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1.0 INTRODUCTION 

Reported herein are the results of a six-month planning 

effort, identified as Phase I, undertaken in preparation for a 

potential long-term study entitled "Analysis of High-Risk Groups 

for Alcohol Countermeasures." The primary objective of the pro- 

spective long-term study is to identify individuals most likely 

to be involved in alcohol-related (A/R)  crashes. A second 

objective is to identify countermeasure approaches that may be 

expected to reduce highway accidents among identified high-risk 

drivers so 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-I1 activities, if 

undertaken as originally conceived by NHTSA, would have in- 

cluded the collection of a variety of detailed data elements 

about drivers within the groups identified in Phase I, and 

formulation of a risk-prediction.technique based on these data 

and their analyses. Phase I11 would consist of a validation 

study of the predictive techniques, using five years of driving 

record followup data. These requirements* were amplified in 

early discussions between technical principals from NHTSA and 

HSRI, and NHTSA personnel stressed the importance of addressing 

the pertinent benefit/cost considerations throughout the study. 

The Phase-I objectives 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 computerized data files, and by assembling pertinent in- 

formation about Michigan's A/R crash experience. These activi- 

ties have not produced any startling research results. However, 

the existing data, particularly when reviewed and interpreted 

from a benefit/cost and countermeasure-program perspective, 

clearly have important implications for the conduct of Phase 11. 

The results to date and their interpretation together comprise 

Task 1 of Phase I and are given in Section 2 of this report. 

Section 3--Phase I, Task I1 Planning Results--contains 

HSRI's recommendations regarding the conduct of Phase 11. It 

will be seen subsequently that the activities and statement of 

work deriving from these recommendations are somewhat more 

modest in scope than those given in the original RFP for Phase 

11. The fundamental reason for this is that we believe it in- 

portant to resolve several of the research issues uncovered 

during the Phase-I activities. In agreement with the RFP, we 

believe that considerable analytic work is called for during 

Phase I1 on the driving records of individuals within the ex- 

perimental study groups. Unlike the RFP, we do not think it 

wise' to plan for an extensive and expensive primary data col- 

lection effort on individual drivers at this time. The reasons 

for this position are developed in subsequent sections. 



2.0 PHASE I ,  TASK I RESEARCH RESULTS 

The p r e s e n t  s e c t i o n  c o n t a i n s  a  summary o f  t h e  r e s e a r c h  

f ind ings- -both  t h o s e  known h e r e t o f o r e  and t h o s e  newly genera ted- -  

on which t h e  recommendations c o n t a i n e d  i n  S e c t i o n  3 .0  a r e  based .  

A l i m i t e d  rev iew of  t h e  r e c e n t ,  p e r t i n e n t  l i t e r a t u r e  was under- 

t a k e n ;  a  summary of  t h i s  rev iew f o l l o w s  and d e t a i l e d  i n f o r m a t i o n  

w i l l  be  found i n  Appendix A .  Key f i n d i n g s  from c e r t a i n  a n a l y s e s  

o f  in-house,  computer ized c r a s h  f i l e s  a r e  a l s o  g i v e n .  S p e c i f i c  

d a t a  a b o u t  Michigan ' s  A/R c r a s h  e x p e r i e n c e  a r e  p r e s e n t e d ,  i n c l u d -  

i n g  c o s t s  of c r a s h e s  by s e v e r i t y ,  geograph ic  d i s t r i b u t i o n ,  and 

t h e  i n c i d e n c e  of  A/R c r a s h e s  among Michigan d r i v e r s .  The impor- 

t a n t  i s s u e s  of  f a l s e  p o s i t i v e  and f a l s e  n e g a t i v e  t e s t  r e s u l t s - -  

which n e c e s s a r i l y  r e s u l t  when i m p e r f e c t  p r e d i c t i v e  t e c h n i q u e s  

a r e  used f o r  s c r e e n i n g  o r  d i a g n o s t i c  purposes- -a re  a l s o  d i s -  

cussed  and a r e  r e l a t e d  t o  t h e  low i n c i d e n c e  of  A/R c r a s h e s  among 

t h e  d r i v i n g  p o p u l a t i o n  a t  l a r g e .  B e n e f i t / c o s t  c o n s i d e r a t i o n s  

are addres sed  b r i e f l y ,  and t h e  f i n d i n g s  a r e  summarized i n  terms 

of t h e  Phase I1 a c t i v i t i e s  t o  be  under taken  s u b s e q u e n t l y .  



2 . 1  LITERATURE REVIEW 

A d e t a i l e d  review of  r e c e n t  l i t e r a t u r e  t h a t  p rov ides  s i g n i -  

f i c a n t  background in fo rmat ion  f o r  t h i s  s tudy  i s  p r e s e n t e d  i n  

Appendix A. The l i t e r a t u r e  review was o rgan ized  i n  terms of  

b i o g r a p h i c a l ,  demographic, socio-economic, and c e r t a i n  s i t u -  

a t i o n a l  v a r i a b l e s ,  and was o r i e n t e d  toward i d e n t i f y i n g  t a r g e t  

groups f o r  which c o s t - e f f e c t i v e  A/R countermeasures could  be  

p o s t u l a t e d  and a p p l i e d .  

I d e n t i f y i n g  o p e r a t i o n a l  t a r g e t  groups from t h e  e x i s t i n g  

l i t e r a t u r e  p r e s e n t e d  many problems. S t u d i e s  g e n e r a l l y  a r e  n o t  

comparable because  of d i f f e r i n g  methodologies and d a t a  incorn- 

p a t i b i l i t i e s .  C r i t i c a l  v a r i a b l e s  a r e  o f t e n  p o o r l y  measured, i f  

a t  a l l ,  and comprehensive, m u l t i d i s c i p l i n a r y  r e s e a r c h  u s i n g  

l o n g i t u d i n a l  a n a l y s e s  i s  uncommon, A n a l y t i c  t echn iques  have 

f r e q u e n t l y  been inadequa te .  The n e t  r e s u l t  has  been t h a t  u s e f u l ,  

s p e c i f i c  t a r g e t  groups w i t h  known, e l e v a t e d  r i s k s  t o  A/R c r a s h e s  

have n o t  been uncovered by t h e  l i t e r a t u r e  review. 

This  r e s u l t  n o t w i t h s t a n d i n g ,  t h e  review has  been p r o d u c t i v e ,  

i n  t h a t  a  number of  v a r i a b l e s  were found t o  be  c o r r e l a t e d  w i t h  

A/R c r a s h e s  c o n s i s t e n t l y .  These w i l l '  prove u s e f u l  bo th  i n  he lp-  

i n g  t o  d e f i n e  p o t e n t i a l  countermeasure groups and f o r  use  i n  pre-  

d i c t i v e  models employed t o  g e n e r a t e  r i s k  f a c t o r s  f o r  i n d i v i d u a l s  

w i t h i n  t h e  groups .  F u r t h e r ,  methodologica l  weaknesses c h a r a c t e r -  

i s t i c  of some of t h e  s t u d i e s  a r e  e v i d e n t ,  and a  d i s c u s s i o n  of t h e s e  

shou ld  prove u s e f u l  t o  whatever  o r g a n i z a t i o n  under takes  Phase 11. 



The a s s o c i a t i o n  of t h e  b a s i c  demographic v a r i a b l e s  ( age ,  

sex, m a r t i a l  s t a t u s ,  r a c e )  and a c c i d e n t s ,  p a r t i c u l a r l y  A/R 

a c c i d e n t s ,  has  been demonstrated by t h e  l i t e r a t u r e .  The s t r e n g t h  

of t h i s  a s s o c i a t i o n  v a r i e s  from s tudy  t o  s t u d y ,  depending on 

the number of o t h e r  v a r i a b l e s  inc luded ,  t h e  c r i t e r i o n  v a r i a b l e ( s ) ,  

the s tudy  p o p u l a t i o n ,  and t h e  methodology used by t h e  i n v e s t i -  

g a t o r .  The young ( 1 6 - 2 9 )  male d r i v e r  i s  c o n s i s t e n t l y  i d e n t i f i e d  

a s  be ing  over- involved i n  a c c i d e n t s ,  w h i l e  t h e  o l d e r  (30 -50 )  

male d r i v e r  has  been i d e n t i f i e d  a s  t h e  h igh  BAC (Blood Alcohol 

Concent ra t ion)  d r i v e r  i n  both  DWI (Dr iv ing While I n t o x i c a t e d )  and 

A/R c r a s h  popu la t ions .  Divorced o r  s e p a r a t e d  males a r e  over- 

r e p r e s e n t e d  i n  a c c i d e n t  popu la t ions  and t end  t o  be  d r i n k i n g  a t  

t h e  time of t h e i r  a c c i d e n t .  When used,  socio-economic i n d i c a t o r s  

have i d e n t i f i e d  b l u e - c o l l a r  workers a s  s i g n i f i c a n t  c o n t r i b u t o r s  

t o  a l c o h o l  o f f e n s e s  and A/R c r a s h e s .  P a s t  d r i v i n g  and c r i m i n a l  

r ecords  have n o t  been shown t o  c o n s i s t e n t l y  and r e l i a b l y  p r e d i c t  

f u t u r e  d r i v i n g  behav io r .  However, some competent s t u d i e s  have 

found t h a t  combinations of  t r a f f i c  and c r i m i n a l  o f f e n s e s ,  inc lud-  

i n g  a c c i d e n t s ,  a r e  a s s o c i a t e d  w i t h  d r i n k i n g  and d r i v i n g ,  w h i l e  

o t h e r s  have found no s i g n i f i c a n t  r e l a t i o n s h i p .  

Psycho log ica l  t e s t s  o r  indexes  of d e v i a n t  behav io r  have met 

wi th  mixed success  when used t o  p r e d i c t  f u t u r e  d r i v i n g  behav io r .  

Recent s t u d i e s  have i n d i c a t e d  t h a t  long- o r  shor t - t e rm s t r e s s ,  i n  

con junc t ion  w i t h  a l c o h o l  u s e  may p r e c i p i t a t e  behav io r  l e a d i n g  t o  

a c c i d e n t  involvement.  u n t i l  c o r r e l a t i o n s  of psycho log ica l  t e s t s  

and p e r s o n a l i t y  p r o f i l e s  w i t h  d r i v i n g  behavior  a r e  shown t o  be  

s t a b l e  and exper imenta l ly  r e p r o d u c i b l e ,  t h e  u t i l i t y  o f  



p s y c h o l o g i c a l  indexes  f o r  p r e d i c t i n g  d r i v i n g  behav io r  remains 

u n c e r t a i n ,  

The many i n v e s t i g a t i o n s  r e p o r t e d  i n  &he l i t e r a t u r e  employ 

a  f u l l  range  of  r e s e a r c h  methods f o r  u l t i m a t e  t r i a n g u l a t i o n  on 

t h e  same end r e s u l t ,  e . g . ,  t o  unders tand who it i s  t h a t  becomes 

invo lved  i n  an a l c o h o l - r e l a t e d  highway c r a s h .  I n  t h e  m a j o r i t y  

of  s e l e c t i o n s  reviewed h e r e ,  t h e  methodologies ,  i n  t h e  a b s t r a c t ,  

were sound and i n t e r n a l l y  v a l i d  ( a  l a r g e  number o f  l e s s - than-  

adequate  s o u r c e s  were excluded because of methodologica l  de- 

f i c i e n c i e s ) .  However, t h e  many p r e d i c t i v e  models g e n e r a t e d  o r  

v a r i a b l e  c o r r e l a t i o n s  found were of l i t t l e  p r a c t i c a l  va lue  f o r  

i n d i v i d u a l  o r  'group i d e n t i f i c a t i o n .  This  l a c k  of  u t i l i t y  was 

t h e  r e s u l t  of  inadequa te  a n a l y t i c  methodology, d i sc ip l ine -bound  

d a t a  se ts ,  d a t a  r e s t r i c t i o n s  o r  i n c l u s i o n  of i n t e r c o r r e l a t e d  

v a r i a b l e s ,  and/or  t h e  f a i l u r e  of  t h e  i n v e s t i g a t o r  t o  de termine  

t h e  p r a c t i c a l  accuracy o f  p r e d i c t i o n s  o r  c o r r e l a t i o n s  f o r  a 

g e n e r a l  p o p u l a t i o n .  

Many of  t h e  s t u d i e s  reviewed d i s p l a y  a  l e v e l  of s t a t i s t i c a l  

a n a l y s i s  t h a t  i s  p a t e n t l y  inadequa te  t o  address  complex and 

v a r i a b l e  i n t e r a c t i v e  problems. T y p i c a l l y  t h e s e  s t u d i e s  provided 

measured r e l a t i o n s h i p s  of  s i n g l e  independent  v a r i a b l e s  t o  s i n g l e  

measures of  c r a s h  o c c u r r e n c e s ,  f o r  groups o r  i n d i v i d u a l s .  The 

b i - v a r i a t e  a n a l y t i c a l  s i t u a t i o n  i n v i t e s  numerous i n f e r e n t i a l /  

methodologica l  t r a p s .  Spur ious  r e l a t i o n s h i p s ,  f o r  i n s t a n c e ,  

o f t e n  a r e  produced i n  c o r r e l a t i o n a l  s t u d i e s .  I f  inadequa te  

c o n t r o l  i s  achieved through i n t r o d u c t i o n  of " c o n t r o l "  o r  



i n t e r v e n i n g  v a r i a b l e s ,  a  s t a t i s t i c a l l y  s i g n i f i c a n t  b u t  s p u r i o u s  

c o r r e l a t i o n  may p e r s i s t .  Thus, s e v e r a l  s t a t i s t i c a l l y  s i g n i -  

f i c a n t  " p r e d i c t o r s "  have been found when, i f  t h o s e  f a c t o r s  had 

been adequa te ly  c o n t r o l l e d  f o r ,  they  would have been shown t o  

b e  f a l s e l y  o r  n o n - s i g n i f i c a n t l y  a s s o c i a t e d  w i t h  c r a s h e s .  The 

need t o  p r e d i c t  h i g h - r i s k  t a r g e t  groups,  i n  a  way s u i t a b l e  f o r  

a d m i n i s t r a t i v e  u s e ,  r e q u i r e s  t h a t  a  complex and i n t e r a c t i v e  

phenomenon b e  analyzed a t  i t s  own l e v e l  of complexity.  The r e -  

l a t i o n s h i p  of one independent  v a r i a b l e  t o  a  c r a s h  cannot  

l o g i c a l l y  be  g iven h igh  p r e d i c t i v e  we igh t  u n l e s s  it i s  viewed a s  

b e i n g  i n t e r a c t i v e  w i t h  s e v e r a l  o t h e r  independent  te rms.  For t h e  

most p a r t ,  t h e r e  i s  l i t t l e  emphasis on m u l t i v a r i a t e  a n a l y s e s  i n  

t h e  l i t e r a t u r e - - e s p e c i a l l y  r e g a r d i n g  t h e  a n a l y s i s  of a l coho l -  

r e l a t e d  c r a s h e s .  

Another c h a r a c t e r i s t i c  of t h e  l i t e r a t u r e  i s  t h e  v a r i e t y  of  

d i s c i p l i n e s  r e p r e s e n t e d  and a  s tubborn  p e r s i s t e n c e  of i n v e s t i -  

g a t o r s  t o  cons ide r  v a r i a b l e s  only  w i t h i n  d i s c i p l i n a r y  boundar ies .  

For example, t h e r e  i s  no measured i n t e r a c t i o n  between d i v i z e d -  

a t t e n t i o n  t a s k  performance and a c u t e  r i 5 k - t a k i n g  b e h a v i o r ,  o r  

socio-economic s t a t u s  and s t r e s s f u l  l i f e  e v e n t s ,  o r  o t h e r  

p o t e n t i a l l y  u s e f u l  c o r r e l a t i o n s .  The f i e l d  of highway s a f e t y  i s  

f a r  t o o  i n t e r -  and m u l t i - d i s c i p l i n a r y  t o  pe rmi t  i n v e s t i g a t o r s  t h e  

luxury  of narrowly conceived r e s e a r c h  conducted accord ing  t o  

s t r i c t  d i s c i p l i n a r y  p o i n t s  of view. 

Data r e s t r i c t i o n s  i d e n t i f i e d  throughout  t h e  l i t e r a t u r e  r e -  

view s e v e r e l y  l i m i t e d  t h e  adequacy of  many i n v e s t i g a t i o n ~ .  This  

i s  p a r t i c u l a r l y  t r u e  of secondary a n a l y s e s  of  c r a s h ,  v i o l a t i o n ,  



and c o n v i c t i o n  d a t a .  The problem i s  t h a t  p re -c rash  b e h a v i o r a l  

measures a r e  r a r e l y  o b t a i n e d  f o r  o f f i c i a l  r e c o r d s ,  There fo re ,  

c r i t i c a l  a n a l y s e s  of  c r a s h e s  a r e  i n h i b i t e d  by t h e  l a c k  o f  

e s s e n t i a l  i n f o r m a t i o n ,  and t h e  s t u d i e s  t h a t  do have adequate  

b e h a v i o r a l  d a t a  a r e  n o t  adequa te ly  i n t e g r a t e d  w i t h  t h e  c r a s h  

r e c o r d s .  I n t e g r a t i o n  by i n f e r e n c e  i s  u n s a t i s f a c t o r y  f o r  pur- 

poses  o f  t a r g e t - g r o u p  i d e n t i f i c a t i o n .  Another d a t a  r e s t r i c t i o n  

i s  t h e  i n a b i l i t y  of  many i n v e s t i g a t o r s  t o  o b t a i n  comparable d a t a  

over  a  long enough time p e r i o d  t o  f a c i l i t a t e  t e s t s  of  t h e  

s t a b i l i t y  o f  f i n d i n g s  o v e r  time, 

Some of t h e  i n v e s t i g a t i o n s  reviewed a r e  hampered by t h e  in -  

c l u s i o n  of i n t e r - c o r r e l a t e d  and/or m u l t i - c o l i n e a r  v a r i a b l e s  wi th-  

i n  t h e  same c o r r e l a t i o n a l  a n a l y s e s .  The end r e s u l t s  of  such 

e r r o r s  of  methodology a r e  s t a t i s t i c a l l y  impress ive  p r e d i c t i o n  

models w i t h  l i t t l e  p r a c t i c a l  v a l u e .  C lose ly  a s s o c i a t e d  w i t h  such 

methodologica l  shortcomings i s  t h e  use  of s e l f - s e l e c t e d  popu- 

l a t i o n s  o r  case-s tudy d a t a  t o  develop p r e d i c t i o n  models of  h igh-  

r i s k  groups.  This  s o r t  of d a t a  se t  f r e q u e n t l y  r a i s e s  the 

q u e s t i o n  of g e n e r a l i z a b i l i t y  . 



2 . 2  ANALYSIS OF SELECTED COI'IPUTER FILES 

The i n i t i a l  l i t e r a t u r e  review made it a p p a r e n t  t h a t  t o o  few 

of t h e  s t u d i e s  had s p e c i f i c a l l y  r e l a t e d  d r i v e r  v a r i a b l e s  t o  A/R 

a c c i d e n t s .  To f i l l  t h i s  v o i d  t o  t h e  e x t e n t  p o s s i b l e ,  in-house 

f i l e s  were reviewed t o  i d e n t i f y  d a t a  sets t h a t  c o n t a i n e d  b o t h  

d r i v e r - s p e c i f i c  v a r i a b l e s  and a c c i d e n t - s p e c i f i c  v a r i a b l e s .  Of 

t h e  f o u r  f i l e s  s e l e c t e d ,  t h r e e  c o n t a i n  i n f o r m a t i o n  on s p e c i f i c  

d r i v e r s  o r  s p e c i f i c  a c c i d e n t s ,  and one c o n t a i n s  roads ide-survey 

i n f o r m a t i o n ,  i n c l u d i n g  BACs.  

Our i n i t i a l  g o a l s  i n  a n a l y z i n g  t h o s e  f i l e s  were t o :  

(1) Compare t h e  A/R c r a s h  d a t a  i n  t h e  f i l e s  w i t h  t h e  A/R 
v a r i a b l e s  r e p o r t e d  i n  t h e  l i t e r a t u r e ;  

( 2 )  I d e n t i f y  a d d i t i o n a l  A/R-crash v a r i a b l e s  t h a t  were n o t  
r e p o r t e d  i n  t h e  l i t e r a t u r e ;  

( 3 )  I d e n t i f y ,  t o  t h e  e x t e n t  p o s s i b l e ,  t h e  involvement  o r  
over-involvement of t a r g e t  groups sugges ted  by t h e  l i t e r a t u r e ;  
and 

( 4 )  I d e n t i f y  new t a r g e t  groups o r  unique p o p u l a t i o n s  ex- 
h i b i t i n g  a  h igh  f requency of d r i n k i n g  and d r i v i n g  o r  A/R c r a s h e s .  

2 .2 .1  D e s c r i p t i o n  of Data S e t s  

The f o u r  f i l e s  used a s  d a t a  s o u r c e s  were: 

( C P I R )  f i l e .  

T h i s  c o n t a i n s  v e h i c l e ,  occupan t ,  and i n j u r y  d a t a  f o r  6,060 a c c i -  

d e n t  c a s e s  c o l l e c t e d  by more t h a n  30 m u l t i d i s c i p l i n a r y  a c c i d e n t -  

i n v e s t i g a t i o n  teams from around t h e  coun t ry .  Because t h e  non- 

NHTSA teams d i d  n o t  r e p o r t  on such d r i v e r - s p e c i f i c  v a r i a b l e s  a s  

m a r i t a l  s t a t u s ,  o c c u p a t i o n ,  d r i v i n g  r e c o r d ,  d r i v e r  stress, a l c o h o l  

usage o r  o t h e r  d r i v e r  impairment ,  C P I R  c a s e s  miss ing  t h o s e  d a t a  

were excluded from t h e  a n a l y s i s .  I n  g e n e r a l ,  teams d i d  n o t  s e l e c t  

c a s e s  f o r  i n v e s t i g a t i o n  based on t h e  d r i n k i n g  s t a t e  of t h e  d r i v e r .  

P o t e n t i a l  b i a s e s  on o t h e r  v a r i a b l e s  have been n e g l e c t e d  i n  t h e  



e f f o r t  t o  a s s o c i a t e  a l c o h o l ,  c r a s h  involvement ,  and d r i v e r  char-  

a c t e r i s t i c s .  S p e c i f i c  b i a s e s  a r e  noted  where they  appear  t o  i n -  

f l u e n c e  t h e  conc lus ions  given.  

( 2 )  The Washtenaw County Alcohol S a f e t y  Action Program 

(ASAP) f i l e .  This  c o n t a i n s  d r i v i n g  r e c o r d s ,  c r i m i n a l  r e c o r d s ,  

and program e v a l u a t i o n  r e c o r d s  on 3,539 a l c o h o l  o f f e n d e r s  who 

p a r t i c i p a t e d  i n  t h e  program under t h e  s u p e r v i s i o n  of t h e  Wash- 

tenaw County Cour ts .  The d r i v i n g  r e c o r d s  a r e  complete f o r  a 

6 1/2-year p e r i o d ,  and i n c l u d e  an average  of t e n  months' d r i v i n g  

exposure a f t e r  complet ion of t h e  program. 

( 3 )  The Wayne County F a t a l i t y  (WCF) f i l e .  This  c o n t a i n s  

d r i v i n g  r e c o r d s  and a c c i d e n t  d a t a ,  bo th  p r e c r a s h  and c r a s h ,  f o r  

309 dead d r i v e r s  involved i n  f a t a l  a c c i d e n t s  t h a t  occurred  i n  

Wayne County, Michigan, d u r i n g  t h e  p e r i o d  J u l y  1 5 ,  1967, through 

August 31, 1969. 

