in the same

. study seems advisable.

As a third dimension, past research can be differentiated according
to the techpiques used _for verification of hypotheses. In truth, little prior
research has involved hypothesis testing. Searching a body 6f data on a group
of drivers for accident correlated féctors and calculating & measure of risk .
classification accuracy is quite different from using that same "prediction
technique” on a new body of data (for a classic example, see 39 ). Clearly, ‘
each study cannot engage in the luxury of prospective longitudinal validation. ‘
However, various half-way measuréz are available such as limiting explora-
tory analyses"to predefinéd hypotheses, and split sample analyses (some-
times referred to as "cross-validation"). Accident research is in transitional
statds. It has moved from the largely descriptive phase to the stage of ekploratory
research in which the available data is searched for plausible hypotheses.
The experimental stage of the future will demonstrate increasing emphasis
on prior hypotheses and research désigns carefully constructed to confirm or
reject those hypotheses. In this transitional state, studies will often
neither be purely t:ests of prior hypothesés (because of inadequate knowledge)

nor purely exploratory (because much structure already exists).



_ . As a final differentiating. éharacteristic among studies, there is the
jurisdictional-geographical scope of the research. Stﬁdies range from state-
wide anaIyses (8) to investigations of drivers appearing before a particular
judge (37). | Becéuse of variation in record-keeping, enforcement practices,
judicial practices, and other more general sociological characteristics
which may relate to accident correlates (15, 47 ),the narrower the jurisdic-
tional-geographical focus, the more likely the research will be a fair test‘
of the existence of driver characteristics which correlate with accidents.

As the jurisd1c'tiona1—geographical scope of the study widens, fhe above men-
tioned vériat_ions have to be explic}itlry included in the analysis to protect ,
against distc}rtion. That distortion can lead to claims of statistical signifi-
cance for a rélationship which simply does not hold in a Vsubs‘tantial part of
the studied geography. On the other hand, the distortion can be such as to
preclude the finding of significant relationships which happen to hold only

in portions of the studied area.
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2.3 S_tudz Plan

The research plan presented in this section calls for the drawing of
a general driver sample, an accident-involved driver sample, and samples
of drivers from each of five rather broadly defined high risk driver groups.

The research will reveal:

®  the accident risk of the average driver in each pre-
identified high risk group

) the existence of aftributes which reliably differenti-
ate between higher and lower risk members of each
group

e  the effect of such attributes upon the accident risk of

group members

° the fraction of total accident-involved population con-
tributed by each group or subgroup

The targei group approach was selected in order to concentrate the
data gathering and analysis in the areas found fruitful in past research.
The specific groups selected previously have been found to have elevated
accident risk. Further, membefs ‘of each grbup can be identified economically \
by a traffic safety administrator. The groups are: drivers arrested for driving
under the influence of alcohol (DUjA) , drivers between the ages of 16 to 24,
drivers who have an alcohol related arrest or have been treated for alcohol
abuse, drivers who have a non—fraffic minor arrest record, and drivers who

are under higfi levels of stress.

The analytic plan will seek.to find the importance of various demo-
graphic, behagioral . attitudinal, and driving record Vdata in differentiating
higher and lower risk members of each group. The analysis of each group
will be carried out separately and iﬁteraction b.etweeln' driver attributes will
be explicitly t'réated within each group.’ Research is beginning to indi-

cate that the impact of a specific driver attribute upon accident risk depends
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?
upon thé prespnde or absence of other driver attributes. For example,
Pelz (25) hgs"found that the impact of alcohol usage among youth is

much stro,ngex_; in the presence of an anti-social attitude.

" Detailed discussion of the sampling plans for each group are pre-
sented in Section 4 and the analysis plans are presented in Section S. The
remainder of this section d@scusseé the rationale behind selectiqnbf each

of the 5 risk groups.

2.3.1 DUIA Risk Group

Individuals convicted for DUIA have been frequently studied by high-
way traffic. safety researchers and have been the object of considerable
countermeasure activity. The basis for this interest is a belief that drinking
drivers have elevated accident risks and that DUIA convictions represent the

most direct means .of intercepting the drinking driver,

The selection of this group for intensive study is based only partially
on empirical evidence pointing to elevated éccident risk. Many sources have
found the driver convicted of DUIA to have poor driving records (Perrine (28),
Waller (43), Pollock (30), Filkins (10)). However, tbe poorness of the acci-
defined to bé the accident probability of a group of drivers c;llvided by the
accident probability of the general driver, then the risk index for the driver
convicted of DUIA varies from 1.1 to 10 depending on the study and the acci-
dent categories included in the _caiculation of the index. Perrine (29) and
Waller (43) both reported all accidents for their drivers. Using the
Bayesian technique to evaluate risk indices, the Perrine study y_ields arisk

index of 1.1 and the Waller study, an approximate 2.0.

Using the direct approach, a Selzér (38) study vields risk indices of .
o -
3.0 for all accidents and 4.0 for accidents involving personal injury. Using

the direct appi‘oach, drivers convicted of DUIA for the first time have a risk
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index of 1.1 for all accidents in Pollock (30). . Using the Bayesian approach,
the risk index is approximately 10 for fatal accidents in the same study.* The
evidence opens the possibility that the person convicted for DUIA is a high

risk driver for the serious accident but not for the routine accident.

This_y group is worthy of particular attention even if, as a Whole, it
did not represent a high risk group. There may well exist driver attributes
which differentiate as to accident risk within this group and if so, the result-
ing high risk individuals would be at quite high risk of an alcohol involved
accident. Further, the attention received by this group demands that it be
analyzed, even if only as a reference group, in any investigation of the

driver at high risk of an alcohol related accident.

2.3.2 Youth Risk Group

Youthful drivers have been studied as high risk drivers by a large
number of researchers. That youth are overrepresented in the accident

involved driver population is given in highway safety research.

In his survey article in 1972, Goldstein (11) cites the stability of
the high accident rate for youth éged 15~ 24. He presents accident rates
leading to risk indices of approximately 1.6. That figure is immediately
applicable to Pennsylvania (27) in which the risk indices for 1971 were 1.53,
1.72, and 1.86 for all accidents, all injury accidents, and fatal accidents
respectively. Pelz (25, 26) studies young men in Michigan and estimates a
self-reported énnu_al accident rate‘ of 30 percent which corresponds to a risk
factor in exceés of 6.0. McGuire (21) found a correspondingly high risk
index for 17 - 20 yeaf olci airmen. The 1971 California longitudinal study of
youthful drivers (13) shows a lesser but still substantially elevated accident

rate leading to a risk factor of approximately 3.0.

* The fractmn of the fatality sample having a prior convictlon for DUIA
was reported as 10% in Pollock (30).
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Many researchers have mvestigated accident rates and driver attri~
butes within tb}.s group. There seems to be ev1dence of a peak in accident
probability as youth enter 1nto the transitionary period of late adolescence
and early adulthood'(13, 25,26). Alcohol is involved in a large fraction of
accidents in which yout‘hs were fatally injured.Goldstein cites a Minnesota
study in which 60% of fatally injured youthful drivers had measurable blood
alcehol. Perrine reports a similar figure in Vermont. Evidence indicates that
youths become impaired by alcohol at lower blood alcohel levels than adults
(48). Pelz speculates that alcohol related acciiients are more prevalent towards

the end of the youth period around age 22~23.

2.3.3 Alcohol Abuse Risk Group

Manf studies have been made of drivers who manifest abuse of alcohol
in the context of highway safety research. Elevated accident probability is
found in all such research. The research plan calls for collection into this .
category, those who ha've manifested alcohol abuse through a non-traffic
alcohol-related citatioﬁ, through an arrest for DUIA with a prior conviction
for DUIA, and through treatment for alcoholism at medical facilities within

the prime study area.

Alcoholics under treatment have had their prior driving records compared
to tl’iose of 'aVerage drivers by Selzer and Vinokur (40), Schmidt and Smart (33),
and Eelkema (8 ) The risk indices calculated from this data range are 1.2,
2.5, and 2.0, respectively. Belkema also looked at the risk index of post-

treatment alcoholics and found it to be 1.5.

Drivers with multiple convictions for DUIA have a risk index of about .

2.0 for all accidents according to data reported by Pollock (30).

Non-traffic alsohol felated' effenses are over-represented in thle: fatal
accident population investigated by Pollock. The risk index for this group
is in excess of45.0 based on the _reported data.* Selzer and Chapman ( 38 ) re-
port a risk index of 2.0 for those individuals arrested for drunk and disorderly

conduct who score as alcoholics on MAST tests.

* There is some question regerdmg this index because of partial mixing of
DUIA offenses with other alcohol related offenses but 5.0 should represent a
lower limit.
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2.3.4 Non-Traffic Arrest Risk Group

The individual with sociopathic attitudes has been looked at by traffic
safety researchers but primarily in secondary analyses of data collected for
other purposes. Where the factor has been studied, it has shown considerable

correlation with accident rates..

Pollock shows individuals with criminal arrests to be over-represented
in the fatal accident group leading to a risk index of 3.0. Pelz cites anti-
social attitude as being prevalent among the highest risk individuals in the
study. The-California longitudiﬁal study of youth found that the Jcitzenship
score of high school students was an important variable in the attempt to form
a predictive.model for accidentsAamong youth. Schuckit (34) believes that
many individuals classified as alcoholics are in fact sociopaths manifesting
their anti-social behavior through heavy alcohol use. Even if alcohol abuse
is stopped, other outlets will be .found. That belief may provide an important

step in the unraveling of the complex role of alcohol in traffic accidents.

2,3.5 Stress Risk Group

A broadening circle of reéearche;s feel that stress may play a key role
in accident Causation.. At the present, research is being carried out upon both
behavioral and physiolbgical responses to stress. Stress has been found to
be associated with medical illness (Rahe (31) ) and with on-the-

job.accidents (for example, Cobb and Rose ( 4 ), Margolis et al (18)).