( 4 )  The Xa t iona l  Roadside Survey (NRS) and Na t iona l  Roadside 

Survey Archive (RSA)  f i l e s .  These c o n t a i n  r o a d s i d e  survey d a t a  

from a l l  a r e a s  of t h e  U.S. The NRS f i l e ,  c o n t a i n i n g  3,698 

i n t e r v i e w s ,  r e p r e s e n t s  a  na t ionwide ,  random survey of n i g h t t i m e  

d r i v e r s .  The RSA f i l e ,  a  c o l l e c t i o n  of Alcohol S a f e t y  Action 

Program r o a d s i d e  s u r v e y s ,  c u r r e n t l y  c o n t a i n s  approximately 

80,000 i n t e r v i e w s  o b t a i n e d  i n  78 su rveys  from 28 ASAPs i n  a s  

many s t a t e s .  A f t e r  comparing t h e  f r e q u e n c i e s  of  v a r i a b l e  r e -  

sponses  t o  a s c e r t a i n  t h e  g e n e r a l i z a b i l i t y  of t h e  NRS d a t a ,  

f u r t h e r  b i v a r i a t e  a n a l y s e s  were conducted on t h e  NRS f i l e  only .  



2.2.2 Methods and R e s u l t s  

To main ta in  cons i s t ency  and f a c i l i t a t e  comparison w i t h  o t h e r  

s e c t i o n s  of  t h i s  r e p o r t ,  t h e  f i n d i n g s  from t h e  computer f i l e s  

a r e  r e p o r t e d  h e r e  f i r s t  by v a r i a b l e  and proposed t a r g e t  group and 

t h e n  summarized w i t h  r e s p e c t  t o  t h e  l i t e r a t u r e  review. The i m -  

p l i c a t i o n s  of t h e  f i n d i n g s  a s  they a f f e c t  t h e  remainder  o f  t h e  

r e p o r t  a r e  then  d i s c u s s e d .  

Sex. Male d r i v e r s ,  w i t h o u t  e x c e p t i o n ,  were over- involved i n  - 
the A/R c r a s h  groups i n  our  f i l e s .  Consequently,  most subsequent  

ana lyses  were conducted only on male s u b s e t s .  Males comprised 

87.6% of t h e  WCF p o p u l a t i o n ,  69.1% of t h e  C P I R  p o p u l a t i o n ,  and 

82.8% of t h e  NRS popu la t ion .  C l e a r l y ,  on a  c o s t - e f f e c t i v e  b a s i s ,  

any countermeasure aimed a t  h i g h - r i s k  t a r g e t  groups shou ld  b e  

d i r e c t e d  a t  male d r i v e r s .  

Race. The u t i l i t y  of this v a r i a b l e  i n  connect ion  w i t h  - 
countermeasures i s  q u e s t i o n a b l e .  However, i n  t h e  WCF f i l e ,  35.6% 

of  w h i t e  d r i v e r s  and 23.7% of non-white d r i v e r s  had n o t  been 

d r i n k i n g ,  w h i l e  53.0% of w h i t e  and 64.4% o f  non-white d r i v e r s  were 

above .10  BAC. This  t ends  t o  s u p p o r t  r e p o r t s  i n  t h e  l i t e r a t u r e  

t h a t  non-white d r i v e r s  i n  a c c i d e n t  popu la t ions  t e n d  t o  have been 

d r i n k i n g  more of  t e n  and more h e a v i l y .  

Socio-Economic Level .  B l u e - c o l l a r  workers  comprised 57% of 

t h e  NRS sample, 27.1% of t h e  CPIR f i l e * ,  and 4 8 . 2 %  of t h e  WCF 

f i l e .  This  o c c u p a t i o n a l  c l a s s  was found t o  be  more f r e q u e n t l y  

a s s o c i a t e d  wi th  d r i v i n g  a f t e r  d r i n k i n g ,  and w i t h  h i g h e r  B A C s ,  L l a n  

*This f i g u r e  i s  proSably low, due t o  the s e l e c t i o n  of newer- 
model-year v e h i c l e s  f o r  t h e  case  s t u d i e s .  



any o t h e r  o c c u p a t i o n a l  c l a s s .  V a r i a b l e s  a s s o c i a t e d  w i t h  

o c c u p a t i o n a l  c l a s s ,  such a s  income l e v e l  and e d u c a t i o n ,  a l s o  show 

t h i s  t r e n d .  ~ h e s e  f i n d i n g s  a r e  i n  agreement w i t h  t h e  l i t e r a t u r e  

s t u d i e s  t h a t  used t h i s  type  of  v a r i a b l e .  

Dr iv ing  Record. Two f i l e s ,  t h e  ASAP and WCF, had r e l i a b l e  

d r i v i n g  r e c o r d  d a t a .  The a n a l y s i s  of  t h e  ASAP d a t a  i n c l u d e d  

l a t e r  under  t h e  D W I  t a r g e t  group. The WCF d r i v i n g  h i s t o r i e s  d i d  

n o t  show any unique a s s o c i a t i o n s .  The a c c i d e n t  r a t e  (computed 

by e x c l u d i n g  t h e  f a t a l  a c c i d e n t )  was s l i g h t l y  h i g h e r  f o r  t h e  f a t a l  

sample than  f o r  t h e  g e n e r a l  d r i v i n g  p u b l i c ,  b u t  abou t  h a l f  t h e  

r a t e  of t h e  ASAP sample. Eigh-a lcohol  f a t a l s  ( .15+ BAC) had a  

h i g h e r  v i o l a t i o n  r a t e  than  t h o s e  w i t h  lower BACs.  

. Younger d r i v e r s  ( l e s s  than  25  y e a r s  o l d )  have con- 

s i s t e n t l y  been r e p o r t e d  i n  t h e  s c i e n t i f i c  l i t e r a t u r e  and i n  t h e  

p o p u l a r  p r e s s  t o  be  over - represen ted  i n  c r a s h  p o p u l a t i o n s .  The 

common b a s e  p o p u l a t i o n s  from which such o v e r - r e p r e s e n t a t i o n s  a r e  

measured a r e  g e n e r a l  p o p u l a t i o n  d a t a  and numbers o f  d r i v i n g  

l i c e n s e s .  Even though L\e l a t t e r  i s  t h e  b e t t e r  of  t h e  two meai 

s u r e s ,  i t s  adequacy a s  an  adequate  measure of t h e  exposed popu- 

l a t i o n  has  been cha l l enged .  None the less ,  a  f i n d i n g  t h a t  some group 

i s  o v e r - r e p r e s e n t e d  i n  a  c r a s h  p o p u l a t i o n  r e l a t i v e  t o  i t s  numbers 

i n  t h e  l i c e n s e d  d r i v i n g  p o p u l a t i o n  i s  u s e f u l  i n  t h e  p r e s e n t  con- 

t e x t  f o r  i d e n t i f y i n g  t a r g e t  groups .  Furthermore,  t h e  more n e a r l y  

i d e a l  exposure measures,  such a s  m i l e s  d r i v e n  o r  n i g h t t i m e  miles 

d r i v e n ,  a r e  n o t  a v a i l a b l e .  

The d a t a  s e t s  analyzed h e r e  demonst ra ted ,  a s  d i d  t h e  

l i t e r a t u r e  review,  t h a t  younger d r i v e r s  a r e  over- involved i n  t h e  



f requency  o f  n i g h t t i m e  d r i v i n g  and i n  the f requency  o f  t h e i r  

a c c i d e n t s .  D r i v e r s  under  25 y e a r s  o l d  comprised 4 2 . 2 %  of  t h e  

NRS p o p u l a t i o n  and 39.6% of  the CPIR c r a s h  p o p u l a t i o n .  Of t h e  

d r i v e r s  under  age 25 i n  t h e  NRS f i l e  d a t a ,  18 .3% of  them had 

been d r i n k i n g .  I n  t h e  WCF f i l e  d a t a ,  35.6% of  t h e  d r i v e r s  were 

under  age 2 6 ,  and 67.3% of  t h o s e  d r i v e r s  had been  d r i n k i n g .  

Thesd d a t a  can be  compared w i t h  t h e  p e r c e n t a g e s  o f  young 

d r i v e r s  i n  t h e  U.S. and i n  Michigan." Of a l l  U.S. male l i c e n s e e s  

i n  1972, 21.8% were under  age 25. ( I r r e s p e c t i v e  of  s e x ,  2 2 . 1 %  

o f  a l l  U.S. l i c e n s e e s  were under  age 25 i n  1972.) I n  Flichigan, 

male d r i v e r s  under  age 2 6  comprised 25.8% of  a l l  male l i c e n s e e s  

i n  1972. 

While t h e  a c c i d e n t  f i l e s  a r e  n o t  s t r i c t l y  comparable ,  t h e  

d a t a  i n d i c a t e  t h e  over- involvement  of  t h e  younger  d r i v e r .  The 

CPIR d a t a  a r e  probably  n o t  i n d i c a t i v e  of  Lhe g e n e r a l  t r e n d  

o b s e r v a b l e  i n  t h e  l i t e r a t u r e  because  of +he s e l e c t i o n  c r i t e r i a  

employed by t h e  a c c i d e n t  i n v e s t i g a t i o n  teams,  most o f  which were 

f o c u s s i n g  on a c c i d e n t s  i n v o l v i n g  new- and recent-model  v e h i c l e s .  

Younger d r i v e r s ,  even when d r i n k i n g ,  however, t e n d  t o  have a  

lower BAC than  o l d e r  d r i v e r s .  I n  t h e  WCF f a t a l i t y  sample,  77.2% 

of  d r i v e r s  26-45 y e a r s  o l d  were above 0.10% BAC, w h i l e  52.7% of  

t h e  d r i v e r s  under  age 25 reached  o r  exceeded t h a t  l e v e l .  A s  

s u g g e s t e d  by bo th  t h e  l i t e r a t u r e  and t h e s e  d a t a  a n a l y s e s ,  bo th  

t h e  younger and o l d e r  d r i v e r  c o n t r i b u t e  t o . t h e  A/R c r a s h  problem. 

*Mundy, A.R., D r i v e r s  L icenses  - 1972, U.S. Department of 
T r a n s p o r t a t i o n ,  F e d e r a l  Highway A d m i n i s t r a t i o n ,  Washington, 
D . C . ,  20590, 1973. 



M a r i t a l  S t a t u s .  Data on m a r i t a l  s t a t u s  and BAC from the 

C P I R  and NRS f i l e s  a r e  shown i n  Tab le  1. M a r i t a l  s t a t u s  d a t a  f o r  

U,S. males 18 and o l d e r  a r e  a l s o  g i v e n , *  

I n  t h e  census d a t a ,  d ivorced  and s e p a r a t e d  males t o g e t h e r  

comprise approximate ly  4.5% of t h e  p o p u l a t i o n ,  w h i l e  i n  t h e  NRS 

sample they  comprise 6.1% of  t h e  s o b e r ,  n i g h t t i m e ,  weekend 

d r i v e r s  and a lmos t  1 4 %  of t h e  drunk d r i v e r s .  C l e a r l y ,  d ivorced /  

s e p a r a t e d  d r i v e r s  a r e  over - represen ted  i n  t h e  a t - r i s k  d r i v i n g  

p o p u l a t i o n  and h e a v i l y  o v e r - r e p r e s e n t e d  i n  t h e  d r i n k i n g - d r i v i n g  

p o p u l a t i o n ,  w i t h  r e s p e c t  t o  t h e i r  numbers i n  t h e  g e n e r a l  popu- 

l a t i o n ,  Even though t h e  C P I R  c r a s h  f i l e  must be approached 

w i t h  c a u t i o n  due t o  t h e  s e l e c t i o n  b i a s e s ,  it is  a p p a r e n t  t h a t  

t h e  d ivorced / separa ted  d r i v e r s  a r e  a l s o  h e a v i l y  over- involved 

i n  A/R c r a s h e s  wi th  r e s p e c t  t o  t h e i r  number i n  t h e  g e n e r a l  popu- 

l a t i o n ,  w i t h  15.3% of drunk,  c rash- involved d r i v e r s  e i t h e r  

d ivorced  o r  s e p a r a t e d .  

A comparison of t h e  WCF f i l e  w i t h  census d a t a  f o r  the D e t r o i t  

S tandard  Met ropo l i t an  S t a t i s t i c a l  Area (SMSA) produces s i m i l a r  

r e s u l t s  f o r  t h e  d i s t r i b u t i o n  of f a t a l - a c c i d e n t  d r i v e r s  by m a r i t a l  

s t a t u s .  Separa ted /d ivorced  males o v e r  18 y e a r s  comprise a 

s l i g h t l y  h i g h e r  pe rcen tage  of t h e  p o p u l a t i o n  of t h e  D e t r o i t  

SMSA than of t h e  n a t i o n a l  p o p u l a t i o n  - 5.3% compared t o  4.5%. 

However, d i v o r c e d / s e p a r a t e d  d r i v e r s  a l s o  comprised a l a r g e r  

t o t a l  percentage--9,9%--of t h e  f a t a l  p o p u l a t i o n  than  e i t h e r  the 

*LJ.S. Bureau of t h e  Census, Censcs of Popu la t ion :  1970, Vol. 1, 
C h a r a c t e r i s t i c s  of t h e  P o p u l a t i o n ,  P a r t  2 4 ,  Nichigan,  U.S. 
Government P r i n t i n g  O f f i c e ,  Washington, D . C . ,  1973. 





r o a d s i d e  sample o r  t h e  c r a s h  group. Among high-BAC d r i v e r s  t h e  

d ivorced / separa ted  group comprised 13% of t h e  f a t a l - a c c i d e n t  

d r i v e r s ,  o r  n e a r l y  2 . 5  times t h e i r  number i n  t h e  g e n e r a l  popu- 

l a t i o n .  

The c o n s i s t e n t  f i n d i n g  t h a t  d ivorced / separa ted  males a r e  

over- involved among drunk d r i v e r s  and i n  A/R c r a s h e s ,  both  i n  

t h e  l i t e r a t u r e  reviewed and i n  t h e  f i l e  a n a l y s e s ,  i n d i c a t e s  t h a t  

t h i s  group o f f e r s  a we l l -de f ined  t a r g e t  group f o r  A/R c r a s h  

i n t e r v e n t i o n .  The h igh pe rcen tage  of drunk,  a t - r i s k ,  and crash-  

involved d r i v e r s  who a r e  d ivorced  o r  s e p a r a t e d  i n d i c a t e s  t h a t  

t h i s  group i s  c o n t r i b u t i n g  d i s p r o p o r t i o n a t e l y  t o  t h e  A/R c r a s h  

problem. 

Drinking Involvenent  vs .  I n j u r y  S e v e r i t y .  I t  has  been known 

f o r  some time t h a t  a l c o h o l  involvement i n  c rashes  i n c r e a s e s  a s  

s e v e r i t y  i n c r e a s e s .  A byproduct  of t h e  C P I R  f i l e  a n a l y s i s  i s  

t h a t  t h i s  r e s u l t  has  been e s t a b l i s h e d  w i t h  g r e a t e r  c e r t a i n t y  

than  h e r e t o f o r e .  

F igure  1 d i s p l a y s  t h i s  r e s u l t  i n  terms of AIS  (Abbrevia ted  

I n j u r y  S e v e r i t y  s c a l e  f o r  O v e r a l l  Occupant I n j u r y  S e v e r i t y )  and 

t h e  p e r c e n t  w i t h i n  each A I S  group meeting two codes f o r  d r i v e r  

use  of a l c o h o l .  The code values  and t h e i r  meaning fo l low.  

The s t r i k i n g  t h i n g  about  t h e s e  d a t a  i s  t h e  p o s i t i v e  and 

monotonic i n c r e a s e  of t he  t o t a l  Drunk- o r  Had-Been-Drinking 

curve  a s  a f u n c t i o n  of i n c r e a s i n g  AIS. (The excep t ion  i s  A I S  

1 0 ,  " D e t a i l s  Unknown" f o r  which t h e r e  a r e  only 11 d r i v e r s . )  The 

i n c r e a s e  i s  s e e n  t o  ho ld  even f o r  t h e  f o u r  A I S  codes 6-9 f o r  

i n c r e a s i n g l y  s e v e r e  f a t a l  a c c i d e n t s .  





AIS - Meaning 

None . 
Minor 
Non-Dangerous, Moderate 
Non-Dangerous, Severe  
Dangerous, S e r i o u s  
Dangerous, C r i t i c a l  
F a t a l  Les ions  i n  1 Region 
F a t a l  Les ions  i n  1 Region + Ser ious  Elsewhere 
F a t a l  Lesions i n  2 Regions 
F a t a l  Les ions  i n  3 o r  More Regions 
F a t a l ,  D e t a i l s  Unknown 
I n  jury  Unknown 
I n  j u r i e d ,  S e v e r i t y  Unknown 

D r i v e r  Use of Alcohol  

1 Not d r i n k i n g  o r  miss ing  d a t a  
2 Had Been Drinking 
3 Drunk by Local  Legal  S tandards  ( E i t h e r  

judgmental o r  by BAC - > . l o % )  

AIS codes 0 and most AIS 1 i n j u r i e s  a r e  e q u i v a l e n t  t o  p o l i c e  

a g e n c i e s '  property-damage-only c r a s h e s .  There a r e  15.34% A/R 

d r i v e r s  i n  t h e s e  bro  c a t e g o r i e s .  This  i s  i n  reasonably  good 

agreement  w i t h  t h e  13.92% A/R d r i v e r s  f o r  t h e  1973 Michigan 

s t a t e w i d e  property-damage exper ience .  S i m i l a r l y ,  4 7 . 6 2 %  of t h e  

dead d r i v e r s  orere HBD o r  Drunk, aga in  comparing favorab ly  w i t h  t h e  

comparable 1 9  73 Michigan f i g u r e  of  49.10%. These f i n d i n g s  sug- 

g e s t  t h a t  t h e  CPIR f i l e ,  d e s p i t e  i t s  known weaknesses,  h a s  no 

c a t a s t r o p h i c  b i a s e s  w i t h  r e s p e c t  t o  a l c o h o l  involvement ,  and that 

A/R i n f e r e n c e s  a r e  p o s s i b l e  i f  made w i t h  due c a u t i o n .  

2 . 2 . 3  T a r g e t  Group I d e n t i f i c a t i o n  

The b y - v a r i a b l e  f i n d i n g s  from t h e  computer f i l e s  have con- 

firmed t h e  g e n e r a l  f i n d i n g s  r e p o r t e d  by t h e  l i t e r a t u r e .  Our 

prime concern ,  however, i s  t o  i d e n t i f y  groups ,  based on corn-. 

b i n a t i o n s  of v a r i a b l e s  a s s o c i a t e d  w i t h  an e l e v a t e d  A/R c r a s h  



r i s k ,  wi th  r e s p e c t  t o  t h e  g e n e r a l  d r i v i n g  popu la t ion .  Due t o  t h e  

d i f f e r i n g  sample p o p u l a t i o n s  i n  each computer f i l e  and L\e d i f -  

f e r i n g  n a t u r e  of t h e  v a r i a b l e s  i n  t h e  f i l e s ,  t h e  t a rge t -g roup  

c h a r a c t e r i s t i c s  i d e n t i f i a b l e  i n  each f i l e  a r e  somewhat d i f f e r e n t .  

C P I R  F i l e .  The groups i d e n t i f i a b l e  i n  t h e  C P I R  f i l e  a r e  n o t  

e x a c t l y  those  we might d e s i r e  on t h e  b a s i s  of t h e  l i t e r a t u r e  

review. However, some of t h e  v a r i a b l e s  a r e  t h e  same. Following 

i s  a  l i s t  of some c a n d i d a t e  r i s k  groups from t h e  C P I R  f i l e ,  t o -  

g e t h e r  wi th  some measures of t h e i r  over-involvement i n  a l coho l -  

r e l a t e d  c r a s h e s ,  i n j u r i e s ,  and f a t a l i t i e s .  Some i m p o r t a n t  con- 

s i d e r a t i o n s  t o  keep i n  mind a r e  t h a t  t h i s  i s  a  'crash f i l e ,  s o  

t h e s e  over-involvement r a t e s  a r e  n o t  t h e  same a s  t h e  i n c i d e n c e  

r a t e s  d i s c u s s e d  subsequen t ly .  F u r t h e r ,  t h e  C P I R  f i l e  has  been 

f i l t e r e d  t o  become a  d r i v e r  f i l e  of males.  Thus, t h e  b a s e  group 

i s  a l r e a d y  a t  an e l e v a t e d  r i s k  r e l a t i v e  t o  t h e  g e n e r a l  d r i v i n g  

popu la t ion .  I n  t h e  t o t a l  f i l e  remaining,  1 0 9 0 / 4 1 8 6 ,  o r  2 6 . 0 %  

of  t h e  c r a s h e s ,  were a l c o h o l - r e l a t e d .  Of t h e  s e r i o u s  i n j u r i e s ,  

491/1427, o r  3 4 . 4 % ,  were a l c o h o l - r e l a t e d .  

I n  t h e  Table ,  P1 s t a n d s  f o r  t h e  p r o p o r t i o n  of a l coho l -  

r e l a t e d  c r a s h e s  r e s u l t i n g  i n  s e r i o u s  (AIS 2 o r  g r e a t e r )  i n j u r i e s  

i n  t h a t  group. Thus P1 e q u a l s  the  number of a l c o h o l - r e l a t e d  

s e r i o u s - i n j u r y  c r a s h e s  i n  t h e  group,  d i v i d e d  by t h e  t o t a l  number 

of  s e r i o u s  i n j u r y  c rashes  i n  t h e  group. P 2  r e p r e s e n t s  t l e  pro- 

p o r t i o n  of a l c o h o l  c r a s h e s  ( a l l  i n j u r y  l e v e l s )  t o  a l l  c r a s h e s  i n  

t h e  group. The columns headed by PI and P2 thus  r e p r e s e n t  a  

measure of over-involvement of a l c o h o l  i n  c r a s h e s  f o r  t h e  par-  

t i c u l a r  group. 



TABLE 2 .  OVER-INVOLVEMENT RATES FROM C P I R  FILE 

P o t e n t i a l  Risk Group I L I L 

1. Blue C o l l a r  w i t h  p rev ious  l i c e n s e  .758 ,655 .023 .013 
suspens ion  

2 .  M a r i t a l  S t a t e  o t h e r  than  Never 
blarr ied o r  C u r r e n t l y  Married 

3. Blue C o l l a r  and M a r i t a l  S t a t e  
o t h e r  t h a n  i i a r r i e d  o r  S i n g l e  

4 ,  Blue C o l l a r  w i t h  Previous  
V i o l a t i o n  

5 ,  Blue C o l l a r  w i t h  Previous  
C o l l i s i o n  

6. Occu2ation o t h e r  than  White o r  
Blue C o l l a r  

7 ,  m i t e  C o l l a r  
8 .  Young (18-35) males i n  High 

Performance and/or  Pony 
Cars and/or  S p e c i a l i t y  Cars  ,439 ,310 ,150 ,132 

9 .  Blue C o l l a r  .469 .324 , 1 1 4  ,089 
1 0 .  T o t a l  C P I R  Male D r i v e r s  ,344 .260 1 . 0 0 0  1.000 

The c o l ~ n ~ s  headed by Ql and Q2 a r e  i n t e n d e d  t o  i n d i c a t e  t h e  

c o n t r i b u t i o n  of t h e  groups t o  L\e t o t a l  c r a s h  problem. Ql i s  t h e  

p r o p o r t i o n  of s e r i o u s  i n j u r i e s  accounted f o r  by t h a t  group,  w h i l e  

Q2 i s  t h e  p r o ~ o r t i o n  of  a l l  c r a s h e s  accounted f o r  by t h a t  group. 