In the traffic safety field, McMurray (22) and Hyman (14) have found
that one important life event - divorce - has an associated elevation of acci-
dent risk. McMurray found that people involved m divorce had risk indices
ranging from 1.1 to 2, 2‘5 during the year of the divorce. Only male plaintiffs
had accident rates close to the average driver during that period. The acci-
dent rates were highest in the three months immediately after the filing for

divorce and higher during the year of the divorce than during the surrouhding

[N
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seveh-yeér period. Hyman had analogous results. He showed in addition
that divorced individuals have higher probabilities of alcohol-involved traffic
accidents. Brenner énd Selzer ( 3 ), in reporting upon a contrast between
fatally injured drivers and a control group, found a risk.index of 3.0 for
drivers with recent history of personal conflicts, personal tragedy, employ-
ment difficulties, or financial problems. Selzer and Vinokur (39) showed

accident correlations with a modified version of the Social Readjustment Rating

Scale as developed by Holmes and Rahe (12).
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2.4 Summary of Research Design

The research design is targeted toward five types of high-risk
drivers. Samples of drivers who fit all five type definitions will be drawn
fx;om residents of Lehigh County, Pennsylvania. Samples of drivers recently
involved 1;1 four types of serious accidents will be drawn from Lehigh County
and selected cOntiguous'countiés. A final sample will be drawn from the
general driving population of the‘ county. Questionnaire and driving record
data will be gathered from drivefs in each of these seven samples. The
accident sample will be split into.five groups corresponding to the pre-
identified high-risk driver types.

Once the data has been gathered and arranged in this form, each
group will be analyzed separately tg calculate average risk indices for the
group and to isolate subgroups having significantly elevated accident ratés.
This analysis will be repeated for each accident type. The general structure

of the design is illustrated in Figure 2.

Due to NHTSA interest in the accident involvement of drivers con-

victed of DUIA, two supplemental studies will be executed. Philadelphia -

County is a large county with an Alcohol Safe Driver Program which is essen~ \

tially an ASAP. Lancaster County is a largely rural county in southeastern
Pennsylvania whose dominant culfure is formed by the strict Anabaptist
sects. The arrest and diSpdstion'of violators of statutes against driving un-
der the influence of alcohol varies markedly among the three sites of Allen-
towﬂ, Philadelphia, and Lancaster. The supplemental studies involve the
extraction of drivers arrested for DUIA in the two additional counties to-
gether with comparison groups of average and accident-involved drivers.

The contrast between the three DUIA analyses will provide material useful

for attempting to extend the Allentown.results into other cultural environments.

The chief differe'nces betweén thé proposed research and its prede-

cessors are:
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its separate treatment of four types of serious accidents
thereby allowing associated driver attributes to vary over
accident type

" its deliberate sampling bias toward high-risk drivers so
as to provide adequate numbers for in-depth analyses
of the effect of secondary d\river attributes

its intention to use analytic methods explicitly acknow-
ledging the possible importance of interaction effects
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2.5 Site Selection

The State of Pennsylvania. is an abpropriate site for the investigation
of driver attributes éssociated with alcohol-related accidents. Its Depart-
ment of v’I‘ransportation has an up-to~date system for storage and retrieval of
driver and accident records. Its»governor has formed a Council on Alcoholism
and Drug Abus.e which has been active in traffic safety throughout its brief ex-
istence. It,' 1‘s currently éssisting the three alcohol tra.ffic safety programs in
the state. | Additionally, it is actively attempting to acquaint its dr"iv'ers with

key facts relating to safe alcohol usage through a mass mailing program.

There is to be one central geographic site for the study — Allentown,

Pennsylvania. This manufacturi_ng city is a regional business center

of 110,000 people and is the county seat of Lehigh county, which has a popu-
lation of 255,000. Théré are approximately 81 ,.000 licensed drivers in the
county. There are forty fatal acc‘idénts and about 2,500 personal injury
accidents in the county each year. Arrests for driving under the influence

of alcohol numbered approximately 200 in the city proper and 300 in the entire
county in 1973. The city police maintain an excellent record-keeping system
in addition to a publicly available daily log of incidents. This site will

serve as the jurisdiction for the majority of the analysis. *

The counties of Lehigh, Northampton, Carbon, and Berks are a con-
tiguous set of counties with characteristics similar to those of Lehigh alone.
The contained cities of Bethlehem, Eéston, and Reading are all manufacturing
centers. There are 815,000 thousand people in the four-county area. Each
year there are roughly 150 fatal accidents and 7,500 personal injury accidents
in the area. This four-county area will be used as a sourée of the fatal acci-

dent driver-group.

Lancaster, Pennsylvania is a city of 57,000 people in a county of the

same name with a population of 320,000. There were approximately‘IOZ,OOO

* Research (16) indicates that cities of less than 250,000 people la'ck the

urban-suburban cultural splitting characteristic of larger cities. This eliminates
a possible source of bias in that only inner city police logs will be used for cer-
tain samples. .
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licensed drivers and approximately 300 arrests for driving under the influence
of alcohol in the county in 1973.' There are about 70 fatal accidents and
2,600 personal injury accidents in the county each year. Like ‘
Allentown, the police force of the city proper has one _of the best
récord keeping systems in the state. This site will be'used in parallel

with Allentown to assess the accident probability of drivers arrestea for

DUIA.

York County will be used along with Lancaster to provide fatal
accident-involved drivers who have prior DUIA convictions. There are
590,00_0 people and about 113 fatal accidents per year in the two counties.

The Anab‘aptist sects are an important cultural factor in each county.

Philadelphia, Pennsylvania has had an ASAP-like program since 1972.
This site will be used to provide anpther source of drivers with DUIA on their

records.
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3.0 Data Sources

3.1 Institutional Sources.

The Statement of Work for DOT Contract No. HS-4-00992 specific—
ally states that the selection of groups who represent high-risk 1nd1v1dué},s
shall be based on the feasibility A'as well as the legality of singling out in-
dividuals wlfhin these groups for the application of countermeasures prior to
any alcohol‘a'ccident involvement. With that in mind, the following data
sources were approached: not for all information contained within each agency,
but for _dnly‘that portion 'whilch can be lega_lly eXtracfced by a traffic safety

administrator.

3.1.1 Pennsylvania Department of Transportation

e Bureau of Traffic S_afety, Records Division

The Bureau of Traffic Safety is the repository for all records on
all licensed drivers in Pennsylvania. The record-keeping system of this
Bureau is both manual and computerized with the manual system structured
such that each individual has a fdlder containing hard copies of citations,
accident réports, ‘suspension/revocation noﬁces,‘ vehiéle registrations and
license. The computer files contain all of the above information and can be
accessed by:name, or partial name; license number; vehicle registration num-
ber, or partial number; driver age; or driver county of residence. Also

all violation data is based on convictions not arrests. -
Other data sources within the Bureau of Traffic Safety include:

— School Division -- sends notices to individuals re-
quired to attend the Pennsylvania Safe Driving
School. This division is a source of multiple or
sepious traffic offenders.
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—  TFinancial Resources Division -~ is charged with ob-
- taining financial statements from individuals under
suspension/revocation for serious violationg, such
as DUIA and hit and run and also individualg with an
outstanding judgment.

® Bureau of Accident Analysis

The Bureau of Accident Analysis is responsible for compiling in-
formation on all reportable accidents occurring in the state. The Bureau re-

ceives all police accident reports, from which information is extracted,

coded, and placed on the computer system. This system is capable of pro-
viding:
— Name, address, age and sex of all 1nd1viduals in-
volved in an accident
—_ Accident location, time, and conditions

-_ Causal factors

- Type of accident (fatal, personal injury, property
' damage) ‘

—_— Type of Vehicl_e(s) involved

The system also has the capability for providmg printouts in a format useful

to the Traffic Safety Admlmstrator

3.1.2 Philadelphia ASAP

The Philadelphia ASAP, formally entitled the Philadelphia Alcohol
Safe Driving Program,was founded ln 1972 and contains as part of its program .
both in-patient/out-patient alcohol treatment programs and safe driving schools.
When the program was first instit\lted, only first offender DUIA's were admitted
into the progfam‘ However, it was soon realized tliat this discrimination was |
preventing .those individuals with a real need from obtaining help. At the present
time, individuals convicted of DUlA in the Philadelphia area have two options:

entering the alcohol safety program, or the standard penalties dictated by the
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Pennsylvania Penal Code. An individual choosihg to enter the program is .
required to' complete a series of questionnaires which elicit information on
drinking/driving behavior, general demographics, and personaliity. The re-
sults determine whether that person is referred to an alcohol treatment -
program, safe driving school, or both. A person refus:mg to enter the program,
although he cannot be required to complete the questionnaires, may be directed
by the presiding judge, as part of his punishment, to participate in an alcohol
treatment program br safe drivingAschool. The Philadelphia ASAP includes as
part of 11ts overall operation a follow-up treatment program which will help in

evaluating the effects of this program on future driving habits.

3.1.3 Allentown City Police

The Records Depa;tment of the Allentown Police Department is organ-
ized in such a fashion as to lend itself readily to the data collection needs of
a Traffic Safety Administi‘ator. The Records Sergéant maintains a file of
arrests by violation type (non-traffic except for DUIA and hit-and-run). This
file is also arranged alphabetically, color-coded by year, and contains basic
demographic information. Hard copy arrest sheets are kept at several loca-
tions within the Department. The Records Department is also responsible for -
maintaining a daily log of arrests. This log is public information and contains
‘the name, address,and violaj:ion of each person arrested in a given time period.
Although the legality of accessing the actual arrest files is somewhat in ques-
tion, the daily log will provide the necessary information. It is held irntact at

least through 1970, which is sufficient for the current research.

3.1.4 Lancaster City Police Department

The Lancaster City 'Polic,e have been contacted and their Records De-
partment has indicated a structure similar to that of the Allentown Policé De-
partment. A daily log is accuratelfr‘ maintained and copies are available back
to 1969. As with Allentbwn, this log is public information and will prbvide the

researcher with all necessary information.
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3.1.5 Court Records

Court records which'will be used to identify individuals under vari-
ous types of stress are broken into two categories: the Records of the Fed-
eral District Court in Allentown will be accessed to obtain names and
addresses of individuals filing for bankruptcy, while civil suit and divorce
records will be obtained from the county court system. Such records are

pubiic' information, therefore, pose no legal problems.

3.1.6 Ccunty Coroner

A second data source for identification of individuals under short-
term stress is death certificates recorded in the Office of the County Coroner.
These certificates would provide the names of next of kin; they are public in-

formation, therefore posing no legal problem.

3.1.7 Alcohol Treatment Center

The Northampton County Alcoholism Treatment Center — located in
the Muhlenberg Medical Center, Allentown, Pennsylvania — will be used as
a source of locally residing alcoholics who have undergone medical treat-

ment for alcoholicism.

3.2 Questionnaire

The only legal and economic means of acquiring a large portion of -
the desired personal data is through the use of interview and mail question- -
naire techriic.;ues. The questionnaire will be administered initially by mail
in three waves. The first mailing will be accompaniéd by a 50¢ piece as an
incentive to boost response. Past research (Erdos (36) and Armstrong (1))
has shown the response boosting capability of this device. Two weeks later,
a post card reminder will be sent. After another two weeks a second copy of
the questionnaire will be mailed. The expected cumulative response rate
from the three waves is sixty percent. Past sociological research results

lend credibilityl to that estimate (Hcchstim and Athanasopoulous (49), and
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Overton and Armstrong (24)). Hoch.stim cites five surveys ranging in length
from 8 to 23 pages on which three-wave mail response varied from 70 to 81
percent. Personal interview follow-up raised response to a minimum of 83
percent. The 10 three~wave surveys reported 'by Overton have response
rates of 40, 23 and 14 forﬂ the three waves for a total of 77 percent response.

None of these surveys employed any monetary incentive.

The mail response results will be followed up with a wave of per-
sonal interviews to boost response rates into the vicinity of eighty percent.
Where necessary the interviewers will gather needed data items from rela-

tives of the target subject.

The questionnaire itself is contained in this report as Appendix A.
It contains items on: dembgraphy; driving patterns; job, homemaking, and
school stress; personality; family environment; alcohol usage; social sup-
port; health; life evenfs; and activities. The job stress, social support, |
and activity _scales are drawn from the work alone by Dr. william H. Kroes
of the National Institute of Occupational Safety and Health. The home and school
stress scales are adopted from the job scale. The life events scale is
adopted fromﬂ :che scale used by Selzer and Vinokur (39). The items onthe family environ-
ment scale were developed by the Social Ecology Laboratory at Stanford Univer-
sity. The personality scale is the short form of the Eysenck Personality
Inventory (9). Several questions on drinking,behaviof are drawn from the

work of Cahalan (5).
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4.0 Data Collection: Plan

There are to be seven samples of licensed Pennsylvania drivers
drawn to provide the study pop'ulation. This section outlines the manner
in which each sample is to be drawn, source and type of data to be col-

lected, and the anticipated sample sizes.

The sample sizes planned for the study are designed to provide an
adequate number of cases for analysis of the accident risk impact of second-
ary variables within each risk group. Consequently, sample sizes appear
large. The style of the research design is partially hypothesis testing —
are the pre-identified risk groups actually significantly different from the
average driver? — and partially exploratory — what variables differentiate
within each group between higher and lower risk drivers? Exploratory re-
search simply does not allow precise estimation of sample sizes. Sample
sizes have been estimated to provide adequate numbers of cases for inves- _
tigations of the impact of combinations of driver attributes. Additionally,
the design has provided some additional cases to allow random splitting of

the samples for the purposes of cross-validation.

4.1 Youth Risk Group

Selection Criteria

The proposed risk group defined és youth will consist of licensed
drivers who were between the ages 6f 16-24 and resided in Lehigh Count? dur-
ing the period 1971-1974. Because of the dynamic nature of this period, it
‘is our intention to split this group _into two categories: 16-20 and 21-24.

Past research shows that several accident peaks occur during the eight-year
period with the causél factors changing from peak to peak and also a distinct

separation of alcohol and non-alcohol related accidents (25,26).
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Given the retrospective nature of our proposed study, the ide‘_ntiﬁ-
‘cation of these subjects will be as follows:

Y Records of the Pennsylvania Board of Traffic Safety (BTS)
will be accessed and sorted by age and county of resi-
dence from which a list of individuals presently age 20
and 24, holding valid Pennsyivania drivers licenses,
and residing in Lehigh county will be obtained, thus
giving us subjects who were 16 or 20 in 1970 and who

can be tracked as they pass through the various acci-
dent peaks.

A second source of subjects will be the area college rolls.” This
source will be used to avoid biases in our sample. From these rolls, we can
replace individuals not meeting residence requirements because of attendance

at a college or universityoutside ofthe study area with matching local college students.

Data Collection and Sample Size

The daté collection techniques used for this group will include the
‘use of standard questionnaires and driving record data obtained from BTS.
Eight hundred subjects evenly éplit between the two age groups will be

identified. Through research in questionnaife response .rates, we believe

a reasonable-estimate is 40% response for the first mailing. After two weeks,
a reminder post card will be sent to non-respondents. We feel this mailing
will boost cumulatively by 10-15 percentage points. After two weeks,

a second set of questionnaires will be sent. These, however, will be sent
certified mail. An additional five percentage points are expected from this

mailing. To prevent undue biases in our sample, the remaining non-respondents

will. be contacted and interviewed on a personal basis.

. * There are three four-year colleges and a community college in Allen-
town and ten colleges in the Allentown area. '
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The total response rate expected for this group is at lea‘gﬁt 80%. . v

Past research in questionnaire response rates leads us to believe that by
using the proposed methods an 80% réspdnse is realistic, and likely to be
higher still. It must also be mentioned at this time that a high return is
important to avoid sample biases. This is true 1n vgeneral, particularly for

a he_terogeneous group such as this one.

Given the 80% retui'n, questionnaires for thesa 600 1nd1viduais
will be scrgened to insure compliance'with the residence criterion. The

expectéd“l'oss for this group is between 30% and 40%. At this point, the
local college roles will be accessed to obtain the names of individuals
both attending college and living in the Lehigh Valley. 'Approximately' 120
students will be sent a questionnaire and allvthe above steps will be taken
until an 80% response is attained. These individuals will then be substi-
tuted on a one to one basis for each subject from the original 600 lost due
to attendance of school out of the study area. Complete driving récords
will be .,extr_'acted from BTS for éll remaining drivers and combined with the

questionnaire data to form the basis for group ahalysls. "

4.2 : Sociopath Risk Group

- Seléctidn Criteria

The proposed sociopath risk group consists of drivers who in the
‘period 1968-1969 have had some contact with the Allentown police, speci-
fically for "Part II" offenses partially defined as: '

° Larceny
° . Disorderly conduct

- disturbing the peace
- unlawful assembly
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[ Offenses against family and children

L - desertion, non-support
- neglect
- non-payment of alimony

° Liquor Law Offenses

- = - furnishing alcoholic beverages to a minor
- - illegal transportation/manufacture of alcoholic
. beverages
- consumption of alcoholic beverages by a minor

® . Vandalism
= destruction, injury, disfigurement or defacement
of public or private property
° Gambling

- bookmaking
- numbers or lottery
- operation of a gambling house

Data Collection and Sample Size

The Allentown city police daily log, which lists arrests by name of per-
son arrested.,. address, and type of violation, will be used to identify the majority
of subjects. Becausé of the transient nature" and makeup of this group, a some—-'\'
what different data collection approach will be used. After the initial identifica-
tion of subjects (target 400) the first step will be the extraction of their driving
records from BTS. This will be done primarily to check compliance with the resi-

dence criterion. The expected loss due to non-compliance is 50%.

The next step is the collection of questionnaire data. The makeup of this
group dictates the means for collection of this information. The use of a mail
quesﬂonnaire for this group would yield a very low response. Therefore,
the questionnaire will be administered via personal interview in several waves
if necessary. Even using this technique, only 50% response is anticipated.
Such a response rate is difficult to use in a scientific study. There is some’

 solace in the fact that the sociopath risk group is such that those individuals
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most likely not to respond are of a hard-core nature and would, therefore,.
be least affected by traffic safety countermeasure programs directed to-

wards them.

‘Complete driving 'recbrds will be extracted for the remaining 100

individuals and combined with the questionnaire data to form the basis for

analysis.

4.3 Alcohol Abuser Risk Group

Selection Criteria

Identification of the individual suffering from alcohol absue will
always be a principal problem in the field of addiction treatment. Any
means of identifying alcohol abusers dependent upon routjnelx collected
data can only touch a fraction of the relevant population. Nonetheless,
estimation of the impact bf readily identifiable abusers upon automobile acci-
dents is a wérthwhile endeavor. Drivers will be included in this groﬁp if they

meet any of the following criteria:

™ " arrest for DUIA on Allentown police logs during 1969
and at least one prior conviction for DUIA

® arrest for non-traffic alcohol offense on Allentown
. police logs during 1969, including disorderly con-
duct arrest where alcohol can be identified as one
of the contributing factors

(S admitted for study or treatment at an area alcoholism
“treatment facility during 1969.
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Data Collection and Sample Size

Through the use of the Allentown bolice &aﬂy log, a risk group of -
400 subjects !meetiﬁg either of the first two criteria will be identified. |
Driving records for these' individuals will be extracted from BTS and
screened for residence and prior DUIA convictions. As a result qf this
initial écr’eénihg, it is our belief that approximately 100 subjects will be
lost, reducing the sarhple to 300. Questionnaireé will then be sent to the
remaining drivers with an «‘ex«pected‘ response of 40%. The remaining 180
subjects wii’l be contacted and personally interviewed. Even allowing for,
substantial losses of potentiél respondents due to inadequate addressés
and other reasons, we should have no difficulty reaching our target of 150

respondents.

In order fo identify' individuals admitted to an area alcohol treat-
ment facility, the mail questionnaire will be given to the director of the
facility who, in turn, will forward it to patients meeting our criteria of
residence in Lehigh county and admi-ssion, for treatment during 1970. In
this study, this is the only study group which could not bei‘ro‘uti.r‘lely |
accessed bylt_he traffic safety administrator.' We, nonetheless, have in-
cluded these individuals because they are undeniably important for com-
p;rison with past research and possibly quite important to the total alcohol-

involved accident picture.

4.4  DUIA Risk Group

Selection Criteria

Pennsylvania drivers arrested for DUIA in 1970 will be identified
from the daily logs of the city police of Allentown and Lancaster. Driveérs
with a prior.conviction for DUIA will be dropped from this group and included

in the alcohol 'abusér group. In addition, the logs of the Philadelphia city
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police will be searched for DUIA arrests of Pennsylvania drivers in 1972.
That date marks the beginning of the Philadélphia Alcohol Safe Driver Pro-

gram.