I t  shou ld  b e  no ted  t h a t  t h e  groups a r e  n e i t h e r  mutual ly  e x c l u s i v e  

n o r  e x h a u s t i v e .  Thus t h e  p r o p o r t i o n s  need n o t  add t o  one; t h e i r  

sum may b e  e i t h e r  g r e a t e r  o r  less than one. 

A s  t h e  above t a b l e  i n d i c a t e s ,  b l u e  c o l l a r ,  d ivorced  o r  

s e p a r a t e d ,  and p rev ious  v i o l a t i o n s  o r  c r a s h e s  a l l  t end  t o  subset 

groups w i t h  h i g h e r  A/R c r a s h  e x p e r i e n c e  than a  g e n e r a l ,  male,  

c r a s h  popu la t ion .  

ASAP DATA. Dr iv ing  h i s t o r y  d a t a  from t h e  ASAP c l i e n t  f i l e  

a r e  complete f o r  2 ,351 d r i v e r s  a r r e s t e d  f o r  e i t h e r  a  drunk- 

d r i v i n g  v i o l a t i o n  o r  a Drunk and D i s o r d e r l y  v i o l a t i o n .  Of t h e s e  



d r i v e r s ,  1 ,554 have no A/R c r a s h  on t h e i r  r e c o r d  f o r  t h e  6-1/2 

y e a r s  ( i n c l u d i n g  t h e  program p e r i o d )  of d r i v i n g  r e c o r d s  a v a i l -  

a b l e ,  w h i l e  797 have an A/R c r a s h  on t h e i r  r e c o r d  f o r  t h i s  

pe r iod .  Thus t h e  6 1/2-year A/R-crash i n c i d e n c e  i s  33.9%.  

The A/R-crash group has  more m u l t i p l e  v i o l a t o r s  (13.7% 

w i t h  an A/R c r a s h ,  10.7% w i t h o u t ) ,  more b l u e - c o l l a r  workers  

(76.5% w i t h  an A/R c r a s h ,  63.2% w i t h o u t ) ,  and more s e p a r a t e d  

and d ivorced  d r i v e r s  (25.2% w i t h  an A/R c r a s h ,  23.4% w i t h o u t ) .  

Th i s  g i v e s  s u p p o r t  t o  t h e  use  of t h e s e  v a r i a b l e s  f o r  p r e d i c t i o n  

of A/R a c c i d e n t  involvement f o r  a D W I  t a r g e t  group. 

An i n t e r e s t i n g  subgroup of t h e  ASAP c l i e n t  p o p u l a t i o n  con- 

sists of t h o s e  d r i v e r s  who e n t e r e d  t h e  program w i t h  a  Drunk and 

Disorder ly  c o n v i c t i o n .  Th i s  c o n v i c t i o n  does n o t  g e t  r ecorded  

on t h e  d r i v i n g  record .  1 , 6 0 1  d r i v e r s  have an A/R t r a f f i c  con- 

v i c t i o n ,  866 have a  D & D ,  and 116 have b o t h  on t h e i r  r e c o r d s .  

TABLE 3.A/R CRASHES DURING TEE 6-1 /2  -YEAR D R I V I N G  RECORD PERIOD 

INDIVIDUALS CXASHES CRASH W T E  
D+D V i o l a t i o n  

Only 750 ( 31.9%) 353 ( 34.0%) - 353 - - .471 750 

A/R V i o l a t i o n  
Only 1485 ( 63.2%) 611 - 611 ( 58.9%) m -  . 4 1 1  

Both 

T o t a l  1037 - 2351 (100.0%) 1037 (100.0%) - - . 4 4 1  2351 

Those i n d i v i d u a l s  w i t h  on ly  D t D  c o n v i c t i o n s  have a  h i g h e r  

r a t e  of A/R c r a s h e s  than  t h o s e  w i t h  on ly  A/R t r a f f i c  c o n v i c t i o n s .  

Those w i t h  b o t h  DtD and A/R t r a f f i c  c o n v i c t i o n s  have a  much 

h i g h e r  r a t e  than  e i t h e r  t h o s e  w i t h  o n l y ' ~ t ~  o r  t h o s e  w i t h  on ly  

A/R t r a f f i c  c o n v i c t i o n s .  These f i g u r e s  may b e  confounded by an 



o c c a s i o n a l  DUIL o r  D t D  c i t a t i o n  i s s u e d  t o  a  crash- involved d r i v e r ,  

b u t  t h e  p r o p o r t i o n s  a r e  b e l i e v e d  t o  b e  i n  e r r o r  by l e s s  t h a n  1 0 % .  

The most i m p o r t a n t  p o i n t ,  however, i s  t h a t  D t D  c o n v i c t i o n s  

n o t  appear  on t h e  d r i v i n g  r e c o r d  and do n o t  i n v o l v e  a  d r i v i n g -  

r e l a t e d  p e n a l t y .  I f  t h e  d r i v i n g  performance of t h e  D+D group 

i s  s i m i l a r  t o  t h a t  of t h e  A/R t r a f f i c  group,  a  comparable l e v e l  

of i n t e r v e n t i o n  would seem t o  s u g g e s t  i t s e l f ,  and t h e  on ly  means 

of i d e n t i f i c a t i o n  of  t h i s  group i s  t h e  D t D  c o n v i c t i o n .  Compar- 

i s o n s  of  t h e  group w i t h  D t 3  c o n v i c t i o n s  and t h e  group w i t h  A/R 

t r a f f i c  c o n v i c t i o n s  show a  l a r g e r  pe rcen tage  of b l u e  c o l l a r  and 

s e p a r a t e d  o r  d ivorced  i n d i v i d u a l s  among t h e  D+D group.  

The most i n t e r e s t i n g  f i n d i n g  i s  t h a t  t h o s e  i n d i v i d u a l s  

w i t h  D t D  c o n v i c t i o n s  seem t o  have a  c r a s h  exper ience  recorded  

on t h e i r  d r i v i n g  r e c o r d s  t h a t  i s  comparable t o  t h e  c r a s h  ex- 

p e r i e n c e  o f  t h e  i n d i v i d u a l s  w i t h  an A/R t r a f f i c  c o n v i c t i o n .  

S i n c e  t h e  D t D  c o n v i c t i o n  i s  n o t  r ecorded  on t h e  d r i v i n g  r e c o r d  

and a  d r i v i n g - r e l a t e d  p e n a l t y  i s  n o t  a s s e s s e d ,  t h e  o n l y  a c c e s s  

t o  t h e s e  peop le  would seem t o  b e  through t h e  D t D  c o n v i c t i o n  on 

t h e  c r i m i n a l  r ecord .  

SUW.IARY. Suppor t  f o r  t h e  v a r i a b l e s  r e p o r t e d  by t h e  lit- 

e r a t u r e  ( s o c i a l  c l a s s ,  m a r i t a l  s t a t u s ,  DWI c o n v i c t i o n ,  p rev ious  

a c c i d e n t s  and v i o l a t i o n s ,  l i c e n s e  s u s p e n s i o n s ,  a g e ,  and s e x )  t o  b e  

a s s o c i a t e d  w i t h  c r a s h e s ,  and s p e c i f i c a l l y  a l c o h o l - r e l a t e d  c r a s h e s ,  

was o b t a i n e d .  I n  a d d i t i o n ,  it was found t h a t  d r i v e r s  w i t h  a 

Drunk and D i s o r d e r l y  c o n v i c t i o n  on t h e i r  c r i m i n a l  r e c o r d  have an  

A/R-crash r a t e  comparable t o  d r i v e r s  w i t h  a  DWI c o n v i c t i o n  on 

t h e i r  d r i v i n g  r e c o r d .  I t  appears  t h a t  f o r  countermeasure i n t e r -  



vent ion ,  t h i s  group i s  p o t e n t i a l l y  a s  important  a s  t h e  DWI 

d r i v e r s ,  e s p e c i a l l y  when t h e  Drunk and Disorderly convic t ion  

i s  t h e  r e s u l t  of an acc iden t  o r  o t h e r  d r i v i n g  v i o l a t i o n .  



2 .3  MICHIGAN'S ALCOHOL-RELATED CRASH EXPERIENCE 

S e v e r a l  f a c t o r s  p e r t a i n i n g  t o  Michigan's  r e c e n t  a l coho l -  

r e l a t e d  c r a s h  exper ience  have been examined a s  p a r t  of t h e  

p lann ing  e f f o r t .  Michigan was s e l e c t e d  n o t  on ly  because  of 

convenience,  b u t  because  it probably  i s  a s  r e p r e s e n t a t i v e  of  

t h e  n a t i o n  w i t h  r e s p e c t  t o  A/R c r a s h e s  a s  any o t h e r  s i n g l e  

j u r i s d i c t i o n .  F u r t h e r ,  H S R I ' s  exper ience  has  been t h a t  Michigan 

p o l i c e  agenc ies  a r e  a t t e n t i v e  t o  p o s s i b l e  a l c o h o l  involvement 

i n  c r a s h e s  and t h a t  t h e  s t a t e  agenc ies  s a t i s f a c t o r i l y  r ecord  A/R 

c r a s h e s  on a c c i d e n t  r e p o r t s  and on o f f i c i a l  d r i v i n g  records .  

2 .3 .1  P r o p o r t i o n  and Costs  of A/R Crashes by Accident  
S e v e r i t y  

Table  4 , compiled from Michigan S t a t e  p o l i c e  d a t a  f o r  

Michigan's  1973 c r a s h  e x p e r i e n c e , *  shows t h e  d i s t r i b u t i o n  of 

a c c i d e n t s  by s e v e r i t y  and d r i n k i n g  involvement;  row and column 

percen tages  a r e  a l s o  d i s p l a y e d .  An "HBD" a c c i d e n t  i s  one i n  

which a t  l e a s t  one crash- involved d r i v e r  o r  p e d e s t r i a n  was 

noted  by t h e  i n v e s t i g a t i n g  p o l i c e  o f f i c e r  t o  "Have Been Drink- 

i n g " ;  n e i t h e r  a c c i d e n t  r e s p o n s i b i l i t y  nor  drunkenness i s  nec- 

e s s a r i l y  impl ied .  A "HNBD" a c c i d e n t  i s  one i n  which t h e  inves-  

t i g a t i n g  p o l i c e  o f f i c e r  checked t h e  "Had Not Been Drinking" 

b lock  f o r  a l l  c rash- invo lved  d r i v e r s  and p e d e s t r i a n s .  "NKIDN-- 

Not Known I f  Dr ink ing- - resu l t s  from miss ing  d a t a  on bo th  t h e  

HBD and HNBD b locks  f o r  a l l  r e l e v a n t  d r i v e r s  and p e d e s t r i a n s .  

S ince  " H i t  and Run" and " N X I D "  c r a s h e s  o v e r l a p  c o n s i d e r a b l y ,  it 

i s  a  r e a s o n a b l e  judgment t h a t  "HBD" c r a s h e s  a r e  under- repor ted  

* 
Michigan T r a f f i c  Accident  F a c t s :  1973, Department of S t a t e  
P o l i c e ,  Lansing,  Michigan. 



r a t h e r  t h a n  over - repor ted .  

Note t h e  fo l lowing :  (1) 0.6% of  a l l  c r a s h e s  a r e  f a t a l  

c r a s h e s ,  b u t  1 .6% gf a l l  HBD c r a s h e s  a r e  f a t a l  c r a s h e s ;  ( 2 )  

31.4% of a l l  c r a s h e s  a r e  p e r s o n a l - i n j u r y  c r a s h e s ,  b u t  42.9% 

of a l l  HBD c r a s h e s  a r e  p e r s o n a l - i n j u r y  c r a s h e s ;  ( 3 )  a s  s e v e r i t y  

i n c r e a s e s  f o r  t h e  c l a s s e s ,  t h e  HBD p e r c e n t a g e ,  exc lud ing  miss ing  

d a t a  on t h i s  v a r i a b l e ,  i n c r e a s e s  from 13.9 t o  22.3 t o  49.1; ( 4 )  

16.8% of  a l l  c r a s h e s ,  i r r e s p e c t i v e  of s e v e r i t y  and exc lud ing  

miss ing  d a t a ,  a r e  HBD c r a s h e s .  

Table  4 .  

D i s t r i b u t i o n  of Michigan 's  1973 Crashes by S e v e r i t y  and Drinking 
Involvement 

F a t a l  
Frequency 
Row % 
Column % 
Row % e x c l .  M . D .  

P e r s o n a l  I n j u r y  
Frequency 
ROW - %  

- 

Column % 
Row % e x c l .  M . D .  

P r o p e r t y  Damage 
Frequency 

- 

Row % 
Column % 
Row % e x c l .  M.D. 

T o t a l  
Frequency 
Row % 
Column % 
Row % excl .  M . D .  

HBD - 
789 

40.5 
1 . 6  

49.1 

NKID HNBD ALL 
1949 

100 
0.6 --- 



S i m i l a r  d a t a  f o r  Michigan 1972 exper ience  r e v e a l  e x a c t l y  

t h e  same p a t t e r n ,  w i t h  t h e  s i g n i f i c a n t  pe rcen tages  va ry ing  less 

t h a n  3 %  from y e a r  t o  y e a r .  

The c o s t s  of  Michigan 's  1973 HBD c r a s h e s  a r e  shown i n  

T a b l e 5  f o r  va ry ing  e s t i m a t e s  of t h e  average  c o s t  of f a t a l ,  i n -  

j u r y ,  and property-damage c r a s h e s . "  The s t r i k i n g  f a c t  t o  obse rve  

from t h i s  t a b l e  i s  t h e  pe rcen tage  of  HBD c r a s h  c o s t s  accounted 

f o r  by f a t a l  and i n j u r y  c r a s h e s ,  Using NHTSA f i g u r e s ,  97.4% of 

HBD c r a s h  c o s t s  a r e  i n c u r r e d  i n  f a t a l  and i n j u r y  c r a s h e s ;  t h e  

comparable f i g u r e  f o r  t h e  N a t i o n a l  S a f e t y  Council  d o l l a r  e s t i -  

mates i s  8 9 . 8 % ;  t h e  RECAT committee e s t i m a t e s  produce a 97.1% 

f i g u r e .  I r r e s p e c t i v e  of which s e t  of  f i g u r e s  i s  used,  it i s  

c l e a r  t h a t  property-damage c r a s h e s ,  which make up 56% of t h e  

number of A/R c r a s h e s ,  accoun t  f o r  on ly  from t h e  

c o s t s  a s s o c i a t e d  w i t h  A/R c r a s h e s .  The b a l a n c e  of  t h e  s t u d y ,  

t h e r e f o r e ,  shou ld  p l a c e  c o n s i d e r a b l y  more emphasis on f a t a l  and 

p e r s o n a l - i n j u r y  cr 

The argument above does n o t  t a k e  i n t o  account  judgments 

abou t  t h e  v a l u e  of human l i f e  l o s t  i n  f a t a l  c r a s h e s  nor  t h e  p a i n  

and s u f f e r i n g  connected w i t h  p e r s o n a l - i n j u r y  c r a s h e s .  I t  i s  

c l e a r ,  however, t h a t  c o n s i d e r a t i o n  of  t h e s e  non-economic i s s u e s  

would a rgue  even more s t r o n g l y  f o r  emphasis on t h e  more s e v e r e  

c r a s h e s ,  s o  t h e s e  i s s u e s  w i l l  n o t  b e  cons ide red  f u r t h e r .  

X 

Cost  d a t a  a r e  t a k e n  from Need t o  Improve Benef i t -Cost  Analyses 
i n  S e t t i n a  Motor Veh ic le  S a f e t y  S t a n d a r d s ,  B-164497(3),  Regort  
t o  t h e  Cormi t t ee  on Commerce, U. S.  S e n a t e ,  by t h e  Comptrol ler  
t o  t h e  U .  S . ,  Washington, D .  C. 2 0 5 4 8 ,  J u l y ,  1 9 7 4 .  



TABLE 5. COSTS OF MICHIGAN'S 1 9 7 3  A/R CRASHES BY 
ACCIDENT SEVERITY 

C r a s h  Severity 
P r o p e r t y  

F a t a l  I n  jury  Danage T o t a l  

Number A/R 
C r a s h e s  

% A/R C r a s h e s  1 . 6  42.9 55.5 10 0 

NHTSA 

M i l l i o n s  o f  
D o l l a r s  

NSC - 
$/Crash  

M i l l i o n s  o f  
D o l l a r s  

M i l l i o n s  o f  
Dollars 



2.3.2 Geographic D i s t r i b u t i o n  of A/R Crashes and Rela ted  

Data 

The geographic  d i s t r i b u t i o n  of A/R c r a s h e s  i n  Michigan 

was i n v e s t i g a t e d  t o  de termine  whether  r e g i o n a l  d i f f e r e n c e s  

e x i s t  which might have countermeasure.  i m p l i c a t i o n s .  * Popu- 

l a t i o n  d a t a  (1970) * *  and motor v e h i c l e  r e g i s t r a t i o n  d a t a  

(1972)*** were t a b u l a t e d  a s  w e l l  t o  determine whether  p a r t i c -  

u l a r  t y p e s  of a c c i d e n t s  a r e  g r o s s l y  over represen ted  i n  c e r t a i n  

a r e a s  of t h e  s t a t e .  

A summary of t h e  p e r t i n e n t  d a t a  i s  d i s p l a y e d  i n  Table 6 .  

The d a t a  have been grouped by t h r e e  reg ions :  the 15 c o u n t i e s  

of Michigan's  Upper Pen insu la ;  Wayne County ( D e t r o i t  and en- 

v i r o n s )  and i t s  f o u r  surrounding c o u n t i e s  (Nacomb, Monroe, 

Oakland, and Washtenaw) i n  s o u t h e a s t e r n  Michigan; and t h e  rest  

of t h e  s t a t e .  The column p e r c e n t s  have been t a b u l a t e d  f o r  each 

of  the v a r i a b l e s  i n  q u e s t i o n .  

The t a b l e  r e v e a l s  t h a t  t h e  popu la t ion ,  motor v e h i c l e  

r e g i s t r a t i o n ,  and c r a s h  d a t a  a r e  h i g h l y  c o r r e l a t e d .  For ex- 

ample, t h e  Upper Pen insu la - - ru ra l  and s p a r s e l y  populated-- 

* 
Crash d a t a  c o n s i s t e d  of a  15% random sample of 1972 Michigan 
c r a s h  d a t a  drawn from d a t a  s u p p l i e d  t o  H S R I  by t h e  Michigan 
Department of S t a t e  P o l i c e .  - * *  
U.S. Bureau of t h e  Census, Census of Popu la t ion :  1970, Vol. 
1, C h a r a c t e r i s t i c s  of t h e  P o p u l a t i o n ,  P a r t  2 4 ,  Michigan, U.S. 
Government P r i n t i n g  O f f i c e ,  Washington, D. C . ,  1973. *** 
Michigan T r a f f i c  Accident  F a c t s :  1972, Department of S t a t e  
P o l i c e ,  Lans ing,  Michigan. 





c o n t a i n e d  3.43% of t h e  1970 p o p u l a t i o n ,  had 3.41% of t h e  motor 

v e h i c l e  r e g i s t r a t i o n s  i n  1972, had 3 .47% of t h e  t o t a l  s t a t e -  

wide 1972 c r a s h -  e x p e r i e n c e ,  and had 4.67% of t h e  HBD c r a s h  

e x p e r i e n c e .  Somewhat l a r g e r ,  a l though s t i l l  s m a l l ,  d i f f e r e n c e s  

a r e  no ted  i n  comparing p a r t i c u l a r  c l a s s e s  of a c c i d e n t  s e v e r i t y  

pe rcen tages  w i t h  t h e  p o p u l a t i o n  and motor v e h i c l e  r e g i s t r a t i o n  

pe rcen tages .  These d i f f e r e n c e s  might  r e s u l t  from sampling 

v a r i a t i o n s  o r  from p o l i c e  i n v e s t i g a t i o n  and r e p o r t i n g  p r a c t i c e s , o r  

they  nay r e f l e c t  genuine d i f f e r e n c e s  i n  t h e  phenomenon between 

t h e  t h r e e  r e g i o n s .  I r r e s p e c t i v e  of t h e  s o u r c e ,  however, it i s  

i m p o r t a n t  t o  n o t e  t h a t  t h e  d i f f e r e n c e s  a r e  s m a l l  and t h a t  t h e  

s i m i l a r i t i e s  i n  d i s t r i b u t i o n s  a r e  pronounced. 

The o b s e r v a t i o n s  imply t h a t  countermeasures should  be  

t a r g e t e d  on a r e a s  of  h igh  d e n s i t y  popu la t ion .  This  i s  

p a r t i c u l a r l y  true i f  the c o s t  of a  countermeasure i s  p r i m a r i l y  

a  f u n c t i o n  of  t h e  a r e a  covered and n o t  of t h e  number of per-  

sons  exposed t o  i t ,  such a s  mass media campaigns o r  i n c r e a s e d  

p o l i c e  p a t r o l  a c t i v i t y .  For pe r son-or ien ted  countermeasures,  

such a s  r e h a b i l i t a t i o n  of problem d r i n k i n g  d r i v e r s ,  concen- 

t r a t i o n  on h igh  p o p u l a t i o n  a r e a s  might  a l s o  prove d i f f e r e n t i a l l y  

wor thwhi le  i f  t h e  countermeasure c o s t  p e r  person can be re- 

duced through a d m i n i s t r a t i v e  economies. 

The lack of d i s p r o p o r t i o n a t e l y  h igh  c o n c e n t r a t i o n s  of A/R 

c r a s h e s  i n  p a r t i c u l a r  a r e a s  a l s o  p l a c e s  l i m i t a t i o n s  on l o c a l l y  

o r i e n t e d  countermeasures from a  p o l i c y  p e r s p e c t i v e .  Even 

though such programs might  have f a v o r a b l e  b e n e f i t / c o s t  r a t i o s ,  



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. 



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. However, 

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 

relative risk of high-risk groups can be measured; to assist 

in estimating 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 11. 

Available incidence data have been collected to assist in 

Phase-I1 planning. These were taken directly or derived from 

a series of publications and informal reports generated by the 

Driver and Vehicle Administration of the Jlichigan Department of 

State.* Key findings follow regarding 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, llichigan Department of State, Lansing, 



response on the HBD (Had Been ~rinking) 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:l ratio. This 

fact obviously suggests that heavy if cot exclusive emphasis 

should be placed on male study groups. 

( c )  The age-specific incidence of 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 61-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, exclusive 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 charged with estimating crash- 
involved drivers' drinking conditions and recording their 
estimates, irrespective of whether a DWI citation is is- 
sued. Data derived from this variable provide the nost 
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. 



(e) A l l  5-year age  groups from 21-25 through 46-50 a r e  

o v e r r e p r e s e n t e d  i n  A/R c r a s h e s  w i t h  r e s p e c t  t o  t h e  pe rcen tage  

of l i c e n s e d  d r i v e r s  i n  t h e i r  5-year age group. The 21-25 group 

i s  h i g h e s t  a t  1 . 4 6 1 ;  t h a t  i s , 2 0 . 2 0 8 %  of t h e  A/R d r i v e r - i n v o l v e -  

ments were produced by 13.834% of  t h e  s t u d i e d  d r i v e r s  of r e c o r d .  

Th i s  l e n d s  f u r t h e r  s u p p o r t  t o  i d e n t i f y i n g  "young" and "male" 

a s  two of t h e  s t r a t i f i c a t i o n  c r i t e r i a .  