Data Collection and Sample Size

As xﬁentioned above, data will be collected for three separate sets
of subjects. This procedure will be used so that an analysis can be per-
formed showing the effects of different socio-economic variables, ethnic
cultures, and the effects alcohol safety pfog'rams have on the DUIA risk

population.

Initially, approximately 300 individuals will be identified from each
of the sites. BTS records for these subjects will be obtained and screened
for residence and prior DUIA coﬁvictionS'. Approximately 20% loss is
expected, the remaining 750 will be mailed the standard questionnaire in a
three-wave series comparable to fhat done for the youth risk group. The
anticipated response rate for the three mailings is 40%. Personal inter-
views w;ll_then be arranged with non-respondents to bring the sample size
to the desired level of 150 subjects per site. To achieve that level, 60%

total response is necessary.

All interview data will be combined with the individuals complete
driving record. Summary data will also be collected from the tests
administered to convicted DUIA drivers in the Philadelphia Alcohol Safe

Driver Program and used in the analysis of this group.

4.5 Stressed Risk Group

Selection Criteria

The stressed risk group is -defined such that individuals

involved in a life stress situation in 1972 can be identified. The inter-
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ception date of 1972 was selected so that the effects of stress can be an-

alyzed both prior to and following the event.

Records of the state and federal court system will be used to extract
names and addresses of individuals who during 1972 eithér:filed for bank- |
ruptcy; were defendents in sizeable civil suits; or had applied or re-
ceived a divorce. Lehigh county coroner records will be used to identify

next of _kin for peoble deceased during this year.

Finally, in ari attempt to elicit the predictive value of economic stress,
KETRON proposes to include in this group a sample of individuals unemployed
as a result of the unforeseen closing of the Lehigh Portland Cement Company

plant and of_fices in the AllentoWh_ area.

Data Collection and Sample Size

Approximately 400 individuals will be identified from the sources listed
above. Current address information for these individuals will be obtained from
the BTS to enéure compliaﬁce with the residence criterion. Because of the group> ’
makeup and the likelihood of relocation following divorce, death of spouse,
or lay-off; a 40% rejection rate is expected. The next proposed step will be
the issuance of the standard questionnaire. This again will be done via. a
three-wave mailing effort. Overall expécted reébbnse rate is 60%. All non-
respondents will be contacted and personal interviews attempted. The target

sample size for the stressed risk group is 200 subjects.

, Like tfle youth risk group, this group is for the most part heterogenocus
thus requiring a high overall return on the questionnéire to minimize sample

biases. Every effort will be made to assure at least 80% total response.
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4.6 General Drivers

. Selection Criteria

| As with all research of this nature, the selection of a Sample from
the general driving population is a necessary item. A random sample of
Pennsylvan.ia drivers residing in Allentown and Lancaster counties and
Philadelphia will be drawn using sequential random sampling of drivers'
names extracted by BTS. The BTS computer file software has the capability

to extract lists of drivers by county of residence.

Data Collection and Sample Size

The target size for this group is approximately nine hundred drivers
equally spread between the three geographic areas. Approximately 1,500
-names and addresses w111 be procured from BTS. These potential subjects
will be screened on the 1971-1974 residence criterion with an anticipated
loss of 20%. The remaining individuals will be sent the standard question-
niare with ex-bected response rates of 40%, 15%, 5% for each mailing, respec-
tively. The remainder of the sample will be obtained through personal in-
terviews of non-respondents. Complete Pennsylvania driving records will

then be extracted for all selected drivers.

4.7 Accident Group

Selection Criteria

A sample of drivers involved in personal injury accidents in Lehigh,
Lancaster, and Philadelphia counties will be drawn. Since the number of
fatal accident/s in Lehigh and Lancaster is inadequate to build the needed sam-
ple size frpm recent accidents, the accident study " has been expanded to
include similar cohtiguous counties. For Lehigh, the expanded area includes

Berks, Carbon, and Northampton. For Lancaster, only York had to be added,
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- Data Collection and Sample Size

The records }of fatal accidents occurring in Lehigh, Northam'x’a‘ton;
Buc":ks-, and Carbon counties during 1973 and 1974 will be used to identify
approximately _‘4'5‘0 :invol{/ed drivérs meeting a limited residence crit\‘ef’io;x
(f"é‘hns?lva‘hié i‘ési’dén‘ce, 1971-1974). The records of fatal accidents
occurring in Léﬁcééier and York Counties during 1972-1974, will be matched
against the driving feco';'ds of invélved drivers to yield roughly sixty drivers
with past convictionis for DUIA. Fatal accident records of Philadelphia for
1973-1974 will be matched against driving records also to select approxi-

mately 60 drivers with past convictions for DUIA.

An analogous procedure will be employed for personal injury acci-
dents. The greater incidence of such accidents will allow use of a one--

year period for each study area.

The standard questionnaire will be mailed to the 1,140 individuals
identified (570 fatal accident population, 570 pe’fsonél injury) . The same
procedures mentioned earlier will be used: three questionnaire mailihgs
folldWe"d by personal contact and interview of non-respondénts. A return
of 300 individuals from the Lehigh and contiguous county fafal population
is expected. - Also anticipated is a 65% return rate for those convicted
DUIA subjects from Lané¢aster or York county and Philadelphia. The inter-
viGWéts will be instructed to conduct colateral interviews with relatives
of déceased 'drivers;

The final accident grotup for which complete driving records will

be obtained wi'll consist of;
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'300 Pennsylvania drivers involved in a fatal accident

in Lehigh or a contiguous county in 1973 - 1374

300 Pennsylvania drivers involved in a personal injury
accident in Lehigh or a contiguous county for 1974

40 drivers convicted for DUIA involved in a fatal acci-
dent in Lancaster or York county in 1972-1974

40 drivers convicted for DUIA involved in a personal
injury accident in Lancaster cr York county in 1974

40 drivers convicted for DUIA involved in a fatal acci-
dent in 1973-1974 in Philadelphia

40 drivers convicted for DUIA involved in a personal

injury accident in Philadelphia in 1974

Coupled with driving records and 'sténdard questionnaire data for each driver,

both living and dead, in our final sample, information from the report prepared

for the selected accident will be o_btained. This information will include:

.whether or not the driver was judged responsible by

the Pennsylvania Bureau of Accident Analysis (not
necessarily an indication of legal responsibility)

"whether the accident was single or multiple-vehicle
‘whether the driver was killed

whether the driver was injured

number of other drivers kill.ed
humber of other drivers injured
nﬁmbér of passengers killed
ﬁﬁmbér of passengers 'injured

date, day of week, and time of day of accident

county of accident

police jurisdiction reporting accident
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* '.aWheth_eﬁr or not driver was arrested for DUIA

® whether or not driver was judged to be ;impéired by

alcohol
® - identification .num;b,ei' of accident

H

4.8 Data Gollection and Sample Size Summary

The ;br;eceeding section has described in detail the selection criteria,
data sources, and sample sizes for each of the proposed study groups. The
means of interception for individuals falling into each of these groups were
carefully chosen. The criteria used in selection of these interception points
were first, te provide the best possible sample and second, and just as im-
portant, to identify and provide to the traffic safety administrator legally

and economically feasible ways of potential high risk driver identification.
Table 1 provides a capsule summary of the proposed group design.

Table 2 serves es a final summary of the data collection process.

' It presents for eaeh pre-identified risk type, the number of average driveré
expected and the number of accident involved drivers expected. This is the
dafta which wi.ll be presented for the analysis discussed in the following

section. Thed,eriva_tior; of these estimates is explained brieﬂy below.

Four hundred - average youthful drlvers are expected to result from the
sampling procedure. Of the three hundred acmdent 1nvolved drlvers roughly
30 percent are expected to be between the ages of 16 - 24 from the Pennsyl-

vania accident statistics.

Pollock found that 36 percent of fatally injured drivers had a prior
non-traffic arrest record so we expect about 100 accident involved drivers
to fall into the sociopathic risk class. These drivers are matched by 100

drivers coming from the police log sampling;
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TABLE 1

GROUP DESIGN

- Philadelphia

- Number of
Number of Personal Number of Number of
Means of Questionnaires| Interview | Questionnaire Driver
Group Interception, Filter . Sent Attempted Returns Filter = [Histories Pulled
General Drivers - i o .
- Allentown BTS data file 1971~1974 county 400 160 300 500 (done-prior
- Lancaster sorted by county residence 400 160 . 300 NONE 500 to ques-
- Philadelphia 400 160 300 S00 tionnaire)
Youth Risk Group
- Age 20 BTS data file None 400 160 300 1971-1974 200
. = Age 24 BTS data file - 400 160 300 residence 200
- Supplement Local college rolls 1971-1974 residence 120 . 50 100
Sociopath Risk Group Allentown Police Part II Offenses
- Dalily log - larcency
- - disorderly conduct .
- family offenses NONE* 200 100 —— 400 (done prior
- lquor low violations ' to ques-
- gambling . tionnaire)
- 1_5_3_7_’_1_— 197 4 residence
Alcohol Abuser Allentown Police Non-traffic alcohol -
Risk Group Daily log related arrests 300 180 150 - 500 (f::izg i_°r
if:;gglcgzggnem Multiple DUIA 100 40 40 tionnaire)
’ 1971-1974 residence
center
DUIA Risk Group .
~ Allentown Daily log for Allen- 1971-1974 rnsidence 250 150 150 ~ 300 (done prior
- Lancaster town, Lancaster and 250 150 150 --- 300 to ques-
- Philadelphia Philadelphia 250 150 150 300 tionnaire)
Stress Risk Group County court records | 1971-1974 residence
Federal court records .
County coroner 250 100 200 ——- 400 (done prior
Employment rolls to ques-~
Lehigh Portland tionnaire)
........ Cement -— —_—
Accident Groups .
- Allentown BAA accident files by| 1971-1974 residence 900 450 600 900 (done prior
- Lancaster county : 120 60 80 - 120 to ques-
S 120 60 80 120 tionnaire)




‘Brennejrf and Selzer found 30 percent alcoholics in'a fatal acgident
group. Pollock fou;ad approximately 15 percent of fatally injured drivers to
have a nOn—tr.‘;fﬁ‘c élco’hol—relatejd arrest. Together these might account
for 35 p'ercevntv’tof thg accident sample for about 100 drivers. A total of 190
alcohol abuseé_s are anticipated in the matching sample — 150 from the

police logs and 40 £rom the alcoholism treatment center.