Driver- involvement  d a t a  f o r  longer  t ime p e r i o d s  a r e  less 

d e t a i l e d  and s u b j e c t  t o  d i f f e r i n g  i n t e r p r e t a t i o n s .  The f o l -  

lowing t a b l e  p r e s e n t s  t h e  pe rcen tage  of males and females i n -  

volved i n  one o r  more A/R c r a s h e s  d u r i n g  t h e  g iven  t ime p e r i o d s  

f o r  abou t  100,000 sampled d r i v e r s  having d r i v i n g  r e c o r d s  d u r i n g  

t h e  1966-1972 p e r i o d .  

Pe rcen tage  A/R Dr ive r  Involvements Over Time 

Per iod  1972 1971-72 1970-72 1368-72 1966-72 
Years  1 2 3 5 7 

Males 1 . 5 %  2.5% 3.0% 3.1% 3.5% 

Females 0 .2% 0.4% 0.4% 0.5% 0 .5% 

Males: Year ly  
Mean 

The d e c r e a s i n g  y e a r l y  average  dr iver- involvement  percen- 

t a g e  ( l a s t  l i n e )  i s  i n t e r e s t i n g ,  b u t  it r a i s e s  more q u e s t i o n s  

t h a n  it r e s o l v e s .  S e v e r a l  e x p l a n a t i o n s  a r e  p o s s i b l e :  

1. Sampling p rocedures  may have r e s u l t e d  i n  a l a r g e r  pop- 

u l a t i o n  of 1972 d r i v e r s  t h a n  f o r  e a r l i e r  y e a r s .  So f a r  a s  

known, t h i s  i s  n o t  t h e  c a s e .  



2 .  Inc reased  a t t e n t i o n  t o  A/R c r a s h  i n v e s t i g a t i o n  and 

r e p o r t i n g  from 1966 t o  1972 may have r e s u l t e d  i n  i n c r e a s e s  of 

t h e  r e p o r t e d  phenomenon wi thou t  a r e a l  i n c r e a s e  i n  t h e  pheno- 

menon i t s e l f .  This  p o s s i b i l i t y  cannot  be  r u l e d  Out. 

3 .  The occurrence  of an A/R c r a s h  i n  e a r l i e r  y e a r s  may 

have lowered t h e  p r o b a b i l i t y  of a  subsequent  A/R c r a s h  f o r  t h e  

same d r i v e r s  below t h a t  of t h e  g e n e r a l  d r i v i n g  popu la t ion .  I n  

o t h e r  words, t h e  p r o b a b i l i t y  of a  second A/R c r a s h  among d r i v e r s  

having exper ienced one A/R c r a s h  may be  l e s s  than  t h a t  of t h e  

f i r s t  R / R  c r a s h  among d r i v e r s  n o t  y e t  having had one. 

4 .  S ince  d r i v e r s  i n  A/R crashes--not  A/R c r a s h e s  them- 

se lves - -a re  be ing  enumerated, i t  i s  p o s s i b l e  t h a t  a  s i g n i f i c a n t  

n m b e r  a r e  r e c i d i v i s t s .  A d r i v e r  w i t h  two o r  more A/? c r a s h e s  

would be  counted on ly  once dur ing  any g iven p e r i o d ,  s o  t h a t  t h e  

l o n g e r  t i n e  p e r i o d s  would e x h i b i t  a r t i f a c t u a l l y  lower pe rcen tages  

of average A/R d r i v e r  involvements .  

Items 3 and 4 a r e  c l e a r l y  impor tan t  r e s e a r c h  i s s u e s  wi th  

s i g n i f i c a n t  countermeasure i m p l i c a t i o n s ,  and t h e i r  i n v e s t i g a t i o n  

i s  recomnended dur ing  Phase 11. I r r e s p e c t i v e  of t h e i r  r e s o l u -  

t i o n ,  it i s  impor tant  t o  observe  t h a t  t h e  inc idence  of  d r i v e r  

involvements i n  a l l  A/R c r a s h e s ,  even among males and over  ex- 

tended pe r iods  of s e v e r a l  y e a r s ,  i s  low. 



2.4 INCIDENCE, PREDICTIVE CAPABILITY AND FALSE PREDICTIONS 

Incidence,:in the present context, is the proportion of 

drivers experiencing an A/R crash per unit time; it is a "given" 

and not subject to the control of the investigator. Predictive 

capability refers to the identification of potential A/R crashes 

in a group by applying a screening tool or diagnostic technique 

to the members of the group. False predictions are the inevitable 

result 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 are highly inter- 

related, both nathematically and in an operational, counter- 

measure sense. 

The basic 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 

specific countermeasures could be applied to identified high- 

risk individuals to lower their risk or prevent them from being 

involved 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 involvement. 

2. Use a predictive model on each group to identify in- 

dividuals with a high risk. This involves collecting additional 

data on all individuals in the target groups for input to the 

predictive model. 

3 .  Develop appropriate 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 implementing a 

particular countermeasure. The implications of the model are 

also useful in determining feasibilities of target groups. 

For clarity of notation and discussion, attention is re- 

stricted to one target group. In 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, 



T = t h e  s u b j e c t  i n  ques t i on  w i l l  i n  f a c t  have a t  l e a s t  one 

A/R c r a s h ,  and 

F = t h e  s u b j e c t  w i l l  i n  f a c t  n o t  have any A/R c r a shes .  

Two parameters  of t h e  p r e d i c t i v e  t e s t  t o  be  app l i ed  t o  t h e  

t a r g e t  group i n  q u e s t i o n  can be de f i ned :  t h e  s e n s i t i v i t y  and 

t h e  s e l e c t i v i t y .  

The s e n s i t i v i t y  of  a  p r e d i c t i v e  tes t  i s  t h e  p r o b a b i l i t y  

t h a t  t h e  t es t  w i l l  c o r r e c t l y  i d e n t i f y  i n d i v i d u a l s  who w i l l  have 

a t  l e a s t  one A/R c r a s h  du r ing  some s p e c i f i e d  pe r i od .  I n  symbols, 

S e n s i t i v i t y  = P ( Y  I T ) ,  

o r  t h e  p robab i . l i t y  t h a t  t h e  tes t  c o r r e c t l y  p r e d i c t s  t h e  A/R 

c r a s h ,  g iven  t h a t  t h e  i n d i v i d u a l  w i l l  i n  f a c t  have an A/R c r a sh .  

S i m i l a r l y ,  t h e  s e l e c t i v i t y  of  a p r e d i c t i v e  tes t  i s  t h e  probab- 

i l i t y  t h a t  t h e  t e s t  w i l l  c o r r e c t l y  i d e n t i f y  t h o s e  i n d i v i d u a l s  

who w i l l  n o t  have any A/R c r a shes  i n  t h e  s p e c i f i e d  pe r i od .  I n  

symbols,  

S e l e c t i v i t y  = P ( N I  F) , 
o r  t h e  p r o b a b i l i t y  t h a t  t h e  t e s t  c o r r e c t l y  p r e d i c t s  no A/R 

c r a s h e s ,  g iven  t h a t  t h e  i n d i v i d u a l  w i l l  have no such c r a shes  i n  

t h e  s p e c i f i e d  pe r i od .  S e n s i t i v i t y  and s e l e c t i v i t y  a r e  r e l a t e d .  

I n  gene ra l  it i s  p o s s i b l e  t o  improve e i t h e r  a t  t h e  expense of 

t h e  o t h e r .  However, i n  o r d e r  t o  improve bo th  s imul taneous ly ,  a 

new procedure  must be  found. 

When a  p r e d i c t i v e  t e s t  i s  a p p l i e d  t o  a group,  it i s  impor- 

t a n t  t o  be  a b l e  t o  e s t i m a t e  t h e  f a l s e  p o s i t i v e  r a t e .  Th i s  i s  

more c l e a r l y  exp l a ined  by t h e  fo l lowing  t a b l e .  



Actual  Occurrence ( f u t u r e )  

T e s t  R e s u l t  
( now 

- - - 

a t c  b t d  M 

A f a l s e  p o s i t i v e  i s  an i n d i v i d u a l  who is  p r e d i c t e d  t o  have an 

A/R c r a s h ,  b u t  who i n  f a c t  does n o t .  The number of t h e s e  in -  

d i c a t e d  i n  t h e  t a b l e  i s  b.  A f a l s e  nega t ive  i s  an i n d i v i d u a l  

who i s  p r e d i c t e d  t o  have no A/R c r a s h e s ,  b u t  who i n  f a c t  h a s  

one o r  more. The number of t h e s e  i n d i c a t e d  i n  t h e  t a b l e  i s  c .  

Then t h e  f a l s e - p o s i t i v e  r a t e  i s  b / ( a t b )  and t h e  f a l s e - n e g a t i v e  

r a t e  i s  c / ( c t d ) ,  I n  symbols, t h e  p r o b a b i l i t y  of a  f a l s e  pos i -  

t i v e  i s  

F a l s e  p o s i t i v e  = P ( ~ ~ N )  , 

o r  t h e  p r o b a b i l i t y  Lyat t h e  i n d i v i d u a l  does n o t  have an A/R 

c r a s h ,  g iven t h a t  t h e  t e s t  was p o s i t i v e  f o r  t h a t  i n d i v i d u a l .  

The symbol f o r  a f a l s e  nega t ive  i s  

F a l s e  nega t ive  = P (T [PI) , 
or  Lle p r o b a b i l i t y  t h a t  t h e  i n d i v i d u a l  does have an A/R c r a s h  

g iven t h a t  h i s  t e s t  r e s u l t  was n e g a t i v e .  

The f a l s e - p o s i t i v e  and f a l s e - n e g a t i v e  r a t e s  can be c a l -  

c u l a t e d  from t h e  s e l e c t i v i t y ,  s e n s i t i v i t y ,  and inc idence  i n  

t h e  t a r g e t  group according t o  t h e  fo l lowing formulas which 

fo l low from Baye's  theorem. 



and 

The f a l s e - p o s i t i v e  r a t e  i s  p l o t t e d  a s  a  f u n c t i o n  of t h e  

i n c i d e n c e  i n  F i g u r e s  2 1  3 ,  and 4 f o r  v a r i o u s  v a l u e s  of  t h e  

s e n s i t i v i t y  (R1) and t h e  s e l e c t i v i t y  ( R 2 )  o f  t h e  p r e d i c t i v e  

procedures  t o  be  developed.  Both t h e  f a l s e - p o s i t i v e  r a t e  and 

t h e  f a l s e - n e g a t i v e  r a t e  a r e  shown i n  Table  7 f o r  s e l e c t e d  

v a l u e s  of t h e  same parameters .  

The f i g u r e s  and t a b l e  r e v e a l  a number of  i m p o r t a n t  

c h a r a c t e r i s t i c s .  F i r s t  i t  should  be  no ted  t h a t  r e l a t i v e l y  

o p t i m i s t i c  v a l u e s  of t h e  s e n s i t i v i t y  and s e l e c t i v i t y  have been 

used,  r ang ing  f o r  i l l u s t r a t i v e  purposes  from 0 .5  t o  0.995. For 

t h e  h i g h e r  v a l u e s  of  L lese  two parameters--say 0.9 and h i g h e r ,  

e q u i v a l e n t  t o  e x c e p t i o n a l l y  good p r e d i c t i v e  devices- - the  f a l s e -  

p o s i t i v e  r a t e  i s  h i g h l y  non- l inea r  a s  a  f u n c t i o n  o f  t h e  i n c i -  

dence of  A/R c r a s h e s  among t h e  group under i n v e s t i g a t i o n .  A s  

t h e  i n c i d e n c e  d e c r e a s e s  and approaches z e r o ,  t h e  f a l s e - p o s i t i v e  

r a t e  approaches u n i t y ,  even f o r  s e n s i t i v i t y  and s e l e c t i v i t y  

v a l u e s  of 0.995. I n t u i t i v e l y  t h i s  i s  c l e a r  because ,  i f  t h e  i n -  

c i d e n c e  i s  z e r o - - t h a t  i s ,  t h e r e  a r e  no A/?. c r a s h e s  among some 

p a r t i c u l a r  group--then any p r e d i c t i o n  of  t h e  occur rence  of an 

A / 2  c r a s h  must b e  f a l s e ,  and t h e  f a l s e - p o s i t i v e  r a t e  must b e  one. 
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Figure 2. FALSE-POSITIVE RATE VS. INCIDENCE FOR EQUAL AND 
VARYING SENSITIVITY AND SELECTIVITY VALUES 
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Figure 3 .  FALSE-POSITIVE RATE VS. INCIDENCE FOR S E N S I T I V I T Y  = 
0 . 9 5 ,  V A R Y I ~ G  S E L E C T I V I T I E S  
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Figure 4. FALSE-POSITIVE RATE VS. INCIDENCE FOR 
SELECTIVITY = 0.95, VARYING SENSITIVITIES 



TABLE 7 , FALSE-PREDICTION RATES FOR SELECTED 
PARAMETRIC VALUES 

S e n s i t i v i t y  and 
Incidence S e l e c t i v i t y  

False 
Pos i t ive  
Rate 
( % )  

False 
Negative 
Rate 
( %  1 



2.5 FALSE PREDICTIONS : GENERAL IMPLICATIONS 

F a l s e  p r e d i c t i o n s  a r e  i m p o r t a n t  i n  c o n s i d e r i n g  countermea- 

s u r e  programs from s e v e r a l  p e r s p e c t i v e s .  I n  a  p h i l o s o p h i c  v e i n ,  

it shou ld  be  noted  t h a t  f a l s e  p o s i t i v e s  imply t h a t  some i n d i v i d -  

u a l s  who would n o t  exper ience  an A/R c r a s h  would presumably b e  

s u b j e c t e d  t o  a  countermeasure program. Such a  program, w i t h  few 

e x c e p t i o n s ,  t y p i c a l l y  i n v o l v e s  a t  l e a s t  some inconvenience  o r  

l o s s  of t ime t o  t h e  t a r g e t e d  d r i v e r s .  E i t h e r  of t h e s e  would b e  

pe rce ived  by some a s  i n f r i n g e m e n t ,  however s l i g h t ,  of t h e i r  c i v i l  

l i b e r t i e s .  This  o b j e c t i o n  would seem t o  be  p a r t i c u l a r l y  impor- 

t a n t  when it i s  remembered t h a t  countermeasure i n t e r v e n t i o n  be- 

f o r e  t h e  f a c t  of an A/R c r a s h  i s  under c o n s i d e r a t i o n ,  w i t h  LIe 

t a r g e t  group a lmost  c e r t a i n l y  d e f i n e d  because  of  i t s  s t a t i s t i c a l  

a s s o c i a t i o n  wi th  A/R c r a s h e s ,  F u r t h e r ,  t h e r e  can b e  no d e t e r -  

m i n i s t i c  "p roof"  t h a t  an A/R c r a s h  w i l l  occur  i n  t h e  f u t u r e  even 

f o r  t r u e  p o s i t i v e s .  (The occur rence  of an A/R c r a s h  t o  a  f a l s e  

p o s i t i v e  i s  a  c o n t r a d i c t i o n  i n  terms . )  F u r t h e r ,  P r o f e s s o r  J. W ,  

L i t t l e  r a i s e d ,  over  s i x  y e a r s  ago,  a  fundamental q u e s t i o n  about  

s o c i e t y ' s  l e g a l  s t a n c e  i n  p r e c i s e l y  t h i s  s i t u a t i o n :  

From a  l e g a l  p o i n t  of  view t h e  t a s k  of c r e a t i n g  new 
countermeasures f o r  an o l d  problem, however d i f -  
f i c u l t  t h a t  may prove ,  i s  a  l e s s  profound problem 
than  t h a t  impl ied  by an a t t e m p t  t o  impose a  l e g a l  
r e s t r i c t i o n  on a  c l a s s  of i n d i v i d u a l s  d e f i n e d  
s o l e l y  i n  terms of some p r o b a b i l i t y  t h a t ,  unre- 
s t r i c t e d ,  they  may do some s o c i a l  harm i n  t h e  
f u t u r e .  * 

L i t t l e ,  J .  W.,"Control of t h e  Drinking D r i v e r :  Sc ience  
- -Chal lenges  Legal  C r e a t i v i t y , "  American Bar A s s o c i a t i o n  

J o u r n a l ,  Vol. 5 4 ,  J u n e ,  1968,  p. 558. 



The i s s u e  remains unresolved.  From s t i l l  a  d i f f e r e n t  p e r s p e c t i v e ,  

t h e  e x p e n d i t u r e  of countermeasure r e s o u r c e s  on f a l s e  p o s i t i v e s  i s  

a t  b e s t  w a s t e f u l ,  and a t  w o r s t  it can l e a d  t o  a f a l s e  s e n s e  of  

s e c u r i t y  t h a t  t h e  A/R-crash problem i s  b e i n g  "solved."  

On t h s  o t h e r  hand, t h e  e f f e c t  of  a  f a l s e  n e g a t i v e  i s  t o  ex- 

c l u d e  from countermeasure a t t e n t i o n  a person who w i l l  have an A/R 

c r a s h  some time i n  t h e  f u t u r e ,  a  c r a s h  t h a t  might  have been pre-  

v e n t a b l e .  C l e a r l y  t h i s  s i t c a t i o n  i s  t o  be a v ~ i d e d  i f  p o s s i b l e .  

The t r a d e - o f f  between t h e  f a l s e - p o s i t i v e  and f a l s e - n e g a t i v e  

r a t e s  depends on whzt s e r i o u s n e s s  i s  a s s i g n e d  t o  t h e  c r a s h  e v e n t  

and on t h e  s t r i n g e n c y  of the proposed countermeasure.  The more 

s e r i o u s  t h e  consequences of  f a i l i n g  t o  apply  a  countermeasure t o  

an i n d i v i d u a l  and t h u s  f a i l i n g  t o  p r e v e n t  an a c c i d e n t ,  t h e  

s m a l l e r  t h e  f a l s e - n e g a t i v e  r a t e  shou ld  be.  The more s t r i n g e n t  

the countermeasure ( f o r  example, r e v o c a t i o n  of  d r i v i n g  p r i v i l e g e s  

o r  v e h i c l e  r e g i s t r a t i o n )  t h e  lower the f a l s e - p o s i t i v e  r a t e  must 

be .  The f a l s e - n e g a t i v e  r a t e  i s  c l o s e l y  r e l a t e d  t o  t h e  i n c i d e n c e  

of c r a s h e s .  I f  t h e  i n c i d e n c e  of  A/R c r a s h e s  remains q u i t e  low 

i n  t h e  t a r g e t  group,  t h e  more s e r i o u s  concern w i l l  b e  t h e  f a l s e -  

p o s i t i v e  r a t e .  Table  7 shows t h a t  t h e  f a l s e - n e g a t i v e  r a t e  remains 

below 5% u n l e s s  t h e  i n c i d e n c e  of A/R c r a s h e s  becomes g r e a t e r  than  

10% i n  t h e  t a r g e t  group.  C u r r e n t l y  we f e e l  t l a t  t l e  i n c i d e n c e  of 

A/R c r a s h e s  i n  t h e  t a r g e t  groups w i l l  remain r e l a t i v e l y  low, and 

consequent ly  t h e  fa l se -pos  i t i v e  r a t e  w i l l  b e  t h e  more impor tan t .  

Th i s  need n o t  be  t h e  c a s e ,  however, and t h e  consequences of a 

f a l s e  n e g a t i v e  would b e  viewed by some a s  more s e r i o u s  than  the 

consequences of a f a l s e  p o s i t i v e .  
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The q u a n t i t a t i v e  i m p l i c a t i o n s  of  t h e s e  f a c t s  f o r  t h e  problem 

a t  hand a r e  a l s o  s i g n i f i c a n t .  From m a t e r i a l  p resen ted  e a r l i e r  i t  

be r e c a l l e d  t h a t  t h e  y e a r l y  inc idence  of a t  l e a s t  one A/R 

c r a s h  among Michigan males i s  about  1 .5%,  and t h a t  t h e  seven-year  

inc idence  among Michigan males i s  about  3 .5%.  ~ u r t h e r ,  f a t a l  and 

pe r sona l - in ju ry  A/R crashes--of prime concern because they 

account  f o r  over  90% of t h e  c o s t s  a s s o c i a t e d  wi th  A/R c rashes- -  

comprise l e s s  than  h a l f  t h e  A/R c r a s h e s  which occur .  There fo re ,  

t h e  inc idence  of t h e  c r a s h e s  of concern among Michigan males i s  

something l e s s  than  2 % .  

Table 7 shows t h a t  t h e  f a l s e - p o s i t i v e  r a t e  f o r  an inc idence  

of 0 . 0 2  ranges from a  minimum of 2 0 %  f o r  p r e d i c t i o n  r a t e s  of 

0 . 9 9 5  t o  9 4 %  f o r  p r e d i c t i o n  r a t e s  of  0.75. The f i r s t  c o ~ b i n a t i o n  

i s  n o t  r easonab le  because Lye s c i e n t i f i c  community cannot  r e a l i s -  

t i c a l l y  a s p i r e  t o  p r e d i c t i v e  techniques  L l a t  a r e  s o  c l o s e  t o  

p e r f e c t i o n .  The second s i t u a t i o n  i s  n o t  much b e t t e r , i n  t h a t  t h e  

f a l s e - p o s i t i v e  r a t e  of 94%-- tha t  i s ,  9 4  of 100 d r i v e r s  p r e d i c t e d  

t o  have an A/R c r a s h  would n o t  exper ience  one--would c r e a t e  a  

most complex o p e r a t i o n a l  s i t u a t i o n .  I t  would indeed be d i f f i c u l t  

t o  p o s t u l a t e  and implement countermeasures t h a t  would be cos t -  

e f f e c t i v e .  The c o s t s  would be e l e v a t e d  simply because t h e  9 4 %  

f a l s e  p o s i t i v e s  would be i n d i s t i n g u i s h a S l e  from t h e  6 %  t r u e  

p o s i t i v e s ,  and they would have t o  be t r e a t e d  t h e  same from a  

countermeasure p e r s p e c t i v e .  One would a l s o  e s t i m a t e  t h a t  t h e  

b e n e f i t s  would be l o w ,  l a r g e l y  because the range of countermeasures 

t o  be a p p l i e d  t o  a  group known beforehand t o  c o n t a i n  a  l a r g e  

nu*er of f a l s e  p o s i t i v e s  would n e c e s s a r i l y  be r e s t r i c t e d .  



This  somewhat gloomy out look i s  modif igd e x t e n s i v e l y ,  how- 

e v e r ,  i f  t h e  i n i t i a l  i n c i d e n c e  among t h e  t a r g e t  groups i s  in -  

c r e a s e d .  For  example, an i n c i d e n c e  of 0.25 and a s e n s i t i v i t y  

of 0.9 produce a  f a l s e - p o s i t i v e  r a t e  of 25%, t h e  same a s  f o r  an 

i n c i d e n c e  of 0.5 and a  s e n s i t i v i t y  of  0.75. Such a  f a l s e -  

p o s i t i v e  r a t e  might  b e  a c c e p t a b l e  f o r  a t  l e a s t  some countermea- 

s u r e s ,  such a s  mandatory d r i v e r - e d u c a t i o n  c o u r s e s  o r  en fo rced  

a t t e n d a n c e  a t  d i d a c t i c  a l coho l -educa t ion  l e c t u r e s ;  however, it 

would c l e a r l y  b e  t o o  h igh  f o r  more s t r i n g e n t  countermeasures,  

such a s  r e v o c a t i o n  of d r i v i n g  p r i v i l e g e s .  

The f i n a l  r e s u l t  of t h e s e  c o n s i d e r a t i o n s  i s  t h a t  t h e  i n i t i a l  

i n c i d e n c e  of A/R c r a s h e s  among the t a r g e t  groups must be  a s  h igh  

a s  p o s s i b l e ,  perhaps w i t h  r i s k  f a c t o r s  o f  t e n  times t h a t  of  

t h e  d r i v i n g  p o p u l a t i o n  a t  l a r g e .  T h i s ,  of c o u r s e ,  i s  t h e  funda- 

menta l  t h r u s t  behind t h e  whole s t u d y  and i s  n o t  a  new concept .  

However, t h e  p reced ing  and fo l lowing  work p rov ide  a  q u a n t i t a t i v e  

framework, h e r e t o f o r e  l a c k i n g .  This  need f o r  h igh  and known i n -  

c i d e n c e  among t h e  t a r g e t  groups i s  tile primary reason  why w e  

b e l i e v e  t h a t  t h e  i n i t i a l  t h r u s t  of the Phase-I1 a c t i v i t i e s  

must be  s t r o n g l y  o r i e n t e d  t o  e s t a b l i s h i n g ,  a s  a c c u r a t e l y  a s  

p o s s i b l e  and much more d e f i n i t i v e l y  than  has  been p o s s i b l e  d u r i n g  

Phase I ,  t h e  r i s k  f a c t o r s  of a l l  c a n d i d a t e  groups under cons i -  

derat ion.  



2.6 FALSE PREDICTIONS AND BENEFIT/COST CONSIDERATIONS 

The implementat ion of any proposed countermeasure i n v o l v e s  

c e r t a i n  c o s t s .  L e t  Co deno te  t h e  overhead c o s t  of  f o r m u l a t i n g ,  

implementing,  and a d m i n i s t e r i n g ;  l e t  C1 deno te  t h e  c o s t  p e r  in-  

d i v i d u a l  of  app ly ing  t h e  countermeasure;  and l e t  C 2  deno te  t h e  

c o s t  of  inconvenience  t o  t h o s e  i n d i v i d u a l s  f o r  whom t h e  coun te r -  

measure was unnecessary .  Then t h e  t o t a l  c o s t  of  implementing 

a countermeasure i n  a  t a r g e t  group of s i z e  M is  g iven  by 

cc = co + M C ~ [ P ( Y ~ T )  I + P ( Y [ F )  (1.0 - I)  + 

I f  t h e  c o s t  p e r  a l c o h o l - r e l a t e d  c r a s h  i s  assumed t o  be K ,  t hen  

t h e  c o s t  t o  s o c i e t y  i f  no countermeasure were implemented would 

CD = K*M*I 

t h a t  i s ,  t h e  p roduc t  of t h e  c o s t  p e r  c r a s h  t imes  t h e  expec ted  

nurrber of c r a s h e s .  The expec ted  n u r h e r  of c r a s h e s  i s  t h e  number 

of d r i v e r s  t i n e s  Lle  i n c i d e n c e  ( c r a s h e s  p e r  d r i v e r )  . The c o s t  

p e r  c r a s h ,  K, can be  t aken  t o  be  t h e  c o s t  p e r  f a t a l  c r a s h ,  t h e  

c o s t  p e r  i n j u r y  c r a s h ,  t h e  c o s t  p e r  property-damage c r a s h ,  o r  some 

weighted  combination of a l l  of  t h e s e .  The d i f f e r e n t  s e v e r i t i e s  

of  c r a s h e s  could  a l s o  b e  a s s i g n e d  d i f f e r e n t  c o s t s ,  K i ,  and t h e  

i n c i d e n c e ,  s e l e c t i v i t i e s ,  and s e n s i t i v i t i e s . c o u l d  be  de termined 

s e p a r a t e l y  f o r  each type  of c r a s h .  This  would l e a d  t o  a  r a t h e r  

more compl ica ted  b u t  t r a c t a b l e  model. A s  d i s c u s s e d  b e f o r e ,  t h e  

major  c o s t s  a r e  i n c u r r e d  i n  i n j u r y  and f a t a l  a c c i d e n t s ,  S ince  



t h e r e  a r e  r e l a t i v e l y  few f a t a l  a c c i d e n t s ,  t h e  most p r a c t i c a l  

procedure  is  t o  choose a s i n g l e  K t o  r e p r e s e n t  t h e s e  a c c i d e n t s .  

I f  t h e  proposed countermeasure were p e r f e c t l y  e f f e c t i v e ,  

t h e  comparison :of t h e  two c o s t s  above would p rov ide  t h e  r a t i o n a l e  

f o r  implementing,  n o t  implementing, changing t h e  countermeasure,  

o r  improving t h e  p r e d i c t i v e  t e s t .  However, countermeasures a r e  

n o t  p e r f e c t ,  and they  can b e  expected  t o  p r e v e n t  only  some 

p o r t i o n  of t h e  a l c o h o l - r e l a t e d  c r a s h e s  which would o t h e r w i s e  

occur .  

L e t  e deno te  t h e  e f f i c a c y  o f  a proposed countermeasure.  By 

t h i s  w e  mean t h a t  i f  t h e  p a r t i c u l a r  countermeasure were a p p l i e d  

t o  n i n d i v i d u a l s  who would o t h e r w i s e  have an a l c o h o l - r e l a t e d  

c r a s h  i n  t h e  p e r i o d ,  e b n  a c c i d e n t s  would b e  p reven ted  by apply- 

i n g  t h e  countermeasure.  I f  a proposed countermeasure h a s  

e f f i c a c y  e ,  then  i f  it i s  a p p l i e d  t o  t h o s e  i n d i v i d u a l s  i n  a t a r -  

g e t  group of s i z e  M f o r  whom t h e  p r e d i c t i v e  t e s t  i n d i c a t e s  "Y" I 

t h e  expec ted  b e n e f i t  w i l l  b e  

B = K.M.~ .P(YIT) . I  

and t h i s  i s  t h e  amount which must b e  ba lanced  a g a i n s t  t h e  c o s t  

of t h e  countermeasure,  CC. 

I t  shou ld  b e  emphasized t h a t  many of t h e  parameters  t o  make 

a u s e f u l  b e n e f i t / c o s t  comparison a r e  p r e s e n t l y  unknown. The 

e f f i c a c y  of  any g iven  countermeasure can a t  p r e s e n t  only  b e  

guessed a t .  E s t i m a t i o n  of  t h e  e f f i c i a c y  would r e q u i r e  a ca re -  

f u l l y  c o n t r o l l e d  e v a l u a t i o n  s t u d y .  The c o s t s  of  implementing 

v a r i o u s  countermeasures a r e  i m p e r f e c t l y  known; r e s t r i c t i o n  of 



t h e  countermeasures t o  p r e d i c t e d  i n d i v i d u a l s  i n  t a r g e t  groups i s  

one a t t e m p t  t o  reduce  t h e  c o s t  by l i m i t i n g  t h e  number of i n -  

d i v i d u a l s .  R e s t r i c t i o n  of countermeasure e f f o r t s  t o  a r e a s  of 

h igh  p o p u l a t i o n  d e n s i t y  might  b e  a  means 6f reduc ing  Co. The i n -  

c i d e n c e  i n  t h e  t a r g e t  groups and t h e  s e l e c t i v i t y  and s e n s i t i v i t y  

of p r e d i c t i v e  models have y e t  t o  be  de termined.  Consequently 

t h e  f a l s e - p o s i t i v e  and f a l s e - n e g a t i v e  r a t e s  a r e  a l s o  unknown. 

C e r t a i n  g e n e r a l i z a t i o n s  can b e  made from t h e  formulas .  The 

l a r g e r  t h e  c o s t  of an a c c i d e n t ,  K, t h e  more a t t r a c t i v e  a  counter -  

measure i n t e r v e n t i o n  i s .  Also ,  the l a r g e r  K i s ,  t h e  more 

s e r i o u s  t h e  f a l s e - n e g a t i v e  c a s e s  a r e a ,  s i n c e  t h e s e  c a s e s  are 

excluded from r e c e i v i n g  t h e  countermeasure by t h e  a p p l i c a t i o n  of 

t h e  p r e d i c t i v e  model. The b e t t e r  t h e  p r e d i c t i v e  model t h a t  can 

be developed,  t h e  b e t t e r  any type  of countermeasure program would 

be, both  i n  terms of  p r e v e n t i n g  A/R c r a s h e s  and i n  terms of  avoid-  

i n g  a p p l i c a t i o n  of an unnecessary  countermeasure t o  a  l a r g e  

group of pe r sons .  The l a r g e r  t h e  c o s t ,  C 2 ,  o f  app ly ing  a  

countermeasure u n n e c e s s a r i l y  becomes, t h e  s m a l l e r  t h e  f a l s e -  

p o s i t i v e  r a t e  must be .  For any proposed countermeasure ,  K and 

C can be  ba lanced  i n  con junc t ion  w i t h  t h e  p r e d i c t i v e  model t o  2 

se t  t h e  c u t o f f  s c o r e  f o r  a p p l i c a t i o n  of t h e  countermeasure.  Re -  

d u c t i o n  of any of  t h e  c o s t s ,  C1, o r  C2, w i l l  obv ious ly  i m -  

prove t h e  u t i l i t y  of a  countermeasure.  F i n a l l y ,  the more 

e f f e c t i v e  t h e  countermeasure,  t h e  b e t t e r  it w i l l  appear  i n  a  

b e n e f i t / c o s  t a n a l y s i s .  



One of the d i f f i c u l t i e s  i n  u t i l i z i n g  a p r e d i c t i v e  model f o r  

t h e  s e l e c t i v e  a p p l i c a t i o n  of a countermeasure program is t h a t  

t h e  p r e d i c t i o n s  of t h e  model apply  p r o p e r l y  t o  groups ,  n o t  t o  

i n d i v i d u a l s .  I f  a t a r g e t  group can be  i d e n t i f i e d  which h a s  a 25% 

i n c i d e n c e  of  A/R c r a s h e s  p e r  y e a r ,  then  t h i s  means t h a t  on t h e  

average ,  25% of t h e -  i n d i v i d u a l s  i n  t h a t  group would have an A/R 

c r a s h  i n  t h e  subsequen t  y e a r ,  Not a l l  i n d i v i d u a l s  i n  t h e  group 

have t h e  same 25% chance of e x p e r i e n c i n g  an A/R c r a s h ,  b u t  it i s  

n o t  p o s s i b l e  w i t h  t h e  i n f o r m a t i o n  a t  hand t o  d i s t i n g u i s h  which 

i n d i v i d u a l s  i n  t h e  group have r e l a t i v e l y  h i g h e r  and which re -  

l a t i v e l y  lower chances .  Consequently,  they  a r e  a l l  assumed t o  

have an e q u a l  chance ,  and a s  a r e s u l t ,  t h e  p a r t i c u l a r  25% who 

w i l l  e x p e r i e n c e  an  A/R c r a s h  a r e  r egarded  a s  a random q u a r t e r  of  

t h e  o r i g i n a l  group. 

F u r t h e r ,  no countermeasure program i s  p e r f e c t .  The coun te r -  

measure can b e  expec ted  t o  p r e v e n t  on ly  some f r a c t i o n  of  t h e  A/R 

c r a s h e s  i n  t h e  group. Thus a s u c c e s s f u l  countermeasure might  re- 

duce t h e  i n c i d e n c e  i n  a p r e d i c t e d  t a r g e t  group from 25% t o  1 0 %  

p e r  y e a r .  However, t h e  10% of t h e  group which would be  expec ted  

t o  e x p e r i e n c e  an A/R c r a s h  would s t i l l  be  regarded  a s  a random 

1 0 %  s u b s e t  of  t h e  group. I t  canno t  be  claimed t h a t  t h e  counter -  

measure p reven ted  any p a r t i c u l a r  A/R c r a s h  from o c c u r r i n g ,  on ly  

t h a t  it reduced t h e  group i n c i d e n c e ,  and, a s  a r e s u l t ,  t h e  aver-  

age i n d i v i d u a l  r i s k  f o r  persons  i n  t h a t  group.  

Once a t a r g e t  group i s  i d e n t i f i e d ,  a p r e d i c t i v e  model would 

b e  used t o  s e l e c t  i n d i v i d u a l s  from t h e  group f o r  t h e  a p p l i c a t i o n  

of a countermeasure.  The group i n c i d e n c e  and t h e  s e l e c t i v i t y  and 



s e n s i t i v i t y  of t h e  p r e d i c t i v e  model de termine  t h e  r a t e s  of  f a l s e  

p o s i t i v e s  and f a l s e  n e g a t i v e s .  The s e l e c t i v i t y  and s e n s i t i v i t y  

o f s  t h e  model can be a d j u s t e d  somewhat. E i t h e r  can b e  improved a t  

t h e  expense of tlhe o t h e r ,  s o  the f a l s e - p o s i t i v e  and f a l s e -  

n e g a t i v e  r a t e s  can b e  ba lanced  a g a i n s t  each o t h e r .  

I t  i s  i n s t r u c t i v e  t o  c o n s i d e r  an example. Suppose t h a t  a  

t a r g e t  group w i t h  an i n c i d e n c e  of 25% A/R c r a s h e s  p e r  y e a r  has  

been i d e n t i f i e d .  Suppose f u r t h e r  t h a t  a  countermeasure f o r  t l i s  

group has  been developed which is  60% e f f e c t i v e .  Tha t  i s ,  it 

would reduce  the i n c i d e n c e  from 25% t o  1 0 %  p e r  y e a r  i f  a p p l i e d  

t o  t h e  e n t i r e  t a r g e t  group. This  may n o t  b e  d e s i r a b l e  o r  f e a s i b l e  

because  of c o s t  o r  l e g a l  c o n s i d e r a t i o n s ,  however, and it may be 

d e s i r e d  t o  use  t h e  p r e d i c t i v e  model t o  i d e n t i f y  i n d i v i d u a l s  i n  

t h e  group and apply t h e  countermeasure t o  a  s u b s e t  o f  t h e s e  iden-  

t i f i e d  i n d i v i d u a l s .  Suppose t h a t  one p o s s i b l e  c r i t e r i o n  f o r  

a p p l i c a t i o n  of t h e  countermeasure r e s u l t s  i s  a  s e n s i t i v i t y  and a  

s e l e c t i v i t y  t h a t  a r e  bo th  e s t i m a t e d  t o  be 75%. According t o  

Table 7 t h i s  would r e s u l t  i n  a  f a l s e - p o s i t i v e  r a t e  of 50% and a  

f a l s e - n e g a t i v e  r a t e  of 1 0 % .  

The countermeasure i s  a p p l i e d  t o  t h o s e  i n d i v i d u a l s  whose 

s c o r e  g e n e r a t e d  by t h e  p r e d i c t i v e  model i s  above a  s p e c i f i e d  v a l u e .  

This  i s  75% of t h e  " t r u e  p o s i t i v e s "  and 25% of t h e  " t r u e  n e g a t i v e s " ,  

on t h e  average .  Thus t h e  countermeasure w i l l  be  a p p l i e d  t o  3/8 

of t h e  o r i g i n a l  t a r g e t  group,  t h i s  b e i n g  t h e  number expec ted  t o  

s c o r e  p o s i t i v e  on t h e  p r e d i c t i o n .  Among t h o s e  p r e d i c t e d  as 

p o s i t i v e  by the model, t h e  i n c i d e n c e  would b e  5 0 % ,  which i s  r e -  

duced t o  2 0 %  by t h e  a p p l i c a t i o n  of  t h e  countermeasure.  Among t h e  



rest of the initial target group, the incidence is 10% and re- 

mains at lo%, 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 countermeasure to the entire group 

were prohibitive. In 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 quite 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 eliminated by regarding all individuals 

5 4  



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 11. 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 score 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 false-positive and false-negative rates 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 proposed countermeasure 

could be estimated and the preliminary benefit/cost analysis 

performed. 
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2.7 OVERVIECJ AIqD SU!.1_K\RY OF PERTI:,JENT FINDINGS 

The role of alcohol as a contributing factor to crashes of 

all severities--particularly fatal crashes and to a lesser extent 

personal-injury and property-damage crashes--is well established, 

It is so pervasive that it would seen a straightforward task 

to identify a reasonably high proportion of the drivers who will 

become involved in A/R crashes and take before-the-fact, pre- 

ventive action. 

The data in the preceding sections suggest, however, that 

the task confronting the research and operational com.unities 

is not a simple one by any standard. A/R crashes and "crashees" 

are everywhere; geographically, they are distributed throughout 

Michigan in about the saiie proportion as the general population. 

Sex is by far the most distinguishing 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, Yarital status 

is also a distinguishing feature; divorced and separated persons 

are significantly over-represented among A/R-crash populations 

with respect to their number in the general population, but 

they comprise a relatively small part of the A/R-crash problem. 

Blue-collar workers--clearly a large part of the general 

population--are somewhat over-represented among A/R crashees; 

their over-representation is not so preponderant, however, that 

they should be the exclusive target of future countermeasure 



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, however, 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 their 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 Yichigan drivers will have an A/X 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-interest 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 



instruments on hand, the false-positive rate can easily approach 

50% or so. 

In moving from the research to the operational realm, a 

high false-positive rate suggests that cost-effective counter- 

measures directed to identified, high-risk drivers may not be 

easily formulated. The potentially large number of false posi- 

tives, indistinguishable from the true positives, will require 

that more drivers be "treated" than necessary, and this will 

increase countermeasure costs. A known, high false-positive 

rate also suggests that a very limited range of countermeasure 

options will b,e open to policy makers and prcgram planners to 

alter the undesired behavior leading to A / 3  crashes. It is 

reasonable to conclude, therefcre, that low countermeasure 

effectiveness is likely to result. If these conjectures are 

realistic then benefit/cost ratios will be low. 

This overview, while reconfirming the common-sense con- 

clusion that panaceas to the problem at hand will not he forth- 

coning, in no way implies that the research and operational 

directions implicit in the study are unsound. An inability to 

solve the A/R-crash problem in one fell swoop simply does not 

establish that cost-effective approaches for dealing with a 

portion of it also do not exist. Distinguishing variables of 

A/R crashees do exist, even on a univariate basis, and it is 

likely that combinations of interactive variables also exist 

which even more sharply distinguish high-risk (to A / 3  crashes) 

drivers from others. Multivariate analytical procedures continue 



become more powerful, and with them is the promise that risk- 

prediction models, operating on key distinguishing variables 

drawn from a variety of disciplines, can identify drivers with 

elevated risks to A/R crashes. 

The costs not solving the problem continue 

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 the next step such program 

spelled out in the next section. 



3.0 PHASE-I, TASK-I1 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 11. The 

current section reports these recommendations directly in the 

form of a proposed Phase-I1 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-I1 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 establishinq 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 STATENENT OF WORK: PHASE I1 

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 



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. 

3.1.2 Task 11: 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 



d r i v e r s  having a  second a l c o h o l - r e l a t e d  

c r a s h  on t h e i r  d r i v i n g  r e c o r d ;  r e l a t i o n s h i p  

between a l c o h o l - r e l a t e d  c r a s h e s  and o t h e r  

v a r i a b l e s  con ta ined  i n  t h e  d r i v i n g  r e c o r d ,  

such a s  age ,  s e x ,  o t h e r  c r a s h e s ,  a l c o h o l -  

r e l a t e d  c o n v i c t i o n s ,  and o t h e r  c o n v i c t i o n s  

on t h e  d r i v i n g  r e c o r d .  

3 .1 .3  Task 111: Analys i s  of Dr iv ing Records of D K I  D r i v e r s  

a .  Repeat t h e  p rocedures  and a n a l y s e s  of 

Task I1 above f o r  a  sample of  d r i v e r s  con- 

v i c t e d  of 9UIL o r  DIWI. 

b.  C o r r e l a t e  and conpare  t h e  f i n d i n g s  from 

Task I1 and t h i s  t a s k ,  s o  t h a t  t h e  r e l a t i o n -  

s h i p s  between pe r sons  w i t h  A/R c r a s h e s  and 

t h o s e  wi th  A/R c o n v i c t i o n s  i s  thoroughly  

unders tood .  

3.1.4 Task I V :  A n a l y s i s  of  Dr iv ing  Records of Blue-Col lar  

Workers 

a .  I n  c o o p e r a t i o n  w i t h  a  l a r g e  i n d u s t r i a l  

f i r m  i n  s o u t h e a s t e r n  Michigan, o b t a i n  a  random 

sample of a t  l e a s t  1 , 0 0 0  male,  b l u e - c o l l a r  

workers  and s u f f i c i e n t  i d e n t i f y i n g  d a t a  so 

t h a t  t h e i r  d r i v i n g  r e c o r d s  may be r e t r i e v e d  

from t h e  Michigan Department of S t a t e .  



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. 

c, 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 

(a) and (b) above, relative to each other 

and to the random sample of Michigan drivers 

analyzed in Task I. 

3.1.5 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 Xichigan 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 incidence of A/R crashes and 

convictions, and compute risk factors. 



3.1.6 Task V I :  Ana lys i s  of M a r i t a l  S t r e s s  and 

Alcohol-Related Crashes  

a .  I d e n t i f y  Michigan r e s i d e n t s  f i l i n g  f o r  

d i v o r c e  i n  Wayne, Oakland, and Washtenaw 

Count ies  d u r i n g  a  t ime p e r i o d  s u f f i c i e n t  f o r  

t h e  p o p u l a t i o n  of  f i l e e s  t o  approach 1 ,000 

i n d i v i d u a l s  (approximate ly  1 0  months ) ,  The 

Wayne County sample s e l e c t i o n  w i l l  b e  i n  

c o o p e r a t i o n  w i t h  t h e  M a r i t a l  Heal th  Study of 

t h e  Program f o r  Urban Heal th  Research,  The 

U n i v e r s i t y  of  Xichigan.  F i l e e  p o p u l a t i o n  s i z e s  

would be  (approx imate ly )  : 

Wayne County N = 400 

Oakland County N = 300 - 350 

Washtenaw County N ? 2 0 0  - 250 

b. C o l l e c t  a v a i l a b l e  d e s c r i p t i v e  in fo rmat ion  

abou t  each f i l e e  from a v a i l a b l e  p u b l i c  r e c o r d s  

of  t h e  i n t e n t  t o  d i v o r c e ,  and i n i t i a t e  prepa-  

r a t i o n  of s u b j e c t  f i l e s  by county .  The Wayne 

County d a t a  f i l e s  w i l l  be  prepared  by t h e  

M a r i t a l  Heal th  Study. 

c .  Secure  t h e  d r i v e r  r e c o r d  (wi th  complete and 

c u r r e n t  d a t a )  f o r  each f i l e e  s i x  t o  e i g h t  

months subsequent  t o  t h e  d i s s o l u t i o n  of each 

mar r i age .  



d .  Merge Wayne County s u b j e c t s '  d r i v e r  r e c o r d  

d a t a  w i t h  survey d a t a  on each f i l e e  c o l l e c t e d  

by t h e  M a r i t a l  Heal th  Study.  

e. Conduct c o r r e l a t i o n a l  and m u l t i v a r i a t e  

a n a l y s e s  of c r a s h ,  v i o l a t i o n ,  and su rvey  d a t a  

f o r  Wayne County f i l e e s .  

f .  Conduct t i m e - s e r i e s  a n a l y s e s  of  c r a s h  a rd  

v i o l a t i o n  h i s t o r i e s  v i s - a - v i s  a c u t e  e p i s o d i c  

s t r e s s  d u r i n g  t h e  d i v o r c e  p r o c e s s ,  f o r  Wayne 

County f i l e e s .  

g .  Formulate and t e s t  hypotheses  r e l a t i n g  t h e  

t ime p e r i o d s  most proximal  t o  t h e  d i s s o l u t i o n  

of mar r i age  t o  i n c r e a s e d  f requency of c r a s h e s ,  

v i o l a t i o n s ,  a l c o h o l - r e l a t e d  c r a s h e s ,  and 

a l c o h o l - r e l a t e d  v i o l a t i o n s .  