Pollock fcuﬁd 10 percent of his fatal driver group to have a past
DUIA conviction. A similar result in our accident sample would leave 30

drivers to be compared to the 150 gathered from police logs.

Finally, the 200 drivers drawn from situatiohs of likely high stress,
will be matched by 150 accident~involved drivers if the results of Brenner
and Selzer are repeated in which they found ‘about one half of a fatal acci-

dent group to suffer from a high stress level.

v TABLE 2
Approxi-mate'Ul'timate Sample Sizes
"1 Average Group " Fatal Accident*
Risl; Group o Members‘ : | Involved
Youth 400 90
- Sociopath 100 . 100
Alcohol Abuser | 190 | 135
| pulA b 150 | 30
Stressed 200 - : 150
* There will be a similar columa for persbnal injury accidents.
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5.0  Data Analysis

5.1 General Discussion

The primary purpose of this project is to test the feasibility of
various programs for routine identification of specific drivers who are high-
risk. The secenda.ry purpose is to further the knowledge of characteristics
possessed by high—ris'k drivers. Both purposes require measures of ability
to predict drivers who are relatively likely to i)ecome accident statistics,
yet there is a fundamental difference. One may know the characteristics of
high-risk drivers without being able to use that knowledge to administer an on-
going high-risk driver screening programs. The known characteristics of high-
risk drivers may require data which is unavailable to the‘ traffic safety admin-

istrator because its collection:

(1) violates formal or informal prohibitions against in-
vasions of privacy,

(2) requires cooperation of individuals only possible
under the quarantees of anonimity in a research study,

(3) 'requires levels of cooperation between organizations
which are unrealistic because of different and possibly
conflicting objectives, or merely

© somane

(4) demands funding in excess of its opportunity cost.

There is nonetheless substantial merit to furthering knowledge of the
charé‘lcteristicls of high-risk drivers. That knowledge can provide direction to
future research funding, and can permit evaluation of the merit of counter-
measure programs direct'ed_against specific groups of drivers. Also of value,
is the use of such knowledge to estimate the fraction of all fatal and serious
accidents which can be attributed to high-risk drivers. There is clearly a point
at which additional sophistication in identification of driver characteristics which '
correlate with accident probability will not be an effective use of federai funds.
Attempts to seek additional predictive characteristics are the only means to

determine if that point has been reached.
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5. 2 Presentation of Results

The analyéi’s of each high-risk group will result in the c":a}l-~
culation of 'se{verall performance statistics for the group and for several sub-
groups. The performance statistics will be provided for four types of acci-
dehtsv: fatél single-vehicle, fatal multiple-vehicle, personal injury-single
vehicle, and “persc;nal injury-multiple vehicle. For each accident tj;pé,
thréé p,erformah.cé Statistics will be calculated: the probability of a group
or subgroup member being involved in an accident over a four-year period,
both adjusted and unadjusted for mileage driven, as well as the fraction '

of all accidents which involve drivers who fall into the group or subgroup.

The :performance statistics for each accident type will be presentec}
for the group as a whole and for subgroupings based upon those variables
which provide discriminétion between higher aﬁd lower risk members of the 4
group. The subgroupings will be prepared and presented to allow the admin-
istbatbr to determine the utility of each piece of data he can collect at a
reasonable cost and reliability. Data collectable only in a research program
Will then be used to further breakdown the subgroup membership. As a result
of this pattern of analysis, the administrator can ascertain the composition
of each grouping of drivers addressable by him. This data should be useful

in planning countermeasure alternatives for each considered target group.

In addition to these results, there will be an attempt to present
models which can be used with the collected data to predicft accident prob-

abilities for individual drivers. These models would likely, but not neces-

sarily, differ from group to group. Actual measures of the predictive validity
of such mode_ls are likély to be compromised by limited sample sizes and
time frames. . However, some portion of the data will be held out of the data
base used _for model dévelopmen; SO that at least limited cross-validation

tests may be performed.
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Two further comments are in order. First, the accident probabilities
will likely be presented as risk indices in order that their numerical signi-
ficance be readily apparent. Such indices present the ratio of the group or )
subgroup accident probabilities to the corresponding probabilities for the
general driving population. It is'worth noting that the appropriate reference
group for a driver identification program is the populétion of licensed drivers
rather than the population of drivers likely t‘o be on the road at any particular
time or place. Second, these will be, in fact, four analyses: one for each
specified type of accident. The accident typology was selected to provide
a test for differences in driver characteristics between fatal and serious

accidents as well as between single and multiple vehicle accidents.

5.3 Methods of Analysis

There are three basic steps in the analysis plan for the study. First,
accident probabilities will be estimated for the general driver population and
for the average member of each pre-identified high risk group. These calcu-
lations allow the creation of risk indices for each high risk group. The .
second step is the quest for secondary variables which are useful in iden-
tifying subgroups of drivers which have substantially elevated or depressed
risk indices relative to other members of their high risk group. The last
basic step in the analysis plan is the development of models which estimate

risk indices for individual drivers.

These three steps involve a progression from the general to the
specific, from simple models (typoiogies) to complex models (multivariate
regression with transformation of variables and selected interaction effects,
for example), ahd from use of readily acquired data to demands for data a_vail-

able only to the researcher.
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5.3.1 Calculation of Group Risk Indices

ggl_quiatio;; of g;oup risk indices requires estimation of accident
probabilities for the general driver pepulation and for the average member
of each ;prne—identti:f’i‘_ed ';M._éh risk group. These probabilities may be esti-
mated in a number of ways. For instance, the probability of a youthful
driver being g;ivplx}ed in a fatal ;\gcidént over a four-year period could be’
estimated as:

(1)  the fraction of all drivers in the youth group who

were involved in a fatal accident over the four-
year period, \

(2)  the general driver accident probability multiplied
by a ratio which reflects the over representation
of youthful drivers in-the fatal accident population *

5.3.2 Identification of Risk-Classified Subgroups

For each pre-identified high risk group, two samples of drivers will

be compared in an attempt to derive a typology based on accident probability.

As an example, the two samples which will be compared for the youthful
drivers are: (1) the youthful drivers in the accident population, and (2) the
youth high ;r\-,i.-,s;k group., Presumably, if there are characteristics which
cause some youth to be a higher risk driver than fellow youths, these
characteristics will be @v‘ezne.pr»esent,ed in the accident population. Various
computational means will be employed to seek any such variables. Manual
comparison of profiles of the average member of each group is the simplest
possible means. The problem {fits fairly well -th:é‘pu,npose for which

Automatic Interaction Detector (AID) was designed, especially since we

* 'f'I'hif_s ratio is the fraction of accident population who are youthful
drivers divided by the fraction of the general driver population
who are youthful drivers.
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expect interaction between variables to be significant.* The small sample
sizes with which we are forced to deal makes the analyst regard use of
AID with caution since it is unconstrained by any hypothesized causal

model and thus seeks any relationship evident in the empirical data.

A combination of judgément, results of structure-seeking statistical

packages such as AID, and concern for the consistency of empirical results

with prior evidence will produce a set of subgroups for each group. This

partitioning of each group's population will be an attempt to maximallyv dif-

ferentiate types of individuals with respect to accident risk index. Each

subgroup will have a set of defining variables and a risk index.

The measure of risk will be defined in various ways to assess the
stability of the classification scher.ne. For example, the dependent vari-
able submitted to AID as a measur?e of risk might be a one—zero variable
representing high and low risk, respectively. High risk might be desig-
nated to mean involvement in a fatal accident over the study period and
low risk designated to mean any other accident record. A classification
scheme based on that definition of risk could be compared to one based
on a modified risk measure which defined a low risk individual as a driver
who was accident-free over the study period. Such comparisons should
produce a more robust classification scheme and might well provide useful
insight into the consistency of the high risk profile over various accident

types.

* For instance, we expect that aggression and alcohol use will have
a significant interaction term within the youth group. Also, we ex~
pect extroversion, neuroticism, and alcohol use to require explicit
treatment of interaction. :
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$.43.3 ;Individual Driver Risk Indices

The;risk ‘index-of ‘a :specific driver could:-be estimated by detefmin-
ing+his ggrqm;érv;sdbgroup "member.shi p-and assigning the associated x‘ivs_k
:index. Thisfis -;e.s;éentiallyv;a. typological prediction model. "The:analysis
-plan-calls:for:an ‘attem pt:to.go bevond that crude model to:find the ‘rela-
‘tionships --,b,e;tweerf. underlying vartables which result in the:observed risk
‘index variation over-type of driver. Such-a.model would then al_-‘low’_ (1) the
-calculation.of risk ‘factors ‘for individuals which fall in between established
sifbgroup ‘definitions, (2) -estimation of risk factors for :subgroups-défined
-along lines other than:those :employed originally, and (3) estimates of the

-affects of .individual vhariav‘l_)le:s and. groups of variables on accident .probability.

“We shave -had «:suic-:c-es»s in past analysis .of similar.problems through
the use of multiple.regression upon aggregafed and ‘transformed data. Each
vs,subgroufi .defined 'in the earlier-analysis would supply.one data point to the
regression. ~—iits risk index and the defining set of variable values. A mul-
;tiple iregression ;package would then try to-predict risk index as a‘function
-of theravailable variables. Since -each point in that regression is an-average
-over.a possibly different.number of individuals, we have found weighted re-

gression-to be valuable for this analy.sié .

e D ~46-



6.0 Administrative Plan

This section is structured in such a way as to present the major tasks
involved in the execution of Phase Ii of this study, provide complete break-

downs of each taks, and 'provide a task schedule for the Phase II effort.

6.1 Task Description

The:four major tasks involved in the execution of Phase II are briefly
discussed below.