3 . 2  WORK STATEMENT DISCUSSION 

The preceding work s t a t e m e n t  summarizes t h e  r e s e a r c h  work 

w e  recommend be  under taken i n  Phase 11. Tasks 1-111 a r e  seen  

a s  a  minimum r e s e a r c h  e f f o r t  needed t o  answer some fundamental  

r e s e a r c h  q u e s t i o n s  r e g a r d i n g  t h e  i n c i d e n c e  of A/R c r a s h e e s  among 

t h e  g e n e r a l  d r i v i n g  p o p u l a t i o n  and about  t h e  s i m i l a r i t i e s  and 

d i f f e r e n c e s  between A/R c r a s h e e s  and A/R c o n v i c t e e s .  

Tasks I V - V I  d e a l  w i t h  t h e  c o l l e c t i o n  and a n a l y s i s  of 

d r i v i n g  r e c o r d s  of t a r g e t  groups  b e l i e v e d  t o  be  a t  h igh  r i s k  

t o  A/R c r a s h e s .  To t h o s e  g iven  cou ld  be  added a ' g r o u p  of  



Drunk & D i s o r d e r l y  c o n v i c t e e s ,  shown i n  S e c t i o n  2 . 2  t o  have 

a s ix-and-one-half  y e a r  i n c i d e n c e  t o  an A/R c r a s h  of about  

0 . 4 4 1 .  On t h e  assumption t h a t  t h e  m a j o r i t y  of t h e  D & D con- 

v i c t e e s  a r e  males ,  t h e  r i s k  f a c t o r  f o r  t h i s  group can be  

e s t i m a t e d  a t  0.441/0.035 = 12.6. Th i s  i s  c e r t a i n l y  an accept -  

a b l y  h igh  r i s k  f a c t o r  f o r  t h e  group t o  war ran t  f u r t h e r  a t t e n t i o n ,  

b u t  it has  n o t  been inc luded  a t  t h e  p r e s e n t  t ime f o r  two reasons .  

F i r s t ,  t h e r e  i s  a  need t o  l i m i t  t h e  scope of work proposed t o  

something t h a t  i s  manageable. Second, no new and i n n o v a t i v e  

countermeasures  have s u r f a c e d  f o r  d e a l i n g  w i t h  a  D & D p o p u l a t i o n  

a t  h igh  r i s k  t o  an A/R c r a s h .  The two r e a s o n s  t o g e t h e r  have l e d  

t o  t h e  omiss ion  of t h i s  group a t  t h e  p r e s e n t  t ime ,  b u t  i t  cou ld ,  

of c o u r s e ,  b e  added subsequen t ly .  

3-11 s t u d y  groups would be  drawn from w i t h i n  t h e  S t a t e  of  

Michigan. Michigan i s  n o t  claimed t o  be a  s u p e r i o r  s t u d y  s i t e  

over  s e v e r a l  o t h e r s  t h a t  could be  named, b u t  n e i t h e r  does  it 

l a c k  t h e  a t t r i b u t e s  needed. A s  noted  e a r l i e r ,  t h e  i n v e s t i g a -  

t i o n ,  r e p o r t i n g ,  and f i l e  maintenance of  c r a s h e s  i n  g e n e r a l ,  

and A/R c r a s h e s  i n  p a r t i c u l a r ,  by t h e  s t a t e  and l o c a l  p o l i c e  

a g e n c i e s  i s  s a t i s f a c t o r y .  Fur thermore ,  The Michigan Department 

of S t a t e  r e c e i v e s  p e r t i n e n t  c r a s h  d a t a ,  i n c l u d i n g  a c c i d e n t  

s e v e r i t y  and a l c o h o l  involvement ,  on each c r a s h  processed  by 

t h e  Department of  S t a t e  P o l i c e ,  and t r a n s c r i b e s  t h e  d a t a  o n t o  

t h e  d r i v i n g  r e c o r d s  of Michigan d r i v e r s .  H S R I  has  f o r  many y e a r s  

been a b l e  t o  r e t r i e v e  d r i v i n g  r e c o r d s  on magnetic  t a p e  on any 

number of  d r i v e r s  f o r  subsequent  r e - f o r m a t t i n g  and a n a l y s i s .  



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 proposed research 

program. The objective is to establish a baseline of data re- 

garding the incidence of drivers-of-record in A/R crashes. As 

noted in Section 2, sone 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. The 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. The 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. 



3.2.2 Task 11: Analysis of A/R Crashees 

The material presented in Sections 2.2 and 2.3 raises a 

number of questions 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 DTQI 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 297 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. If 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. In 

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 would 

have been identified. The purpose of this task, then, is to 

explore fully the recidivism of A/R crashees. 



Although it might  seem r e a s o n a b l e  t o  a d d r e s s  t h i s  i s s u e  

on t h e  b a s i s  of t h e  d a t a  o b t a i n e d  on t h e  random sample of  

d r i v e r s  i n  Task I above,  such a  procedure  i s  n o t  adequate .  

The i n c i d e n c e  o f  A/R c r a s h e e s  having one A/R c r a s h  i s  s o  low-- 

on t h e  o r d e r  of one p e r c e n t  (1%) p e r  y e a r - - t h a t  t h e  i n c i d e n c e  

of  d r i v e r s  having two o r  more A/R c r a s h e s  i s  probably  on t h e  

o r d e r  of 0 . 0 1 % .  Even w i t h  an o r i g i n a l  sample of 55,000-60,000 

d r i v e r s ,  w e  might  f i n d  o n l y  f i v e  o r  s i x  d r i v e r s  p e r  yea r  w i t h  

m u l t i p l e  A/R c r a s h e s  on t h e i r  r e c o r d s ,  c l e a r l y  t o o  smal l  a  num- 

b e r  of d r i v e r s  f o r  in-depth  a n a l y s i s  and s t a t i s t i c a l  i n f e r e n c e s .  

T h e r e f o r e  we w i l l  a t t e m p t ,  i n  c o o p e r a t i o n  w i t h  t h e  Depart-  

ment of S t a t e ,  t o  o b t a i n  a  census  of  a l l  Michigan d r i v e r s  

having a t  l e a s t  one A/R e v e n t  on t h e i r  d r i v i n g  r e c o r d .  An A/R 

e v e n t  i s  d e f i n e d  t o  i n c l u d e  an A/R c r a s h ,  an a r r e s t  and convic-  

t i o n  f o r  Dr iv ing Under t h e  I n f l u e n c e  of Liquor (DUIL), and an 

a r r e s t  and c o n v i c t i o n  f o r  t h e  l e s s e r  inc luded  o f f e n s e  of 

Dr iv ing While V i s i b l y  Impaired ( D W V I ) .  These d a t a  w i l l  be  

used bo th  f o r  t h e  p r e s e n t  t a s k  and f o r  t h e  n e x t  t a s k .  There 

i s  no q u e s t i o n  r e g a r d i n g  t h e  t e c h n i c a l  f e a s i b i l i t y  of t h i s  

approach,  and p r e l i m i n a r y  d i s c u s s i o n s  w i t h  o f f i c i a l s  of  t h e  

Department of S t a t e  s u g g e s t  t h a t  i t  i s  a d m i n i s t r a t i v e l y  

f e a s i b l e  a s  w e l l ,  

3 . 2 . 3  Task 111: A n a l y s i s  of Dr iv ing  Records of  D W I  

D r i v e r s  

- The c o n t r a c t  r e q u i r e d  t h e  i n c l u s i o n ,  a s  o n e . o f  t h e  s t u d y  

groups ,  of  d r i v e r s  a r r e s t e d  f o r  D W I  i n  an ASAP community, 



P r e l i m i n a r y  d a t a  f o r  t h e  Washtenaw ASAP D W I  ( i n c l u d i n g  b o t h  

D U I L  and DhTVI) d r i v e r s  were g i v e n  i n  S e c t i o n  2 . 2 .  Those d a t a  

show a  six-and-one-half y e a r  i n c i d e n c e  of A/R c r a s h e s  of  0 . 4 1 1 ,  

e q u i v a l e n t  t o  .a r i s k  f a c t o r  of about  1 2 .  

Th i s  demonst ra ted  h igh  r i s k  t o  A/R c r a s h e s  of a  group of  

D W I  d r i v e r s  i n  Nashtenaw County s t r o n g l y  a r g u e s t h a t  t h e y  w i l l  

c o n t i n u e  t o  be  of concern  t o  t h e  t r a f f i c  s a f e t y  community. PJe 

b e l i e v e ,  however, t h a t  t h e  a n a l y s i s  should be extended t o  cover  

o t h e r  DTL'I d r i v e r s  i n  Michigan s o t h a t  f i n d i n g s  a r e  n o t  r e g i o n a l l y  

b i a s e d .  F u r t h e r ,  t h e  a n a l y s i s  of t h e  A/R c r a s h e e s  (Task I1 

above) complements t h e  a n a l y s i s  of t h e  D W I  d r i v e r s ,  bo th  l o g i c a l l y  

and p r o c e d u r a l l y ,  and i t  i s  reconmended t h a t  b o t h  he under taken 

c o n c u r r e n t l y  i n  t h e  same j u r i s d i c t i o n .  

3 . 2 . 4  Task I V :  Ana lys i s  of Dr iv ing  Records of  Blue- 

C o l l a r  Workers 

The d a t a  throughout  S e c t i o n  2 c o n s i s t e n t l y  show t h a t  b lue-  

c o l l a r  workers  a r e  over - represen ted  i n  A/R  c r a s h e s  among 

v a r i o u s  p o p u l a t i o n s  of c rash- invo lved  d r i v e r s .  The same d a t a  

s u g g e s t ,  t h e r e f o r e ,  t h a t  b l u e - c o l l a r  workers  have e l e v a t e d  

r i s k s  t o  A/R c r a s h e s  w i t h  r e s p e c t  t o  t h e  average  d r i v e r .  

The l a t t e r  p o i n t  cannot  be e s t a b l i s h e d  by sampling c r a s h  

p o p u l a t i o n s ,  however. I t  i s  n e c e s s a r y  t o  sample t h e  p o p u l a t i o n  

of i n t e r e s t ,  b l u e - c o l l a r  workers  i n  t h i s  c a s e ,  and de te rmine  

t h e  c r a s h  exper ience  r a t h e r  t h a n  t o  sample a  p o p u l a t i o n  of 

c r a s h e e s  and de te rmine  t h e  o c c u p a t i o n a l  s t a t u s .  



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 the 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, 

however, there has been considerable success in recent years in 

dealing with problem 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 large industrial 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 



i n  i n j e c t i n g  t r a f f i c  s a f e t y  c o n s i d e r a t i o n s  i n t o  an employee-. 

employer r e l a t i o n s h i p  from a r e s e a r c h  p e r s p e c t i v e ,  much l e s s  

a  countermeasure  p e r s p e c t i v e .  However, c o n t a c t s  had been 

e s t a b l i s h e d  e a r l i e r  w i t h  t h e  Medical D i r e c t o r  of  a  f i r m  w i t h  

adequa te  numbers of b l u e - c o l l a r  workers ,  and we a r e  prepared  

t o  f o l l o w  up w i t h  t h e  medica l  and pe r sonne l  depar tments  of 

t h i s  f i r m  t o  de te rmine  whether  t h e  proposed r e s e a r c h  i s  

f e a s i b l e .  

3 . 2 . 5  A n a l y s i s  o f  Dr iv ing  Records of  Assigned-Risk Insureds  

I n  a d d i t i o n  t o  t h e  groups  d i s c u s s e d  e a r l i e r ,  we a r e  a l s o  

recommending t h e  s y s t e m a t i c  s t u d y  of d r i v e r s  i n  t h e  ass igned  

r i s k  i n s u r a n c e  p l a n s  o p e r a t e d  under t h e  a u t h o r i t y  of insurance  

commissions i n  t h e  i n d i v i d u a l  s t a t e s .  DOT,  i n  i t s  Automobile 

Insurance  and Coxpensat ion Study,  analyzed many a s p e c t s  of t h e  

p l a n s ,  i n c l u d i n g  t h e  d r i v i n g  performance cf a s s i g n e d - r i s k  

i n s u r e d s ,  b u t  t h e  r e s u l t s  do n o t  l end  themselves t o  s p e c i f i c a -  

t i o n  of  r i s k  f a c t o r s  t o  A/R c r a s h e s ,  The r e s u l t s  do ,  however, 

s u g g e s t  t h a t  s u b s e t s  of t h e  group,  i f  no t  t h e  whole group,  w i l l  

subsequen t ly  be  found t o  c o n t a i n  many h i g h - r i s k  d r i v e r s .  The 

f o l l o w i n g  e x c e r p t s  from v a r i o u s  p u b l i c a t i o n s  from t h e  p a r e n t  

s t u d y  a r e  o f f e r r e d  i n  s u p p o r t  of  t h i s  reconmendation. 

I n  1967 t h e r e  were 2 . 7  m i l l i o n  v e h i c l e s  i n s u r e d  through 

t h e  a s s i g n e d - r i s k  mechanism, r e p r e s e n t i n g  2 . 8 %  of  a l l  r e g i s t e r e d  

v e h i c l e s  and 3 . 3 %  of  a l l  i n s u r e d  v e h i c l e s .  Males comprised over  

7 0 %  of t h e  i n s u r e d  i n  each of  t h e  s e v e r a l  s t a t e s  t h a t  were , 

s t u d i e d .  Dr iv ing  under t h e  i n f l u e n c e  of a l c o h o l  o r  d rugs  was 



found t o  be  t h e  t h i r d  most common o f f e n s e  on t h e  d r i v i n g  

r e c o r d s  of t h e  i n s u r e d s ,  and t h e  Ohio p i a n  had t h e  l a r g e s t  

p r o p o r t i o n  of C U I L s  among i t s  a p p l i c a n t s ,  3 6 . 4 % .  I n s u r e d s  

g e n e r a l l y  were found,  a s  w e l l ,  t o  have poore r  d r i v i n g  r e c o r d s  

a s  r e f l e c t e d  by t h e  number of o t h e r  v i o l a t i o n s  and recorded  

a c c i d e n t s .  Claims orere more numerous and c o s t l y  f o r  a s s igned-  

r i s k  d r i v e r s  than  f o r  o t h e r s .  Young d r i v e r s  were more common, 

a s  were occupa t ions  from t h e  lower p a r t  of t h e  socio-economic 

s c a l e .  I n  s h o r t ,  t h e  a s s i g n e d - r i s k  i n s u r e d s  matched t h e  c rash-  

involved p o p u l a t i o n s  of S e c t i o n  2 on a  number of v a r i a b l e s  t h a t  

i d e n t i f y  A/R c r a s h e e s .  

The a s s i g n e d - r i s k  i n s u r e d s  would seem t o  o f f e r  p o s s i b i l i t i e s  

from a  countermeasure p e r s p e c t i v e  a s  w e l l .  The i n s u r e r s  c l a im 

t h a t  t h e y  l o s e  money on t h e  a s s i g n e d - r i s k  p l a n  because  of  

numerous an2 c o s t l y  c l a i m s ,  and t h e y  should welcome any r e s e a r c h  

and o p e r a t i o n a l  e f f o r t s  t o  improve t h e  d r i v i n g  performance of 

t h e  i n s u r e d s .  The i n s u r e d s ,  on t h e  o t h e r  hand pay i n s u r a n c e  

premium s u r c h a r g e s  t h a t  can range  up t o  s e v e r a l  hundred d o l l a r s  

p e r  y e a r ,  and a  countermeasure approach based p r i m a r i l y  on 

economic f a c t o r s  might  prove a t t r a c t i v e .  

The proposed r e s e a r c h  would probably  r e q u i r e  t h e  approva l  

of t h e  S t a t e  Insurance  Commissioner, and it would c e r t a i n l y  r e -  

q u i r e  e x t e n s i v e  c o o p e r a t i o n  from an underwr i t ing  company t h a t  

hand les  a  s i g n i f i c a n t  pe rcen tage  of Michigan 's  a s s i g n e d - r i s k  

d r i v e r s .  N e i t h e r  of t h e s e  has  been ob ta ined  t o  d a t e ,  and we 

canno t  g u a r a n t e e  t h a t  t h e  r e s e a r c h  i s  f e a s i b l e .  T h i s  i s s u e  would 



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- 

P.elzted Crashes 

Proposed herein is a quasi-experimental analysis of the 

effect of the process of divorce on alcohol-related crash in- 

volvements among adults filing for divorce in three Southeastern 

Michigan counties. HSRI is fortunate to have established a 

relationship with a currently active study of marital disruption 

and, therefore, the present proposal incorporates the antici- 

pated survey 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 

1 
serious traffic accidents. Among others, Evenson isolated 

marital disharmony as being generally associated with problem 

2 
drinking and alcoholism. Kephart related drinking and marital 

disruption in a study of 1,434 divorces in Philadelphia between 

1937 and 1950. Be found that excessive drinking was alleged in 

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

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

'~e~hart, W. M. "Drinking and Marital Disruption: a Research- 
lgote." Quarterly Journal of Studies on Alcohol, 15, March, 
1954. pp. 6 3 - / d .  



c o m p l a i n t  more f r e q u e n t l y  t h a n  any o t h e r  s i n g l e  f a c t o r  e x c e p t  

d e s e r t i o n  and o t h e r  l e g a l  g rounds  f o r  d i v o r c e .  The c h a r g e  of  

e x c e s s i v e  d r i n k i n g  was l i s ted  more times t h a n  c r u e l t y ,  a d u l t e r y  

bigamy, f r a u d ,  and s e x u a l  c o m p l a i n t s  combined. 

1 2 B o r k e n s t e i n  -and F i l k i n s  i n  s e p a r a t e  i n v e s t i g a t i o n s  

i d e n t i f i e d  d i v o r c e d  and s e p a r a t e d  p e r s o n s  a s  b e i n g  ove r -  

3 i n v o l v e d  i n  a l c o h o l - r e l a t e d  t r a f f i c  a c c i d e n t s .  Brown re- 

p o r t e d  t h a t  i n  a  p o p u l a t i o n  o f  f a t a l  d r i v e r  i nvo lvemen t s  t h e  

o p e r a t o r s  were s u b j e c t e d  t o  m u l t i p l e  stresses and s e r i o u s  

p e r s o n a l  p roblems,  and had o f t e n  been  d r i n k i n g  e x c e s s i v e l y  a t  

t h e  time o f  t h e  c r a s h .  S e l z e r  and a s s o c i a t e s 4  have p r o v i d e d  

L B o r k e n s t e i n ,  e t  a l .  The Role  of  t h e  D r i n k i n g  D r i v e r  i n  T r a f f i c  
A c c i d e n t s ,  Department  o f  P o l i c e  A d m i n i s t r a t i o n ,  I n d i a n a  
U n i v e r s i t y ,  Bloomington, F e b r u a r y ,  1964.  

L ~ i l k i n s ,  L .  D . ,  e t  a l . ,  A lcoho l  Abuse and T r a f f i c  S a f e t v :  
A - Study  o f  F a t a l i t i e s ,  DJTI Of fe r .ders ,  A l c o h o l i c s ,  a ~ d  Cour t -  
R e l a t e d  Trea tmen t  A?proaches,  F i n a l  R e p o r t ,  C o n t r a c t  
FH-11-6555 and FH-11-7129, Highway S a f e t y  Resea rch  I n s t i t u t e ,  
The U n i v e r s i t y  of  Michigan ,  J u n e ,  1970.  

3 ~ r o w n ,  S.  L. , e t  a l . ;  A lcoho l  S a f e t y  S tudy  ' 'D r ive r s  Who Die, " 
F i n a l  R e p o r t ,  Baylor  U n i v e r s i t y  C o l i e g e  of  Med ic ine ,  1968.  

4 ~ e l z e r ,  M .  L . ,  Rogers ,  J .  E .  and Kern,  S . ,  " F a t a l  A c c i d e n t s :  
The Role  o f  Psychopa tho logy ,  S o c i a l  S t r e s s  and Acute  D i s -  
t u r b a n c e , "  American J o u r n a l  of P s y c h i a t r y ,  Vol .  124 ,  No. 8, 
F e b r u a r y ,  1968 ,  pp. 46-54. 

Brenne r ,  B .  and S e l z e r ,  M. L. ,  "R i sk  o f  Caus ing  a  F a t a l  
A c c i d e n t  A s s o c i a t e d  w i t h  A lcoho l i sm,  Psychopa tho logy ,  and 
S t r e s s :  F u r t h e r  A n a l y s i s  of  P r e v i o u s  D a t a , "  B e h a v i o r a l  
S c i e n c e ,  Vol .  1 4 ,  No. 6 ,  November, 1969 ,  pp. 490-495. 

'3 

. , S e l z e r ,  M .  L .  and Vinokur ,  A . ,  " L i f e  E v e n t s ,  S u b j e c t i v e  S t r e s s ,  
and T r a f f i c  A c c i d e n t s , "  American J o u r n a l  of P s y c h i a t r y ,  
Vol.  131 ,  No. 8 ,  Augus t ,  1 9 7 4 ,  pp. 903-906. 

S e l z e r ,  PI. L.  and Vinokur ,  A . ,  D e t e c t i n g  t h e  High Risk  D r i v e r :  
The Development of  a Risk Q u e s t i o n r a i r e ,  F i n a l  R e p o r t ,  Repor t  
No. DOT-HS-801-099, Highway S a f e t y  Resea rch  I n s t i t u t e ,  The 
U n i v e r s i t y  of  Michigan ,  Ann Arbor ,  J a n u a r y ,  1 9 7 4 .  



documentat ion r e g a r d i n g  t h e  i n t e r r e l a t i o n s h i p s  of s t r e s s ,  

problems w i t h  a l c o h o l ,  and problems w i t h  d r i v i n g .  Waller  and 

1 Flowers s t a t e d  t h a t  i n d i v i d u a l s  who were s i n g l e ,  d i v o r c e d ,  o r  

s e p a r a t e d  had h i g h e r  t r a f f i c  o f f e n s e  r a t e s  d u r i n g  l i c e n s e  sus -  

pens ion  t h a n  d i d  t h o s e  who were mar r i ed  o r  widowed, 

I n  one of t h e  few s t u d i e s  s p e c i f i c a l l y  d e a l i n g  w i t h  t h e  

e f f e c t s  of d i v o r c e  on d r i v i n g  performance,  McMurray2 r e l a t e d  

t h e  emot ional  s t r e s s  of t h e  d i v o r c e  p r o c e s s  t o  impaired d r i v i n g  

performance,  h i g h e r  v i o l a t i o n  r a t e s  , and h i g h e r  a c c i d e n t  r a t e s  

f o r  b o t h  men and women d u r i n g  t h e  y e a r  of  t h e i r  d i v o r c e  pro- 

c e e d i n g s .  T h i s  s t u d y  demonstrated t h e  e f f e c t  on d r i v i n g  

behav io r  of  t h e  a c t  of  f i l i n g  f o r  d i v o r c e ,  a s  a  s t r e s s f u l  

e v e n t .  The PlcMurray s t u d y  took p l a c e  i n  Washington S t a t e  and 

i n c o r p o r a t e d  i n t o  t h e  a n a l y s i s  d a t a  cover ing  seven y e a r s  p r i o r  

t o  and t h e  y e a r  of t h e  d i v o r c e  proceedings  f o r  4 1 0  pe r sons  

f i l i n g  f o r  d i v o r c e .  