® Task'I -- Preparation for Data Collection

'—  Identification of Individual Driver Subjects

Names‘ and addresses, of individuals meeting criteria for
inclusion in the study will be acquired under thls subtask As specxfied in

the plan for Phase II, this step will involve extraction of names from

e daily police logs of Allentown, Lancaster,
and Philadelphia

e automobile operator's license file.s of Penn-
sylvania

e automobile accident files of Pennsylvania

° rolls of students at colleges in the Allentown
metropolitan area

o Lehigh county civil court records
o Federal court records in Lehigh county
® Lehigh county coroner records

e ' Employment rolls of selected Allentown
area employers
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‘ - Administrative Preparation

Under this broad subtask fall many preparatory work steps
-such as flnal printing of questionnaire and supporting materials, ﬁnalizatmn
of arrangements with the Northampton Area Alcoholism Treatment Center, and

the hiring and training of data technicians and interviewers.

@ Task II ~- Data Collection

- Administer_ Mail Q»uestionnaire

A three-wave mail questionnaire program will be carried

out using the mailing lists derived under Task I.

—  Interview Non-Respondents to Mail Questionnaire

The questionnaire will be administered by broject personnel
to all cooperating non—respondents of the mail questionnaire. Extensive efforts
will be made to estabhsh correct addresses, contact individuals by phone or
pet_‘s.onal visit, and provide interview opportunities flexible in both time and
place so as to gain response levels which are adequate to represent the sought

population groups.

~—  Acquire Driving Records

The full dr1v1ng records of each identified Pennsylvania
driver will be acquired from the Bureau of Traffzc Safety of the Pennsylvania

Department of Transportation.

@ Task III -- Data Analysis

-— Data Preparation

Under this subtask, the assembled data will be coded, key-

punched, key-verified, and edited.

- Data Analysis

The prepared data will be analyzed using statistical tech-

.niques deemed appropriate by the analysts once the data is in hand. Prelim-
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inary planning calls for the use of hypofchesis testing to demonstrate the
validity of priot notions regarding giriver-risk factors. However, the' main
embhasis will be on the.creatioh and vérifigation of procedures for estimat-
Ing the risk levels associated with various driver characteristics. Current
plans.call for the use of the Automatic Interaction Detector package, linear

discriminant analysis, and weighted multiple regression techniques.

®  Task IV -- Report PEeparation

| The results of the second phase of the study will be.summarized
under this task. The summary will present results in a form useful to the
traffic safety administrator who needs to make decisions upon the likely
efficacy and equity of various countermeasure programs. A separate section
of the report will address itself to the 'alternétive means for advancing the
state of knowledée regarding the association of driver characteristics and
accidents. A prospective study of drivers identified in Phase II will be one

of the alternatives specifically addressed in that section.

6.2 Time Phase

The following figure represents the time sequence for the Phase II
effort.

\
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Phase II -~ Task Schedule

TASK

Months Into Project

2f{3f4l5|6|7]|8]09

10

11

12

13

14

16

17

18

19.

Task‘I -~ Preparation for Data Collection
- Administrative Preparation.
- Identification of Individual Driver
Subjects
Task II -~ Data Collection

- Administer Mail Questionnaire

Interview Non-respondents

Acquire Driver Records

Task II1 -- Data Analysis
- Data Preparation

- Data Analysis

Task IV -- Repb‘rt Preparation
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APPENDIX A

STANDARD QUESTIONNAIRE

e



INSTRUCTIONS TO RESPONDENT

This questionnaire contains -questions covering a broad range .
of BUDjSGtS‘ Some of the questions regard tangible events whereas some
deal with attitudes, No single question should take a long period of

time. We are interested in your i_nitial reaction to an attitudinal question

~and in vgxﬂgp__r_o_x;‘ﬂmate}y correct answers to questions about tangible events.

Sections of the questionnaire will not be appropriate to you; you

will be directed to skip these sections.

We expect that it will take you about one-half hour to complete

the questionnaire,
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1.

2.

3.

BIRTH DATE:

SEX:

"MARITAL STATUS:

Month Day Year

‘Male Female

Married

Separated less than one year
Separated more than one year
Divorced

Widowed

Single

i

How many times have you been married?

NUMBER OF DEPENDENTS:

Not counting yourself, how many persons do you have to support par-
tially‘o:r completely with your earnings? (Include spouse, children,
parents, grandparents, brothers, sisters, etc.). No. of Persons.

EDUCATION:"

INCOME:

[T

Graduate, professional
College, University graduate
Partial College training

High School graduate

Partial High School training
Junior High School

Less than 7 years schooling

I

Please roughly categorize the total yearly income of your-
self and your spouse. Include all sources.

Under $3,000..c000tveeeeeccesecssas.. Under $250/month
$3,000 up to $6,000 e e0 e v s s 00t tesa 0o e $250-$500/m0nth

$6,000 up t0 39,000, .. ceneeennennn. .. $500-$750/month
©$9,000 up-to $15,000...... ceveeeeesess$750-81,250/month
$15,000 up to $21,000....... ceeeeseeassd31,250-81,750/month

$21,000 Or MOL® v evveenseenssneeeensnss $1,750 or more/month
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RESIDENCE:

Zipcodé ' City County ‘ State
ﬁﬁmber. of ':people in this };ousehold excluding yourseif: |
How many. 'of\ the:se people are your relatives:

Ownership:

Owned by you or your spouse
Owned by your parents -
Rented

Other

1]

‘Type of Structure:

. Single family dwelling ' o "
Multi-family dwelling .
Dormitory or hotel
Other

i

Years at Above Residence:

less than 1 year
1 t6 2 years
2 to 3 years
3 to 4 years
over 4 years

1]

In less than 4 years, please list all other places of residence over the
past four years. :

From “To

tat
| (Year) | (Year) : State

City County
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At any time during the past four years did you live away from the above
mentioned residence(s) for as long as two consecutive months (for example,
military service, college away from home, or extended vacation)?

If YES, please fill in the following table.

NO

Period

From

To

Month

Year

Month

Year

City

County

State

Brief
Explanation
(college, military, etc.)
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DRIVING HISTORY: Please answer all questions for each year in the
following table. Approximate answers are sufficient.

J1971

1972:

1973

1974

[ AUTOMOBILES:

For how many cars were you the owner or
pr1n01pal operator'?
Total Mlles " How many thousands of miles
did you personally drive ?

] s o 020 s o e e e s o o o s o e o s e S s s Py e o S o s = e = n o]

DISTRIBUTION BY PURPOSE: .
How many of those miles were;
~— work related? (in thousands)

— vacation related? (in thousands)

e E

DISTRIBUTION BY TIME OF DAY: ‘
During which time of the day did you drive
the most? (Circle the single best answer)

1. in the morning (6 AM - 10 AM).....
2,” jat mid-day (10 AM - 4 PM)........ .
~3. early evening (4 PM - .10 PM)...

4, -late evening (10 -PM -6AM)......

W N =t

W

B W N

W N e

BW N

DISTRIBUTION BY ROAD TYPE:
‘On what type of road did you drive the most ?)
{Circle the single best answ_er)

1. limitedaccess highways..........
2. -major thoroughfares .,.....o000uue.
3., city streets ,.uviveinencennnsnens
4, Tural roads ...i.veeeedevenenscnnns

WD N e

B W N

W N =

DWW N

How many tickets did you receive for moving
traffic violations such as speeding, going -
through stop sign, etc, ?

How many suspensions/revocations of your
operator's license did you receive ?

In how 'many accidents were you involved
as a driver (whether or not you were respon-
sible ?
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Have you ever been arrestéd for driving while under the influence
of alcohol? "

YES NO

Over the past four years, roughly what percent of ybur driving was
done during the following time of day intervals ?

‘— in the inorning (6 AM - 10 AM) . %
— at mid-day (10 AM - 4 PM) %
— early evening (4 PM - 10 PM) %
— late evening (10 PM - 6 AM) %

100%

Over the past four years, roughly what percent of your driving was
done on the following types of roads ? '

— on limited-access highways %
— major thoroughfares %
— on city streets %
-~ on rural roads %
, 100%
EMPLOYMENT:

Do you regularly work at a job for which you are paid?

YES : : NO

If NO, please skip to queétion 10,

‘What kind of work do you do in your primary job (machinist, accountant,
sales clerk, etc.)?

How many hours do you work at that job in an average week ?

hours

Do you currently hold a second job for which you are paid?

YES NO

If YES, what kind of work do you do in that job?
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Are you looking for additional work ?

{

YES

NO

How often -do you feel the followmg thmgs about your primary Job'>

{Circle one number per item)..

Fairly | Some-| Occas- Rarely
Often{ Often times | sionally { Never
My work is interesting to do 5 4 3 2 1
( ————————————————————————————— }—-—-,—-—- B T ey -~
| 1 dislike the amount of work ‘
; 5 4 3 2 1
| T am expected to do
~——*~-"—‘_"'~-—~————‘~ﬁ —————— {-——ﬁ-.——-'-—-._—-.-— T T T e S U
{ I have too much responsiblhty 4
for the welfare and lives of 5 4 3 2 1
others - "
1 'ca:r-m:ot tell what others ex- 5 4 3 2 1
pect of me
I rave to6 much responmbihty
for seeing that various pro- 5 4 3 2 1
jects are carried out properly , f
?—__s._*'—'.a.-'-_.a--x_-:-.a.“_—'——.——.-.--....a.-a—s-g.--———..—-.._—..'_—-‘_.—_r-’———-——'—..rr-——i-——a——F—.;; —————
1 People give me things to
1 do which: conflict with orie 5 4 3 2 1
another |
.’:-._»...-a‘..-4.....———"é-—’—-‘——.—.—'-'..—u-“—-h..:———-'-—---—.—._.—'.::.—-.—.-.....—-..—-'._—..--.—v,-..'-..-.——.—--;r'— ———————
People doing my kind of work '
in other places make more , ~ »
it s 5 4 3 2 Bl
‘money or are better -appreci- - : .
ated. '
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How much do you participate with others in helping to set the way
things are done on your job? (Check one).

A great deal
A lot

Same

A little
Very little

{111

Knowing what you know now, if you had to decide all over again
whether to take the type of job you now have, what would you decide?
(Check one), :

I would:

Take without hesitation the same type of job
Have second thoughts
Definitely not take the same type of job .

All in all, how safisf_iéd would you say you are with your job? (Check
one).

Very satisfied
Somewhat satisfied
Not too satisfied
Not at all satisfied

11

How would you say your satisfaction with your job has changed over
the last four years compared to earlier years? (Check one).

I am presently:

> ’ .
Dramatically more satisfied
.Somewhat more satisfeid
About as satisfied
Somewhat less satisfeid
Dramatically less satisfied

1
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10.

HOME MANAGEMENT

Do you have prime respon31bi11ty for the day~to-day runmng of your

home ?

_ YES

o !‘)‘ P

.I,;f NO, please skip to Question 11.

NO

How often do you feel the following things about your position as
homemaker? (Circle one number per item),

Fairly

-Some-| Occas- Rarely
Often| Often | times | sionally | Never
My work is interesting to do 5 4 '3 2 1
i dislike the §mount of work 5 4 3 9 K 1
1 am expected to do : o
e e e e e e e e e e o e e o o 0 e e shmiastchedusiaded ootk eiebabedoniust Shalade tebadadey
I have too much responsibility
for the welfare and lives of ) 4 3 2 1
others
I cannot tell what others ex- 5 4 3 2 1
pect of me L _
I have too much responsiblhty ) .
for seeing that various pro- S 4 3 2 1
jects are carried out properly '
People give 'm,e things. to. .
do which conflict with one 5 4 3 2 1
another o F
People domg my kmd of work
in other places make more 5 4 3 2 1
money or are better appreci- . ; r
ated.
. o
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How much do you participate with others in helping to set the way
things are done around home? (Check one). '

1]

A great deal
A lot

Same

A little
Very little

All in all, how satisfied would you say you are with your position

as homemaker?

i

(Check one),

Very satisfied
Somewhat satisfied
Not too satisfied
Not at all satisfied

How would you say your satisfaction with that part of your life h§1s
changed over the last four years compared to earlier years? (Check

one).

I am ‘presently:

]

Dramatically more satisfied
Somewhat more satisfied
About as satisfied
Somewhat less satisfied’

_ Dramatically less satisfied
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11. SCHOOL:
Are you a student?

YES

NO

If NO, pleasé sk-i-p to question 12.

What kind -of school do you attend?

T

Are_ you:

High School
Trade 'school (carpenter, auto mechanic, etc.)
Technical or Semi-Professional school (draftsman,
computer programmer, etc.)
Undergraduate college
Graduate college
Professional school

_ Full-time student

1

Part-time student
Evening or weekend student

s

How often do you have the following feelings about your school work ?
(Circle one number per item).

. Fairly | Some-| Occas- | Rarely
{ Often | Often | times sionally { Never
The work in school is "5 4 - 3 2 1
dull .‘

e e e e o o e T St G e P o e e o S P o s i e e e s o e et e e 2 o e G e e e o o e o o o o
| T am dissatisfied with . ) A
1 the pace of my classes S 4 i 3 1 2 | |

L o o o o Gut o g s e e W e ] B o Pt S o fen Gy o s B P n o e 2 et S s s et -1
I cannot decide why I / ~
am in school 5 4 3 2 1

———————— _——-——--——o-----.—»-——-—u--—n—c‘-n—l--—- PO AP TS U R ———— r-_———-——_—

I have too much respon-
sibility on the projects 5 4 3 2 1
I have been assigned |
e o e e o e o v v e s S S ot o o e e o s i o T —————————————— -4 [ UR R N SR RN
My professors place . ;
conflicting demands on S 4 3 2 1
me ‘
- Students at more presti- . :
gious schools neither 5. 4 3 2 1 J

1 work harder or learn
| more than me '
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How much chance do you have to plan with advisors youf course of
studies?

A great deal
A lot
Same
A little
Very little

1

Knowing what you know now, would you voluntarily choose to attend
this type of school with your current field of emphasis?

I would:

Elect the same type of school and program
Have second thoughts
Definitely not elect the same school and program

All in all, how satisfied are you with your school program?

Very satisfied
Somewhat satisfied
Not too satisfied
Not at all satisfied

1
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1250

DISPOSITION:

YES

NO

Do you like plenty of excitement and bustle
around you?

Does your mood often go up and down?

Are you rather 11ve1y'?
Do you ever feel ]ust miserable" for no good
reason? .

Do you like mixing with people?
When you get annoyed do you need someone
friendly to talk to about it?

e s e Gt i v T v L . G . T Ty T G P . 00 S T ) e At S e Bt B St S S o A W s e

e e s et e v o " S s . P B P P G A B S DO s s g s G . T A P e S D e oy

Are you often troubled about feelings of guilt?

Can you usually let yourself go and enjoy
yourself a lot at a party?

Would you call yourself tense or "hlghly
strung" ?

Do you hke practical Jokes°

L e wrn aom oo 8 m m n 2 S o o o o S T o O Pt 2 S am e S o P o o o (o S S s o ]

Do you have a good appetite for food ?

b o vt g o o A e g e G f S Gt G0 e GBS G G TN ) G At A Gupd e ke Gt S W TR Y U e G vn St S S P b

_ —— o = S o o o

P s S0 s et G e s of

o v e v o o o]

(e e s e 0t s s e o o4

o o e s o et ot s e o

. bt s e it v s e e

I vt v s o G e S e St s

e o o o s . o

—_—— s S S0 o - —

b o e e e e e e

s o e =t W e —mnrd
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13.

FAMILY ENVIRONMENT:

The following section contains statements about families. You are
to decide which of these statements are true of your family and which

are false.

TRUE - Check True when you think the statement is True or
mostly True of your family.

FALSE -  Check False when you think the statement is False

or mostly False of your family.

bers and false for others.

members. Check False if the statement is False for most members.

- You may feel that some of the statements are true for some family mem-
Check True if the statement is True for most

If

the members are evenly divided, decide what is the stronger overall im-

pression and answer accordingly.

wy

Remember, we would like to know what your family seems like to you.
So do not try to figure out how other members see your family, but do
give us your general impression of your family for each statement.

 We fight a lot in our famiiy

Family members sometimes get so angry they -
throw things ‘

Family members often keep their feelings to
themselves

It is hard to "blow off steam" at home without
upsetting somebody '

We tell each other about our personal problems

b e e e e e e e e e s e B B - — W B A - ——— v = o 2 o

e o o Gy G S G ot ey o o e e Ty Gy G - A G S S A S R S S A e iy e S L i ot o b e e

im e e o ot e e S e i et e e . . A . S P A o G S . W e S Bt S Pt S S St D et N e g e g b e

o s ot e o T e S St Gu g e v e e S S WS R WS VS S T e e S ey T e - i o

o - S S " - v D Sk Fm Bt S ot o Gt Gy Py G G et e o S A 4

e e R e T ek - PSP IR R pp——" §

e o e o e s e

e o s g e ]
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14,

ALCOHOL CONSUMPTION: Please ansWer all questions for each year in

the following table. Approximate answers are sufficie

nt.

long time on any one question. (Circle the best single answer to each

Do not spend a

question),

r
- HY971} 1972) 19731 1974
g‘ Howoften did you drink eny alcoholic beverage?
- 3-ormoret'imesperday.............._..,.... 1 1 1 1
- l—ztimespe:dayoo-ooooco.ocoooo-oaoo-- Z 2 2 2
b dailYa‘nooooq'ocoolc.cccocccoooncclvoocyoc 3 3 3 3
i 3"‘4tlmesaWeek.--oo................... 4 4 4 4
- 1"‘2tlmesaWeek...o-..-...o-o-....--.-. 5 5 5 5
-~  weekends only (Fnday evening, Sat., & Sun.)!| 6 6 ) 6
~ 1 -2 times a month. ‘ 7 7 7 7
e afethmesayeaf -o.ovo.voonbon.on-og 8 8 8 8
— never--.--o;o.oentugogcoc.oo-o-.0oonq-oog 9‘4 9 9 9
When you drink, what type of beverage do you )
- usually consume?
hanand beer-.......... ooooo 0 408000006030 888080s l l 1 l
_— Winé0-o-'.'e'q'oouoc.Qloo.ooo‘vov‘coec.‘cl 2 2 2 2
o— hafdlj«q.uorOll'..ll.'..'....Q"..."I.OIDQ 3 3 3 3
----——--—-—-—————------——- ——————————————————————————————— :vdr-'u—-——-{.- —————————————— —
| When you drink that beverage, how many drinks do
' you generally have in one day?
We mean by a drink: ‘
' a lZ2-ounce bottle or can of beer,
a 4-ounce glass of wine, or
'a mixed drink with 1-2 one ounce shots
. of hard liquor . ‘
— 1=-2drinks ,....... A T 1 1 1 1
— 2~3drinks eccecﬁnounooncoceol s e e e s . : 2 2 2 2
— 3.—4dr‘ink‘S.".'OQO.IQ....l.'......"'... 3 3 “ 3 3
- 4_5drinkstl. ....... ..."Q..OBI..‘O'I_’. 4 4 l 4 4
- 6—10drinks ooooo ® 0 8 0 90 00 0 08 s 0 e e s e eG e “'5 5 5 5
h »-- 10—15d.‘rinksO‘.l'.'.‘.‘....l...‘u.".... 6 6 6 6
- 15*20drinks ..... .....l..l..'...l.‘..l.l i« 7 7 ,7 7
- 20Ormorebd‘rinks.....I.'.....OOIOOIIOIDOA‘ 8 8 8 ! 8
Genera.lly, where are you when you are drinking ?, :
: — home'.Ol.Ql!a.c.ltl.t..io-n.‘.lt.‘..cl‘..v 1 l 1 ’1
— friend's or relative's house ,.............. 0 2 2 | 2 2
— party or social gathering ..., ....... ... ... '3 3 3 3
—  bar orrestaurant |, . ... ieeceecccccccneesall 4 4 4 4
- Other(please SpeCifY)-......‘.'.......o-... 5 5 ' 5 5
e e e e e e e e e I S Ao



14.

ALCOHOL CONRUMPTION (Continued)

Circle the best single answer to each question.