HSRI proposes  t o  r e p l i c a t e  t h e  d e s i g n  and i n t e n t  of  t h e  

McMurray s t u d y  i n  t h r e e  c o u n t i e s  i n  S o u t h e a s t e r n  Michigan: 

Wayne, Washtenaw, and Oakland Count ies .  S e l e c t i o n  of  t h e s e  

c o u n t i e s  was based on p rev ious  HSRI  exper ience  and r e s e a r c h  i n  

'wa l l e r ,  J. A .  and Flowers ,  L .  P rev ious  P o l i c e  C o n t a c t s ,  and 
Recidiv ism among D r i v e r s  w i t h  A r r e s t s  f o r  Dr iv ing w h i l e  Under 
t h e  I n f l u e n c e  of Alcohol  i n  Verrrtont--Baseline Data.  CRASH 
Report  V - 1 ,  August,  1972, Waterbury, Vermont. 

*McMurray, L .  "Emotional S t r e s s  and Driv ing Performance : The 
E f f e c t  of Divorce ."  Behaviora l  Research i n  Highway Safety, 
1, Summer, 1970. pp. 1 0 0 - 1 1 4 .  



t h e s e  p o p u l a t i o n s  and t h e  a v a i l a b i l i t y  of a major  c o n c u r r e n t  

i n v e s t i g a t i o n  of pe r sons  f i l i n g  f o r  d i v o r c e  i n  Wayne County. 

  he Program f o r  Urban Heal th  Research ,  a l s o  a t  The U n i v e r s i t y  

of Michigan, i s  conduct ing  a  s t u d y  of m a r i t a l  h e a l t h  i n  Wayne 

County. 

The M a r i t a l  Heal th  Study i n v e s t i g a t e s  t h e  impact  of m a r i t a l  

s e p a r a t i o n  and d i v o r c e  on p h y s i c a l  and menta l  h e a l t h .  The 

sample c o n s i s t s  of over  4 0 0  v.en and women i n  t h e  D e t r o i t  a r e a  

who have c o n t a c t e d  t h e  Wayne County C i r c u i t  Cour t  Marr iage  

Counsel ing S e r v i c e ,  e i t h e r  a s  a  r e s u l t  of f i l i n g  f o r  d i v o r c e  

or because  of s e r i o u s  m a r i t a l  problems. The s u b j e c t s  a r e  i n t e r -  

viewed a t  t h e  i n i t i a l  c o n t a c t  w i t h  t h e  Marr iage  Counsel ing 

S e r v i c e  and f o u r  months l a t e r .  The sample i s  r e s t r i c t e d  t o  

peop le  who have a t  l e a s t  one c h i l d  under t h e  age of e i g h t e e n .  

About one h a l f  of t h e  i n t e r v i e w s  a r e  w i t h  husband and w i f e  of  

t h e  same coup le .  The sample i s  about  f o r t y  p e r c e n t  ( 4 0 % )  

b l a c k  and s i x t y  p e r c e n t  ( 6 0 % )  w h i t e  and r e p r e s e n t s  a l l  econonic  

s t r a t a .  

The major focus  of t h i s  s t u d y  i s  on t h e  media t ing  e f f e c t s  

of coping on t h e  r e l a t i o n s h i p  between m a r i t a l  s t r e s s  ar.d h e a l t h .  

The h e a l t h  outcomes i n c l u d e  blood p r e s s u r e ,  major  h e a l t h  prob- 

lems, d r i n k i n g  and d rug- tak ing  p a t t e r n s ,  h e a l t h  h a b i t s  and more 

common symptoms of i l l n e s s ,  a s  w e l l  a s  measures of menta l  

h e a l t h  and of mood such  a s  d e p r e s s i o n ,  a n x i e t y ,  and g e n e r a l  

p s y c h o l o g i c a l  wel l -be ing.  Coping i s  o p e r a t i o n a l i z e d  i n  a number 

of ways: hand l ing  anger  and g u i l t ;  involvement  i n  a network of 



s u p p o r t i v e  s o c i a l  r e l a t i o n s h i p s ;  s e t t i n g  and reach ing  r e a l i s t i c  

g o a l s  i n  r e l a t i o n s h i p s  w i t h  people  o f  t h e  o p p o s i t e  s e x ,  w i t h  

o n e ' s  c h i l d r e n ,  and i n  terms of work and c a r e e r .  Data a r e  a l s o  

c o l l e c t e d  on d r i v i n g  h a b i t s  and exposure ;  e x p e r i e n c e s  wi th  

o t h e r  r e c e n t  s t r e s s f u l  e v e n t s ;  t h e  u s e  and e f f e c t i v e n e s s  of 

p r o f e s s i o n a l  s e r v i c e s  from c o u n s e l o r s ,  lawyers ,  c l e r g y ,  e t c . ;  

s o c i o - l o c u s  of c o n t r o l  and a  v a r i e t y  of  a t t i t u d i n a l  measures.  

The p a r t i c u l a r  s t r o n g  p o i n t s  of t h e  M a r i t a l  Heal th  Study 

a r e  i t s  f o c u s  on responden t s  i n  t h e  m i d s t  of a  s t r e s s f u l  l i f e  

change r a t h e r  t h a n  ex p o s t  f a c t o  a n a l y s i s  of such an e v e n t ,  i t s  --- 
r e l a t i v e l y  l a r g e  and socioeconomical ly  d i v e r s e  sample, t h e  

p a n e l  d e s i g n ,  and t h e  m u l t i d i s c i p l i n a r y  approach i n  c o l l e c t i n g  

a  v a r i e t y  of  t y p e s  of d a t a .  

I n  c o o p e r a t i o n  wi th  t h e  M a r i t a l  Heal th  Study,  HSRI proposes  

t o  s e c u r e  t h e  d r i v e r  r e c o r d s  f o r  r e sponden t s  among t h e  Wayne 

County responden t s  and perform a n a l y s e s  of t r a f f i c  o f f e n s e s  

2nd ~ c c i d e n t s  c o n c u r r e n t  w i t h  t h e  d i v o r c e - r e l a t e d  s t r e s s f u l  

p e r i o d .  Primary a t t e n t i o n  w i l l  be g iven  t o  a l c o h o l - r e l a t e d  

i n c i d e n t s  no ted  on t h e  d r i v e r  r e c o r d s .  

To expand t h e  d a t a  b a s e  f o r  b roader  i n f e r e n c e s  and more 

r e l i a b i l i t y ,  H S R I  proposes  t o  i d e n t i f y  pe r sons  f i l i n g  f o r  

d i v o r c e  i n  Washtenaw and Oakland Count ies  ( a l s o  i n  Sou theas te rn  

Michigan) and t o  s e c u r e  t h e  d r i v e r  r e c o r d s  of t h e s e  pe r sons  from 

t h e  Michigan S e c r e t a r y  of S t a t e .  Analyses of  t h e  e f f e c t  of t h e  

d i v o r c e  p r o c e s s  i n  te rms of  a c c i d e n t  and v i o l a t i o n  occur rences  

w i l l  be  i d e n t i c a l  f o r  a l l  t h r e e  p o p u l a t i o n s  of d i v o r c e  f i l e e s .  



Inferences that appear to be stable from the analyses of the 

Wayne County survey responses and driving 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 countermeasures, 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 services are established and 

operationalrand an alcohol-countermeasure activity can easily 

be added to those services. 





APPENDIX A 

LITERATURE REVIEW 

A l .  INTRODUCTION 

The concept  of t a r g e t  groups i n  highway s a f e t y  i s  a  b a s i c  

e lement  i n  a n a l y s e s  of  t h e  epidemiology of a c c i d e n t s ,  i n c l u d -  

i n g  t r a f f i c  a c c i d e n t s .  One under ly ing  assumption i n  t h e  s e a r c h  

f o r  t a r g e t  groups t o  which countermeasures might  b e  a p p l i e d  i s  

t h a t  t h e r e  i s  a  c a u s a l  cha in  of  e v e n t s  l e a d i n g  t o  a  c r a s h .  I n  

o t h e r  words, a c c i d e n t s  a r e  n o t  assumed t o  s imply "happen,"  b u t  

a r e  caused by t h e  i n t e n t i o n a l  o r  u n i n t e n t i o n a l  b e h a v i o r s  of 

people .  I f  t h i s  assumption were i n c o r r e c t ,  t h e n  t h e r e  would be  

no o p e r a t i o n a l  t a r g e t  groups ,  because a c c i d e n t s  would b e  en- 

t i r e l y  random, u n p r e d i c t a b l e  phenomena. We b e l i e v e  t h a t  a l coho l -  

r e l a t e d  c r a s h e s ,  a s  a  s p e c i f i c  s u b s e t  of  a l l  t r a f f i c  i n c i d e n t s ,  

a r e  p r e d i c t a b l e  on t h e  b a s i s  of i n t e r a c t i v e  and complex com- 

b i n a t i o n s  of f a c t o r s .  Our review of t h e  l i t e r a t u r e  has  demon- 

s t r a t e d  few u n a n t i c i p a t e d  f i n d i n g s ,  b u t  has  s t r e n g t h e n e d  our  

c o n v i c t i o n  t h a t  t h e  e v e n t u a l  p r e d i c t a b i l i t y  of a l c o h o l - r e l a t e d  

a c c i d e n t s  on t h e  road w i l l  b e  a  f u n c t i o n  of r e s e a r c h  brought  

up t o  d a t e  by f u t u r e  i n v e s t i g a t i o n s  of t h e  p r e c r a s h  b e h a v i o r a l  

de te rminan t s  of  c r a s h  c a u s a t i o n .  

I n  1961 McFarland and il00re (1) summarized an epidemiology 

of a c c i d e n t s .  The b a s i c  concepts  d e t a i l e d  by t h e s e  a u t h o r s  

r e l a t e d  t h e  f i e l d  of medical  epidemiology t o  t r a f f i c  s a f e t y  and 

concluded wi th  a "hos t1 '  o r i e n t a t i o n  t h a t  h a s  s i n c e  been termed 

s o c i a l  o r  b e h a v i o r a l  epidemiology.  Dealing w i t h  t r a f f i c  ac- 

c i d e n t s ,  McFarland and Moore surveyed t h e  range  of t h e o r i e s  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 concept was treated as having 

significantly more value than the psychiatric "proneness" 

theories. Several objective studies were cited as having dem- 

onstrated that persons who have been involved with one social 

agency @he police, a venereal disease clinic, a juvenile court, 

etc.), or involved in an alcohol-related highway accident, are 

quite likely to have been involved with another social agency. 

Thus, it seems that a small proportion of the human population 

repeatedly appears in the social statistics on which these 

studies are based. There is 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- 

A- 2 



the factors 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 circumstance.s, 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 investigation~ rarely attend to tem- 

porary emotional or behavioral factors of the involved driver 



(or dwell on other variables of potential importance). Con- 

sequently, the role of such factors, 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 were made. 

The reviewed literature is presented according to the focus 

of research interest and the type and scope of the published 

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 literature 

in definite detail. On the other hand, this literature re- 

view is intended 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- 



l i c a t e  t h o s e  e f f o r t s .  Th i s  l i t e r a t u r e  review was based on t h e  

need t o  determine  t h e  f e a s i b i l i t y  of i d e n t i f y i n g  s u i t a b l e  t a r -  

g e t  groups f o r  alcohol-highway s a f e t y  countermeasures.  To t h e  

e x t e n t  p o s s i b l e ,  t h e  l i t e r a t u r e  surveyed was l i m i t e d  t o  pos t -  

1 9 6 9  p u b l i c a t i o n s  and o f t e n  t o  much more r e c e n t  m a t e r i a l .  The 

l i t e r a t u r e  review was o r i e n t e d  toward s p e c i f i c  independent  

v a r i a b l e s  t h a t  have been resea rched  t o  a  degree  s u f f i c i e n t  f o r  

conf idence  and g e n e r a l i z a b i l i t y .  Such v a r i a b l e s  i n c l u d e  b io -  

g r a p h i c a l ,  demographic, socio-economic, and c e r t a i n  s i t u a t i o n a l  

measures.  Whenever p o s s i b l e ,  e x i s t i n g  l i t e r a t u r e  reviews were 

sea rched  t o  provide  more e f f i c i e n t  coverage of  t h e  f i e l d .  Th i s  

was always suppor ted  by examinat ions  of primary sou rce s  t o  o f f -  

se t  any p o t e n t i a l  b i a s e s  in t roduced  i n  secondary sou rce s .  

Th i s  l i t e r a t u r e  review had a  s p e c i f i c  purpose based on t h e  

requirements  of t h e o r e t i c a l l y  and p r a c t i c a l l y  v a l i d  coun te r -  

measures f o r  t a r g e t  groups i n  t h e  e p i d e n i o l o g i c  t r a d i t i o n .  

bicGuire ( 4 )  i d e n t i f i e d  such requirements  a s  w e l l  a s  anyone. H i s  

c r i t e r i a  fo l low:  

Ta rge t  groups should  b e  based on an i n d i v i d u a l  v a r i a b l e  o r  

a combination of p r e d i c t o r  v a r i a b l e s  t h a t  meet t h e  f o l -  

lowing c r i t e r i a :  

(1) I t  must be easy  t o  o b t a i n .  

( 2 )  I t  must be  h igh ly  r e l i a b l e  ( f o r  eyample, s ex  and age 

a r e  ve ry  r e l i a b l e ,  wh i l e  a  psycho log ica l  t e s t  s c o r e  

may vary  widely)  . 
( 3 )  I t  must be  a  ' t r u e '  p r e d i c t o r - - t h a t  i s ,  capab le  of  

be ing  ga the red  b e f o r e  t h e  f a c t .  Mileage,  f o r  example, 

i s  by d e f i n i t i o n  an a f t e r - t h e - f a c t  p r e d i c t o r . "  Pre-  

* 
While t r u e  mileage i s  p o s t - f a c t o ,  e s t ima t ed  mi leage  i s  an ap- 
p r o p r i a t e  "be fo r e - t he - f ac t  p r e d i c t o r . "  



f e r a b l y ,  t h i s  v a r i a b l e  must b e  c a p a b l e  of  be ing  

g a t h e r e d  r e t r o a c t i v e l y  and s t i l l  r e t a i n  i t s  ' t r u e '  

p r e d i c t o r  l a b e l .  For  example, age and s e x  would 

q u a l i f y ,  s i n c e  t h e y  may b e  a c c u r a t e l y  measured r e t r o -  

a c t i v e l y .  

( 4 )  I t  must n o t  b e  p a r o c h i a l - - t h a t  i s ,  p e c u l i a r  t o  one 

r e g i o n  o f , t i l e  c o u n t r y ,  o r  p e c u l i a r  t o  o n l y  a  s m a l l  sub- 

group of d r i v e r s .  

( 5 )  I t  must n o t  b e  c o n t r o v e r s i a l ,  p o l i t i c a l l y  s e n s i t i v e ,  

o r  o b j e c t e d  t o  by s u b j e c t s  on grounds of b e i n g  t o o  

p e r s o n a l ,  an i n v a s i o n  of p r i v a c y ,  e t c .  (pp.  104-105) 

Thus, t h e  p r e s e n t  l i t e r a t u r e  review sough t  t o  de te rmine  whether  

t h e  c u r r e n t  l e v e l  of knowledge abou t  t h e  acc iden t - invo lved  d r i n k -  

i n g  d r i v e r  was' adequate  t o  j u s t i f y  t h e  d e f i n i t i o n  of t a r g e t  

groups based  on p r e d i c t o r ( s )  meet ing  t h e  above c r i t e r i a .  

A 2 .  AGE AND YOUTH 

The a n a l y s i s  of - age and youth  a s  p r e d i c t o r s  o f  a l coho l -  

r e l a t e d  c r a s h e s  r e p r e s e n t s  one of t h e  most u n i v e r s a l  of a l l  

v a r i a b l e  c a t e g o r i e s  i n  t h e  f i e l d .  Th i s  i s ,  of  c o u r s e ,  t r u e  of 

most s o c i a l  and e p i d e m i o l o g i c a l  r e s e a r c h .  J o s c e l y n  and co- 

workers  ( 2 )  concluded i n  t h e i r  review of t h e  l i t e r a t u r e  t h a t ,  

w i t h  c o n f l i c t i n g  f i n d i n g s  of s t u d i e s  of f a t a l i t i e s ,  r o a d s i d e  

s u r v e y s ,  i n t e r v i e w  and d r i v i n g  r e c o r d s ,  c o n v i c t i o n s  and a r r e s t s ,  

t h e  b a s i c  and s o l i t a r y  c o n c l u s i o n  was t h a t  p r o b l e m d r i n k i n g  

d r i v e r s  were under t h e  age of 45. These a u t h o r s ,  however, d i d  

n o t  review numerous p u b l i c a t i o n s  a v a i l a b l e  t o  them a t  t h e  time 

of t h e i r  review,  nor  d i d  t h e y  have a v a i l a b l e  t o  them t h e  f i n d i n g s  

o f  a  l a r g e  volume of l i t e r a t u r e  t h a t  has  s i n c e  been g e n e r a t e d .  



The current research findings reviewed showed fairly clearly 

that young drivers are significantly 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 explain 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 proportion 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 drinkincj. Harrington (8), in a longitudinal 

study of young California drivers, determined that the high 

rates of accident involvement decreased somewhat during the 

first four years of driving experience. However, even after 

four years of experience, the rates of accident involvement 

were higher than for adults. 



On the premise that young drivers are an important research 

topic, Pelz, Schuman, and co-workers (9-13) conducted a series 

of studies. Those investigations, while not centrally focused 

on the 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 Alcohol Safety Action Programs, 

the early roadside survey research findings (14) have been 

generalized to numerous other populations and places. From 

these studies it is cor,sistently found that young drivers, and 

young males in particular, are most likely to be driving with 

elevated blood alcchol 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 consistentlyindicated 

that 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-old 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 



approximate ly  t h e  same t ime t h a t  t h e y  l e a r n  t o  d r i v e  ( 2 4 ,  2 5 ) .  

S e v e r a l  i n v e s t i g a t i o n s  have contended t h a t  a  m a t u r a t i o n  p r o c e s s  

i n v o l v i n g  t h e  " l e a r n i n g  t o  d r i n k "  and " l e a r n i n g  t o  d r i v e "  

behav io r s  i s  a  f a c t o r  r e s p o n s i b l e  f o r  c r e a t i n g  t h e  over-  

involvement  of young d r i v e r s  i n  a l c o h o l - r e l a t e d  c r a s h e s  (20 ,  2 6 ) .  

Douglass ,  e t  a l .  ( 2 7 )  found t h a t  i n  seven s ta tes- -h l ichigan,  New 

York, Vermont, Xaine ,  L o u i s i a n a ,  Texas, and Pennsylvania--maxi- 

mum a g e - s p e c i f i c  a l c o h o l - r e l a t e d  c r a s h  involvement  f o r  t h e  1968 

t o  1973 p e r i o d  was c o n s i s t e n t l y  p r e d i c t e d  by t h e  minimum l e g a l  

d r i n k i n g  age o r  l e g a l  beverage  a l c o h o l  a v a i l a b i l i t y  ( soc io -  

c u l t u r a l  o r  g e o g r a p h i c ) .  When t h e  l e g a l  d r i n k i n g  age  was lowered,  

t h e  maximum a g e - s p e c i f i c  a l c o h o l - r e l a t e d  c r a s h  involvement  changed 

a c c o r d i n g l y .  

Rosenberg, e t  a l .  (28)  i n  a  s t u d y  of a l c o h o l ,  a g e ,  and f a t a l  

t r a f f i c  a c c i d e n t s ,  s t a t e d  t h a t  blood a l c o h o l  c o n c e n t r a t i o n s  were 

found t o  be  h i g h e r  among d r i v e r s  under  age 30 anz a l s o  i n  one- 

c a r  r a t h e r  t h a n  two-car a c c i d e n t s ,  i n  n i g h t t i m e  r a t h e r  than  day- 

t ime  a c c i d e n t s ,  and i n  weekend r a t h e r  than  weekday a c c i d e n t s .  

Peak occur rence  of s i n g l e - c a r  c r a s h e s  was found a t  a  younger 

age t h a n  t h e  peak blood a l c o h o l  c o n c e n t r a t i o n ,  s u g g e s t i n g  t o  

t h e  a u t h o r s  t h a t  age i n t e r a c t s  w i t h  d r i n k i n g  i n  a c c i d e n t  causa-  

t i o n  ( 2 9 ) .  

These and many o t h e r  i n v e s t i g a t i o n s  (30-34)  have determined 

t h a t  age i s  of c r i t i c a l  concern i n  t h e  p r e d i c t i o n  of t a r g e t  

groups f o r  alcohol-highway s a f e t y  countermeasures .  Age, however, 

i s  f a r  t o o  imprec i se  a  parameter  f o r  puxposes o f . p r e d i c t i o n .  



The e x t e n t  t o  which t h e  p r e d i c t a b i l i t y  of a l c o h o l - r e l a t e d  

c r a s h e s  i s  now an o p e r a t i o n a l  p r a c t i c a l i t y  w i l l  be r evea led  

i n  t h e  fo l lowing  reviews of o t h e r  v a r i a b l e s .  

A 3 .  SEX 

A s  J o s c e l y n ,  e t  a l ,  ( 2 )  c o r r e c t l y  noted i n  t h e i r  review of 

t h e  l i t e r a t u r e :  

No o t h e r  v a r i a b l e ' s  importance i n  t h e  c h a r a c t e r i z a t i o n  

o f  t h e  problem d r i n k i n g  d r i v e r  has  been a s  c o n c l u s i v e l y  

demonstrated a s  has  t h a t  of t h e  sex of t h e  i n d i v i d u a l .  

The p o p u l a t i o n s  i n  eve ry  s tudy  a r e  predominately male, 

and t h e  inc idence  r a t e  of problem d r i n k i n g  d r i v e r s  

among males i s  g r e a t e r  than  among females.  ( p  12)  

McGuire ( 4 )  i n  an a n a l y s i s  of accident-producing behav io r  

s t a t e d  : 

Two v a r i a b l e s  i n  p a r t i c u l a r  s tood out--age and sex .  

So impor tant  was t h i s  r e l a t i o n s h i p  found t o  be ,  t h a t  

we no longer  g a t h e r  and ana lyze  a c c i d e n t - r e l a t e d  d a t a  

wi thou t  s e p a r a t i n g  according t o  sex  and age whenever 

p o s s i b l e .  So f a r ,  we have d i scovered  ( o r  r ed i scovered)  

t h a t  t h e r e  a r e  few o r  no psycho log ica l  v a r i a b l e s  i n  t h e  

r e a l  world which do n o t  d i f f e r  among age and sex  groups. 

Accident  r a t e s  a r e  d i f f e r e n t ,  v i o l a t i o n  r a t e s  a r e  d i f -  

f e r e n t ,  mi leage ,  n i g h t  d r i v i n g ,  r u r a l  d r i v i n g ,  and 

many of t h e  c o r r e l a t e s  the reof  a r e  d i f f e r e n t .  I n  f a c t ,  

s t r a n g e  a s  i t  may seem, I have come t o  t h e  conc lus ion  

t h a t  sex  d i f f e r e n c e s  a r e  one of t h e  most neg lec ted  

a r e a s  of r e s e a r c h  i n  a l l  of  t h e  b e h a v i o r a l  s c i e n c e s .  (p.  105)  

These conc lus ions  and i n s i g h t s  a r e  v a l i d  f o r  a l c o h o l - r e l a t e d  

c r a s h e s ,  a r r e s t s ,  and c o n v i c t i o n s .  Most of t h e  documentation 

s u p p o r t i n g  t h e  importance of age a s  a p r e d i c t o r  a l s o  suppor t  t h e  



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 group can now be somewhat 

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

an operational target group. 