— other (please specify)

h dfivemyself..-...-...-o...-o-.o...-. '

1971119721973 |1974
With whom did you drink most often? ' )
- Withfriends Il.....‘..‘...".........l 1 1 1 l
— . with family members ...oveeeevrees ceeeo|l 2 2 2 2
- byYourself..0...!0..I.Q'l.‘........" 3 3 3 3
_______________________________________________________ I PR
How often do you drink by yourself?
- fairlyoften ...0‘..00....'.“...."..'. l l l 1
haad OnceinaWhileo-oo-ooooononoootoooo- 2 2 2 2
— almostnever coveeeeeesesscossserassons 3 3 3 3
Generally, how do ydu get home after drinking?
— athomealready ¢ecveeeseecsonssnsenans 1 1 1 1
- Walko. ooooooo -oncooooooooo-o:o‘aooo-‘ 2 ) 2 i 2 2
— public transportation .veveeeesececeeaos|| 3 3 3 3
— ride from otherdriver ....cc0eeerceecesn 4 4 4 4
5 5 5 5




People drink wine, beer, whiskey or liquor for different reasons. Here
are some statements people have made about why they drink. How im-
portant would you say that each of the following is to you as a reason
. for drinking--very importgnt,'fairly important, or not at all important?

Very
Important

Fairly
Important

Not at all
Important

I drink because it helps me to relax

. o - - - e T ot S D Ba Y T S e S G S A S B G G S S 46 T o, Y S G S et s s 9]
————————————————————————————————————————
e . o . o G Sy o e e G Bt o W S R S A e s i et S (e T (e e S B e s S o Tt e
________________________________________

- o G - - - A Y o f22 Ao S P B S Sk Tl Sty P et s ey o e S Y S

I drink to celebrate special occasions

o - o - - B o T P B e v S e B0 S M e vy Bt e S W D A0 A P S e e P o St P e st e

A drink helps me to forget my worries
A small drink improves my appetite for
food

I accept a drink because it is the polite
thing to do in certain situations

o v s e G et S S o . Pt > M A S S A S O T Pt SO W ot e St S it oin Ot S N G St e e oy S

A drink helps cheer me up when I am in a
bad mood -

————— —;-—-—-—--—---_---——-—-—-—-—-—-——-—--—--——-———————-—--J
I drink because I need it when tense and
nervous

R e

S - (o ‘mas g 10} O

—- o ————— o~

- e sy pan g 2 e

- v 0 o et o o

s e s s e s e o -

o e 2o 0 o o . -~

or o e ot rt s e e sa

gt s oo can o oot e ol

e o

he o e e o o o

o —— - oof

e . - o - =

r - S o —— v =

— - oy~ v ve o]

-t - . - -

Some people worry about their drinking even though they may not be really
heavy drinkers. How much do you worry about your drinking ?

~ A lot
Some
A little
' Notatall
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15.

os)

"Other relatives or friends

SOCIAL SUPPORT:

‘How much does each of these people go out of their way to do things

to make your life easier for you: ? - (Circle one number per item)

Do Not
_ Not Have Any

Very Some A At Such

Much  What  Little All Person
Your immediate supervisor ,
at work or school 4 3 2 1 0
Other people at work or school 4 3 2 1 0
Your wife or husband 4 3 2 1 0
Other relatives and friends 4 3 2 1 0

How much can each of these people be relied on when things gemt todgh for

you? (Circle one number per item)

Your immediate supervisor
at work or school 4
Other people at work or schéol 4
Your wife or husband 4
4

Other relatives or friends

How much is each of the following people willing to listen to your personal

problems?

" Your immediate supervisor
. at work or school

Other people at work o‘r school

Your wife or husband

[ N

Other relatives or friends

T o T R

2 0
2 0
2 0
2 0

w W w W

How easy is it to talk with each of the following people?

Your immediate supervisor -
at work or school

Other people at wogk or school

Your wife or husband

[C - - S = R
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HEALTH: .

How would you describe your health in the last twelve months?
_ Excellent c - Fair |
Good Poor

The general trend of my health over the past four years has been......

) 2 3 4 5
strong some no some definite
improvement improvement change worsening worsening

How often do you use the following medications? (Check the approprlate
box}.

| Every More Than | Once a | Legs Than

Day |Once a Week | Week | Once a Week |

Never

éspirin’ or headache
medicine -

. cough and cold medicine

- medication to give you
pep

- other medlcmes

i i e s 2t ot o e e e e e o et e o e i e ot ] et e e e e i e e e

hoe e 2o v oo o]

. s

S e e i ]

e o e v o ]
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Everyone lives under some amount of stress at all times. How-
Please fill in the follow-
ing table to indicate the change (if any) in Your overall level of
‘stress over the past four years. (Circle one number in each year).

ever, stress levels do change over time.

Example: If 1973 was slightly less stressful than

1974 you would circle the number 3 in

the column marked 1973.

My Overall Stress Level Was:

1971

1972

1973

1974

Much less than in 1974 .........
Less than in‘1974...;..........
Sliéhtly less than in 1974...... .
About the same as in 1974 ......
Slightly higher than in 1974 «....
Higher than in 1974 .....c00ven.
Much higher than in 1974 ..... ..

N s W e

N OO W N

N O ad WN

um,_m@wmu—-




Do you smoke?

YES NO

- If you smoke, how much do you .,moke per day on the average'? Enter
number.

‘How many cigarettes per day
How many cigars per day
How many pipes of tobacco per day

e mam—

e

Regarding your bl’o‘od pressure:

I have been diagnosed as having low blood pressure

I have been diagnosed as having high blood pressure :
My blood pressure has been checked recently and it is normal’
My blood pressure has not be checked recently s

Hlfl

The following is a list of things people say they find helpful when they are
depressed or nervous. (Circle the best descriptor of the helpfulness of each
activity for you), '

" Very Fairly | Not at all | Never
Helpful | Helpful | Helpful |Tried It
 Smoking ... [ S 3.5 1.7 -
JEating L LSS VRV SN FSSUN. JNUN A
L; Having a drink such as a highball
- or cocktail or some wine or beer 1 3 5 7
Working harder than usual, either /
around the house or on the job 1 3. 1 5 7
Ln e e e o e e e 2 T o i A P’ e S S e A S e e e e e i et vt o o s w0 o S e on el s e e e o o
| Taking a tranquilizer . 4 I .1 . SN SN S
Taking some other kmd of pill or .
mechcme 3 1 3 - 7
Going to church or saying a A
~prayer ' 1 3 5 7
Talking it over with a friend or : | |
relative : o 3 5 7
Just trying to forget about it 1 3 5 7 |
Going for a drive , i 3 S 7
["—.—"'"""'--"_-"—'-_"——"———_'—_-_—""'——. ———————————————————————————————————
Going for a walk : , 1 3 ) 7
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17. LIFE EVENTS: Please check YES or NO for each of the following ‘events
in each year in the table. ,
1971 1972 1973 1974
YES |NO| YES [NO | YES |[NO { YES [NO
MARITAL STATUS
__Gotmarried __________________ b

o e s e e G - s e Tt = s = T - " - - —— T 2 o

Became divorced

L e e o e o

e o @ e

o e o o of

___L_o_s_s_czf spouse througﬁ death ] ]
Marital reconciliation ]| R R R N D e
FAMILY
___Pregnancy (wife, self, girlfriend) , i
| Gained new family member ~ " [T TV TTVYTTTTrTTTT

o - — ——— ————— —— . ——— o 7y ovor S ]

-+ —— -

D

S T—

|~ Spouse started or stopped job ] | T T T
Son or daughter left home -
| Son or daughter got married N | I I R
" Death of close family member || R I
" Serious illness in family ([~ T T T
EDUCATION '
Started school (college or trade)
|~ Left school (college, trade, ofF high ||~~~ T T R
school) without graduation
Graduated from school (college,
trade, or high school)
" " Academic trouble in school ] | Y A R R R R
EMPLOYMENT
Got promotion
" Got demotion TTTTTTTTTTTTTI T T [ I R R R
|~ Job responsibilities changed or new || N D R D T
job
|~ " Had trouble with boss or other em— || T R
plovee
Got fired
| Got laid-off T TTTTTTTTTTTAATTTOC N [~
[ __Quitajob T T T T
Retired

77
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17. LIFE EVENTS (Continued)

1971

1972.

1973

1974

YES [NO

YES, INO

YES

NO

FINANCES '

o e = — —- A - — - S o G R S Gs e B S W o - S o]

Involvement in lawsuit

e el

- o e o s

NO |YES

e o o s o ot o s

Considerable improvement in
financial condition

Changed residence

- o e - — T - — - "y oo o ———- - -

e - " o - S0 " . T . T A W v oo Pe e e S an e S e G P ————

Arrest or conviction for non-traffic
- offense '

fort e e vom e e o e et e G o e —— e

el e e e o v e e et e o s G B vy e e e e e - -

" “Considerable worsening in financial || | 1| 1 | | |77 B
condition
OTHER

g o ane oo

Sy

Major personal injury or illness

" Aicohol-related arrest or convistion N TTTTTTTTITTTTTTTTT T B e
__Detention injail ] S N o
__.Disturbing troubles with close friend |} | 1 __| I R R

__Death of close friend________________ N Y DO S S N

Started or broke up an engagement

v M e ———— . Tp e By o Sdp im Sy S o o Ty W e S -~ fan P ———

Started or stopped going steady with
someone

e e s e o > s s T T S e G N v S — WO g ——— - —— - —— "

e o e e - — T — o (T T - ) WY Ty S b S ——

el v wee e e e s e

o e e et e e e e

h o s o e o

s o oo . e o e

—

b e i ame o]

 eaatn et

e e o
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18.

ACTIVITIES: Please indicate whether the following statements

are True or False.

TRUE

FALSE

I often go to movies, plays, etc.

e s S e . e G - T o S B i 8 o G G St - P s e G " . v o

I often participate in sporting or recreational
activities (bowling, hiking, jogging,
exercising, canoeing, etc.)

G e v . " W — —— — — — S > —— " - G A - - s e G e o

I have one or more arts or crafts which I
thoroughly enjoy (carpentry, painting,
gardening, etc.)

T e e e G s o 0 0% e G S G s Ay S St T G S e = e A G e

I often engage in intellectual pastimes
(reading, debating, etc.)

s [ e e e et —_—— T S e S o ——— . . T e o ——— ]

In addition to my job, I have many outside
interests

I am an active member in a church, school
or social organization (e.g., Kiwanis,

PTA, Elks, etc.)

= e O e o e e —— - — - ————— - - - —— — > o

Overall T am happy with my life

[ v e e e e s e ced

b . o o - -]

———— - ———

S
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