A 4 .  OTHER DEMOGRAPHIC VARIABLES 

Of all the variables 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. 

( 2 )  Demographic variables are also used as predictive 

variables to delimit a population of over-involved drivers, when 

the study population is chosen at random. 



A difficulty encountered in the literature is the variety 

of methods of measuring.marita1 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 popula- 

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). In analyses of drinking driver populations as defined by 

DNI 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 nonwhite 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 



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. In 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). In 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. 

A 5 .  SOCIO-ECONOMIC VARIABLES 

The socio-economic classification of drivers has taken many 

forms in the literature. The variables included in this category 



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 D P Z  conviction was examined. h'owever, it was 

found that unskilled workers tended to have rhore 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 dezonstrated 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 also 

found to correlate with a poor accident and violation history 

(43). Educational level tends to parallel occupational-level 

results; the highest grade compieted tends to be lower as 



drunk-dr iv ing  c o n v i c t i o n s  o r  a c c i d e n t  occur rence  i n c r e a s e  ( 4 ,  

1 4 ,  30,  4 4 ) .  P a r e n t a l  occupa t ion  and e d u c a t i o n  a l s o  appear  t o  

be  r e l a t e d  t o  a c c i d e n t  o c c u r r e n c e ,  p r i n c i p a l l y  f o r  younger 

d r i v e r s ,  where it was found t h a t  t h e  h i g h e r  t h e  p a r e n t a l  occupa- 

t i o n  and e d u c a t i o n  l e v e l ,  t h e  h i g h e r  t h e  a c c i d e n t  r a t e  ( 4 ) .  

A s  demonst ra ted  by t h e  l i t e r a t u r e ,  socio-economic i n d i c a t o r s  

appear  t o  be c o n s i s t e n t l y  r e l a t e d  t o  a l c o h o l  and d r i v i n g  be- 

h a v i o r .  There i s  a  tendency f o r  lower s o c i a l  and economic l e v e l s  

t o  be over - represen ted  i n  acc iden t - invo lved  d r i v e r  p o p u l a t i o n s .  

A 6 .  P R E D I C T I O N  FROM V I O L A T I O N  AND CONVICTION DATA 

Driv ing r e c o r d s ,  a s  compiled by s t a t e s ,  and c r i m i n a l  r e c o r d s  

o f f e r  an a t t r a c t i v e  and e a s i l y  a c c e s s i b l e  source  of d a t a  f o r  

i d e n t i f y i n g  h i g h - r i s k  d r i v e r s .  Assuming t h a t  t h e s e  p u b l i c  

r e c o r d s  have an a c c e p t a b l e  l e v e l  of accuracy and completeness 

f o r  t h e  t y p e  of v i o l a t i o n s  o r  c o n v i c t i o n s  t o  be  used ,  two p o i n t s  

must s t i l l  be  proven.  F i r s t ,  i t  must be demonst ra ted  t h a t  some 

t y p e s  of c o n v i c t i o n s  a r e  s i g n i f i c a n t l y  a s s o c i a t e d  w i t h  a c c i d e n t s .  

Second, it must be demonst ra ted  t h a t  a  v i o l a t i o n  o r  sun of 

v i o l a t i o n s  i n  one t ime p e r i o d  p r e d i c t s  a c c i d e n t  occur rence  i n  

a  subsequent  t ime p e r i o d .  I f  it i s  a  t r u e  assumption t h a t  pub- 

l i c  r e c o r d s  a r e  s u f f i c i e n t l y  a c c u r a t e  and complete and t h e  two 

above c r i t e r i a  a r e  met ,  i t  would t h e n  be  pos , s ib le  t o  g e n e r a t e  

a  p r e d i c t i v e  model based on p a s t  v i o l a t i o n s  and/or c o n v i c t i o n s .  

Few s t u d i e s  have used c r i m i n a l  r e c o r d s  i n  an  a t t e m p t  t o  

p r e d i c t  d r i v i n g  b e h a v i o r ,  and none of t h e  s t u d i e s  reviewed used 

a l c o h o l - r e l a t e d  a c c i d e n t s  a l o n e  a s  a  p r e d i c t i o n  c r i t e r i a .  While 



one s t u d y  developed a  p r e d i c t i o n  model f o r  drunk-dr iv ing  a r r e s t s  

( 4 4 )  and a n o t h e r  used a . p o p u l a t i o n  of a l c o h o l i c s  ( 4 5 ) ,  most 

s t u d i e s  reviewed used r e p o r t e d  c r a s h e s  a s  t h e  p r e d i c t i o n  c r i t e -  

r i o n .  

Two main approaches have been used t o  s t u d y  t h e  r e l a t i o n -  

s h i p  between a c c i d e n t s  and v i o l a t i o n s :  (1) an a n a l y s i s  of 

d r i v i n g  r e c o r d s  and,  i n  some s t u d i e s ,  c r imina l - record  d a t a  f o r  

a  g iven  t ime p e r i o d ,  comparing a c c i d e n t  h i s t o r y  and v i o l a t i o n  

h i s t o r y  of  t h e  same t ime p e r i o d ;  o r  ( 2 )  a  compi la t ion  of v i o l a -  

t i o n  d a t a  f o r  one t ime pe r iod  and a c c i d e n t  d a t a  f o r  a  second 

t ime p e r i o d  ( u s u a l l y  a  c o n s e c u t i v e  p e r i o d ) .  While it i s  much 

e a s i e r  t o  c o l l e c t  d a t a  from one t ime p e r i o d  on both  v i o l a t i o n s  

and a c c i d e n t s ,  t h e  second method o f f e r s  more i n s i g h t  i n t o  t h e  

a c t u a l  p r e d i c t i v e  v a l u e  of v i o l a t i o n  d a t a  and t h e  e f f e c t s  of 

o t h e r  v a r i a b l e s .  

The f i r s t  method of  a n a l y s i s  has  been used by a  number of 

i n v e s t i g a t o r s  ( 3 9 ,  45, 4 6 ,  4 7 ) .  The a t t r a c t i o n  of t h i s  method 

i s  t h e  e a s e  of d a t a  c o l l e c t i o n ,  l e n g t h  of t ime necessa ry  f o r  

d a t a  c o l l e c t i o n ,  and c o n s i s t e n c y  of  d a t a  i n  p u b l i c  r e c o r d s  i n  

one t ime p e r i o d .  I t  i s  f a i r l y  easy  and l e s s  c o s t l y  t o  c o l l e c t  

t h e  t o t a l  d r i v i n g  r e c o r d  f o r  a  g iven  pe r iod  and ana lyze  t h e  

v i o l a t i o n s  f o r  t h e  p e r i o d  a g a i n s t  acc iden . t s  f o r  t h e  pe r iod .  

I t  i s  a l s o  e a s i e r  t o  i d e n t i f y  h igh-acc iden t  d r i v e r s  a t  t h e  end 

of a  p e r i o d  t h a n  t o  t r y  t o  fo l low a  much l a r g e r  sample of 

d r i v e r s  over  a  p e r i o d  t c  f i n d  a  few h igh-acc iden t  d r i v e r s  f o r  

a n a l y s i s .  However, it has  n o t  been demonstrated t h a t  a  t r u l y  



p r e d i c t i v e  model can be d e v i s e d  from c o n c u r r e n t  a c c i d e n t  and 

v i o l a t i o n  d a t a .  

Another method ( 4 ,  42, 48, 49) c o n s i s t e d  of  c o l l e c t i n g  t h e  

v i o l a t i o n  and a c c i d e n t  h i s t o r y  f o r  t ime-per iod  one (tl) and 

comparing it  t o  t h e  a c c i d e n t  h i s t o r y  i n  t ime-per iod  two ( t 2 ) .  

Some s t u d i e s  ( 4 ,  42) a l s o  admin i s t e red  pr imary  d a t a  c o l l e c t i o n  

i n  t h e  form of q u e s t i o n n a i r e s  o r  t e s t s  a t  t h e  end of  t ime- 

p e r i o d  one.  

When v i o l a t i o n s  were compared t o  a c c i d e n t s  f o r  t h e  same 

t ime p e r i o d ,  it was found t h a t  t h e  t o t a l  number of v i o l a t i o n s  

was t h e  b e s t  p r e d i c t o r  of a c c i d e n t s  i n  some s t u d i e s  (45,  4 7 ) .  

or  t h e r e  was a  s i g n i f i c a n t  r e l a t i o n s h i p  between some s e l e c t e d  

t y p e s  of v i o l a t i o n s  and a c c i d e n t s  ( 4 6 ) .  Another s t u d y  found no 

s i g n i f i c a n t  r e l a t i o n s h i p s  ( 3 9 ) .  S t u d i e s  which have a t tempted 

t o  f i n d  p r e d i c t i v e  t y p e s  of v i o l a t i o n s  i n  one t ime pe r iod  f o r  

a c c i d e n t s  i n  a  second have met w i t h  mixed r e s u l t s .  A s t u d y  of 

h igh-acc iden t  d r i v e r s  i n  one y e a r  showed t h a t  a  p r e d i c t i o n  f o r  

fo l lowing  y e a r s  should  be based on t h e  t o t a l  number of  a c c i d e n t s  

i n  t h e  f i r s t  y e a r ,  b u t  t h a t  most d r i v e r s  improve t h e i r  d r i v i n g  

i n  subsequent  y e a r s  ( 4 8 ) .  I n  a  s t u d y  of a l l  d r i v e r s  i n  one 

s t a t e ,  it was found t h a t  a c c i d e n t s  i n  t h e  f i r s t  t ime p e r i o d  were 

t h e  b e s t  p r e d i c t o r s  of  a c c i d e n t s  i n  t h e  second p e r i o d ,  b u t  t h a t  

most a c c i d e n t s  o c c u r r i n g  i n  any t ime p e r i o d  i n v o l v e  d r i v e r s  

w i t h  no a c c i d e n t s  o r  v i o l a t i o n s  i n  t h e  p rev ious  pe r iod  ( 4 9 ) .  

If o t h e r  v a r i a b l e s  a r e  e n t e r e d  i n t o  t h e  a n a l y s i s ,  t h e  pre-  

d i c t i v e  s t r e n g t h  of  p a s t  d r i v i n g  v i o l a t i o n s  i s  a l t e r e d .  It  h a s  

been demonst ra ted  t h a t  a t t i t u d e  s c a l e s  combined w i t h  p a s t  



d r i v i n g  r e c o r d  i n c r e a s e  t h e  c o r r e l a t i o n  of  both  w i t h  f u t u r e  

a c c i d e n t s  ( 4 2 ) ,  t h a t  younger d r i v e r s  have l e s s - p r e d i c t a b l e  

d r i v i n g  r e c o r d s  (49), and t h a t  i n c l u s i o n  of a  l a r g e r  number 

of v a r i a b l e s  r educes  t h e  amount of v a r i a n c e  exp la ined  by p a s t  

v i o l a t i o n  r e c o r d s  ( 4 ,  3 9 ) .  The u s e  of  more advanced a n a l y t i c  

t e c h n i q u e s  p r o v i d e s  us  w i t h  l i t t l e  more in fo rmat ion .  I f  a l l  

i t ems  of d r i v i n g  and c r i m i n a l  r e c o r d s  a r e  e n t e r e d  i n t o  a n a l y s i s  

by t y p e ,  it i s  found t h a t  some t y p e s  of v i o l a t i o n s  a r e  more 

s i g n i f i c a n t  t h a n  o t h e r s  (39,  46) b u t  more o f t e n  t h e  t o t a l  number 

of c o n v i c t i o n s  i s  t h e  most s i g n i f i c a n t  p r e d i c t o r  of a c c i d e n t s  

( 4 2 ,  45, 47-49).  

I t  was c o n s i s t e n t l y  found i n  t h e s e  s t u d i e s  t h a t  a c c i d e n t s  

were much b e t t e r  p r e d i c t o r s  of a c c i d e n t s  t h a n  were v i o l a t i o n s  

( 4 6 ,  48, 4 9 ) .  While some s t u d i e s  i n d i c a t e d  t h a t  h igh-acc iden t  

d r i v e r s  a r e  c h a r a c t e r i z e d  by a h i g h  v i o l a t i o n  r a t e  (39,  4 8 ) ,  

it was found t h a t  most d r i v e r s  involved i n  a c c i d e n t s  had no 

a c c i d e n t s  o r  v i o l a t i o n s  i n  t h e  p a s t  (49), o r  t h a t  most high-  

a c c i d e n t  d r i v e r s  i n  one t ime p e r i o d  were a c c i d e n t - f r e e ,  o r  

had a  g r e a t l y  reduced r a t e ,  i n  t h e  fo l lowing  t ime p e r i o d  ( 4 8 ) .  

One s t u d y  which d e a l t  p r i m a r i l y  w i t h  D W I  p r e d i c t i o n  found t h a t  

many t r a f f i c  and c r i m i n a l  o f f e n s e s  d i d  c o r r e l a t e  t o  a  s i g n i f i -  

c a n t  degree  w i t h  drunk d r i v i n g  ( 3 9 ) .  S ince  i t  h a s  been shown 

t h a t  a c c i d e n t s  can ,  t o  some e x t e n t ,  p r e d i c t  a c c i d e n t s ,  and t h a t  

v i o l a t i o n s  a r e  a s s o c i a t e d  w i t h  drunk d r i v i n g ,  t h e s e  v a r i a b l e s  

should  be cons ide red  i n  any a t t e m p t  t o  deve lop  a  p r e d i c t i o n  

model based on a v a i l a b l e  d a t a  s o u r c e s .  



A7. PREDICTION V I A  PSYCHIATRIC, PERSONALITY, AND 

PSYCHOLOGICAL TESTING 

S u b s t a n t i a l  e f f o r t s  have been made by numerous i n v e s t i -  

g a t o r s  t o  c o r r e l a t e  and p r e d i c t  accident-prone o r  h igh- r i sk  

d r i v e r s  wi th  p e r s o n a l i t y  i n d i c e s  and p s y c h i a t r i c  o r  psycholo- 

g i c a l  measures. The evidence,  however, f a i l s  t o  suppor t  t h e  

use of such dev ices  f o r  purposes of i d e n t i f y i n g  t a r g e t  groups 

f o r  countermeasure implementation. 

Regarding t h e  use of t h e  NcGuire Safe  Driver  Sca le ,  t h e  

au thor  s t a t e s  : 

I n  p r e d i c t i o n ,  we found t h a t  once a s u i t a b l e  number 

of b iog raph ica l  v a r i a b l e s  a r e  cons idered ,  t h e  use  of 

p e r s o n a l i t y  t e s t  i tems a r e  of very  l i t t l e  s i g n i f i -  

cance,  e s p e c i a l l y  when sex and age a r e  involved.  

A s  mentioned e a r l i e r ,  of a d d i t i o n a l  importance i s  

t h e  f a c t  t h a t  b i cg raph ica l  v a r i a b l e s  a r e  s t a t i s -  

t i c a l l y  more r e l i a b l e  ( t h a t  i s ,  each time t h e  

measure i s  taken t h e  r e s u l t ,  o r  " s c o r e , "  i s  l i k e l y  

t o  be t h e  same),  l e s s  c o n t r o v e r s i a l  (nany people 

r e s e n t  and r e j e c t  psychological  t e s t i n g ) ,  and much 

e a s i e r  t o  g a t h e r .  ( 4 ,  pp, 115-116) 

Other i n v e s t i g a t o r s  have a r r i v e d  a t  s i m i l a r  conc lus ions ,  

Hanen repor ted  insurance  f i r m ' s  exper ience t h e  use  

of an a t t i t u d e - p e r s o n a l i t y  inventory f o r  de te rmina t ion  of au to  

insurance  r a t e s .  Although t h e  au thor  defended t h e  use  of t h e  

ins t rument  f o r  a  s e l f - s e l e c t i o n  popula t ion  of young, male app l i -  

c a n t s ,  t h e r e  was no evidence t h a t  t h e  v a l i d i t y  of t h e  p r e d i c t i o n s  

was t e s t e d  i n  a  normal d r i v i n g  popula t ion .  



Kleinknealt (43) reviewed efforts regarding Washington 

State's Driver Improvement Interview as a prediction of problem 

drivers. The interview was based on an attitudinal personality- 

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 

conformity, 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 under 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. 



( 7 )  California Inventory of Driver ~ttitudes 

and Opinions CCIDAO 1 , 
(8) Physical check list and vision test, 

(9) Reaction time measurements. 

(10) Simulator performance. 

(11) Interview (driving record portion only). 

(12) 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 data set, which included the following components: 

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 most satisfactory attempt to pre- 

dict accidents with a multi-dimensional set of predictor variables 

and indices. It was concluded that accidents could be predicted. 



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 contribu- 

tions of standard independent variables. It was only in combi- 

nation with biographical variables that psychological tests 

were statistically predictive of problem Zrivers. In addition 

the use of, or accident-involvement-with, alcohol (except for 

minor attention to general drinking habits) was not included in 

the research. Therefore, the results are less than satisfactory 

regarding the prediction of alcohol-related accidents. 

Lisansky ( 5 3 ) ,  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 again 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 re~orts involving psycholo- 

gical 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 



a d d i c t i v e  behav io r  can  be  e x p l a i n e d  i n  te rms of  

a v a i l a b i l i t y  of t h e  a d d i c t i n g  subs tance  and/or 

group membership, t h e  s o c i a l  m i l i e u ,  and w i t h i n  

t h e s e  l i m i t s  a lmost  anyone q u a l i f i e s  a s  a  p o t e n t i a l  

a l c o h o l i c  o r  a d d i c t .  But t h e  f a i l u r e  of psycholo-  

g i s t s  and p s y c h i a t r i s t s  t o  demons t ra te  " t h e  a l c o h o l i c  

p e r s o n a l i t y "  i n  no way n e g a t e s  t h e  importance of  per-  

s o n a l i t y  f a c t o r s  a s  p l a y i n g  a  major  r o l e  i n  e t i o l o g y .  

We have s topped look ing  f o r  t h e  vague,  amorphous, 

i l l - d e f i n e d  whole and s t a r t e d  look ing  f o r  t h e  more 

s p e c i f i c ,  more p r e c i s e l y  d e f i n e d  p a r t s ,  i . e . ,  f o r  

t h o s e  p e r s o ~ a l i t y  f a c t o r s  which a r e  Recessary (a l though  

n o t  s u f f i c i e n t )  t o  e x p l a i n  t h e  adop t ion  of an  a d d i c t i v e  

psychopathology.  

Shotgun methods of  s t u d y i n g  ' the  a l c o h o l i c  person- 

a l i t y "  have f a i l e d  h e r e  a s  t h e y  have f a i l e d  wherever 

a p p l i e d  .... Psycho log ica l  t e s t s  seem t o  have been over-  

used and over-extended g e n e r a l l y  b u t  t h e  unwise u s e  of 

a  t o o l  o n l y  proves  t h e  u s e r ' s  l a c k  of wisdom. I t  seems 

l i k e l y  t h a t  psycho log ica l  t e s t s  i n  r e s e a r c h  w i l l  f i n d  

maximal u s e f u l n e s s  i n  combinat ion w i t h  o t h e r  i n f o r m a t i o n  

g a t h e r i n g  t e c h n i q u e s .  O c c a s i o n a l l y ,  a  s p e c i f i c  t e s t  

may be used t o  answer a  s p e c i f i c  q u e s t i o n .  

C e r t a i n l y  i t  i s  t r u e  t h a t  t h e  t e s t  l i t e r a t u r e  has  

n o t  y i e l d e d  ev idence  f o r  " t h e  a l c o h o l i c  p e r s o n a l i t y , "  

b u t  it i s  a l s o  t r u e  t h a t  we cannot  r e j e c t  t h e  i d e a  

t h a t  p e r s o n a l i t y  f a c t o r s  p l a y  a  ve ry  s i g n i f i c a n t  r o l e  

i n  de te rmin ing  who w i l l  become an a l c o h o l i c  and who 

w i l l  n o t .  The g r e a t  s t u d y  of a l coho l i sm,  a  l o n g i -  

t u d i n a l ,  s e l f - e v a l u a t i n g ,  f l e x i b l e  and comprehensive 

r e s e a r c h  p l a n ,  w i l l  need t o  i n c l u d e  a l l  t h e  psycho- 

l o g i c a l  and s o c i o l o g i c a l  v a r i a b l e s  we now t h i n k  

r e l e v a n t  and t h o s e  w e  have y e t  t o  l e a r n  abou t .  ( 4 2 ,  

pp. 11-13) 



There have been few indicators in the present reading of the 

alcohol-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. 

McFarland (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 inacleqcate in terms of design or analysis, (2) 

results were non-generalizable to normal populations, (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 

group identification. It is our firm belief that, 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. 



A8. STRESS, DRINKING, AND DIVIDED ATTE~TION; 

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 proceeded 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 diseriminate between crash- 

involved and non-crash-involved drinking drivers. 

Several studies have determined that crash-involved drinking 

drivers were drinking greater guantities 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 question of 

why the crash-involved drinking driver was drinking so much 

prior to the crash, and what other determinents 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 serious problems at the 

time of their collision while only 12% of the controls 

were similarly afflicted. This gap was actually even 

greater, since many of the traffic victims had multiple 

stress, while the controls seldom had more than one 

significant worry. 

The authors identified interpersonal and marital, financial, 

and vocational stresses as being paramount among the victims, 



and a serious interpersonal conflict in the 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 problems. 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- 



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 

unanimous 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 ~:loskowitz (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 with the multiplicity of other 

stimuli while driving. If driving is normally a complex 

information-processing task, then the introduction of an acute 



s t r e s s f u l  problem f u r t h e r  compl ica tes  t h e  s i t u a t i o n .  I f  t h e  

s t r e s s f u l  s i t u a t i o n  i t s e l f  becomes t h e  c e n t r a l  focus  of a 

d r i n k i n g  d r i v e r ' s  a t t e n t i o n  (a  c o g n i t i v e  requi rement  s e t ) ,  

t h e n  t h e  l e v e l . o f  impairment a f f e c t i n g  a l l  m u l t i p l e  s t i m u l i  

s p e c i f i c  t o  t h e  d r i v i n g  t a s k  w i l l  be exaggera ted .  Thus a c u t e  

s t r e s s ,  i n t e r a c t i n g  #with a l c o h o l ,  would be expected t o  g r e a t l y  

i n c r e a s e  t h e  l i k e l i h o o d  of d r i v i n g  performance decrement and 

c r a s h  occur rence .  Th i s  could be  a  d i s c r i m i n a t i o n  between c rash-  

involved and non-crash-involved d r i n k i n g  d r i v e r s .  However, t h e  

d e f i n i t i v e  r e s e a r c h  remains t o  be performed. 

McMurray ( 6 2 )  i n v e s t i g a t e d  t h e  e f f e c t  of d i v o r c e  a s  an 

emot ional ,  s t r e s s f u l  s t a t e  on d r i v i n g  performance. An a n a l y s i s  

of t h e  d r i v i n g  r e c o r d s  of 4 1 0  pe r sons  involved i n  d i v o r c e  pro- 

ceedings  i n d i c a t e d  t h a t  a l l  persons  i n  t h e  d ivorce -p rocess  

sample had more a c c i d e n t s  and v i o l a t i o n  c i t a t i o n s  than  t h e  

average  d r i v e r  i n  t h e  S t a t e  of Washington over  a  seven-year 

p e r i o d .  Proximi ty  i n  t ime t o  t h e  y e a r  of d i v o r c e  was r e l a t e d  

t o  t h e  frequency of t r a f f i c  i n c i d e n t s ,  and men exper ienced 

more i n c i d e n t s  throughout  t h e  s tudy  pe r iod  than  women. 
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