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THE EFFECT OF LOWER LEGAL D R I N K I N G  AGES ON YOUTH 
CRASH INVOLVE,"IENT* 

INTRODUCTION 

Fol lowing  t h e  r e p e a l  o f  p r o h i b i t i o n  s t a t e  laws r e l a t i n g  t o  

t h e  minimum l e g a l  age f o r  t h e  p u r c h a s e ,  p o s s e s s i o n ,  and con- 

sumpt ion  of a l c o h o l i c  beve rages  remained v i r t u a l l y  unchanged f o r  

a l m o s t  40 y e a r s .  A f t e r  f e d e r a l  v o t i n g  r i g h t s  were bestowed upon 

1 8  y e a r  o l d s  i n  1971,  o v e r  20 s t a t e s  changed t h e i r  p u b l i c  p o l i c y  

t o  g i v e  18 y e a r  o l d s  f u l l  a d u l t  r i g h t s ,  i n c l u d i n g  t h e  pu rchase  

and u s e  o f  a l c o h o l i c  b e v e r a g e s .  Michigan,  Vermont, and Maine 

were among t h e  f i r s t  s t a t e s  t o  t a k e  t h i s  s t e p .  The p r e s e n t  re- 

s e a r c h  e f f o r t  was d e s i g n e d  t o  i n v e s t i g a t e  t h e  impact  o f  t h e  lower  

l e g a l  d r i n k i n g  ages  on t h e  a l c o h o l - r e l a t e d  highway c r a s h  

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

The s p e c i f i c  r e s e a r c h  q u e s t i o n s  i n  t h i s  l e g a l  impac t  s t u d y  

were: 

(1) Did Lye a l c o h o l - r e l a t e d  c r a s h  e x p e r i e n c e  change fo l low-  

i n g  l e g i s l a t i o n  which lowered t h e  l e g a l  d r i n k i n g  ages  t o  18?  

( 2 )  I f  a  change i s  found i n  a c c i d e n t  r a t e s  which i s  

s t a t i s t i c a l l y  s i g n i f i c a n t ,  i s  t h a t  change c a u s a l l y  r e l a t e d  t o  

t h e  l e g a l  change? 

( 3 )  Are t h e r e  p l a u s i b l e  r i v a l  hypo theses  which would 

c h a l l e n g e  a  c a u s a l  r e l a t i o n s h i p  between t h e  l e g a l  change and 

r e s u l t i n g  changes i n  a c c i d e n t  r a t e s ,  and t o  what  e x t e n t  can 

t h e s e  b e  c o n t r o l l e d  by d e s i g n  o r  a n a l y s i s ?  

*This  pape r  s u m a r i  zes r e s e a r c h  s u p p o r t e d  by t h e  N a t i o n a l  
Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n ,  U. S. De2artrnent of  
T r a n s p o r t a t i o n  under  c o n t r a c t  DOT-HS-031-3-754. The f u l l  
s t u d y  i s  r e p o r t e d  i n  R .L .  Douglass ,  e t . a l .  The E f f e c t  o f  
Lower Leca l  Dr inking  Aoes on Youtn Crashes  Invc lvement ,  UJI- 
HSRI-AL-74-i. Iiighviay S a f e t y  Research I n s  t i t u t ? .  , The 
U n i v e r s i t y  of :.Iichigan, Ann Arbor ,  i n  p r e p a r a t i o n .  



D E S I G N  

I n  o r d e r  t o  address  adequa te ly  t h e s e  q u e s t i o n s  a  d e s i g n  was 

developed which approximated an exper imenta l  c o n d i t i o n .  Two 

c o n t r o l  groups and an exper imenta l  group were i d e n t i f i e d  on t h e  

b a s i s  o f :  

(1) Legal  p o s t u r e  r e g a r d i n g  t h e  l e g a l  d r i n k i n g  

age ; 

( 2 )  Geographic d i s t r i b u t i o n ;  

( 3 )  Data a v a i l a b i l i t y ;  and 

( 4 )  Demographic and s o c i a l  c h a r a c t e r i s t i c s .  

New York and Louisana a r e  t h e  only  s t a t e s  having long-term 18- 

yea r -o ld  l e g a l  d r i n k i n g  ages ,  and t h i s  a l o n e  mer i ted  t h e i r  

s t u d y .  Pennsylvania and Texes were s e l e c t e d  a s  long-term 21-  

yea r -o ld  c o n t r o l  s t a t e s .  Because Vermont, Maine, and Michigan 

a l l  lowered e x i s t i n g  l e g a l  d r i n k i n g  ages t o  1 8  w i t h i n  t h e  same 

s i x  month p e r i o d ,  a l l  t h r e e  were s e l e c t e d  a s  exper imenta l  

j u r i s d i c t i o n s .  Three s u b s e t s  of  Michigan were a l s o  inc luded  i n  

the d e s i g n  a s  exper imenta l  j u r i s d i c t i o n s ,  i n c l u d i n g  Washtenaw 

County, Oakland County, and Wayne County; a l l  f a t a l  c r a s h e s  i n  

Michigan were a l s o  analyzed.  

Accident  r ecords  were t ransformed f o r  a l l  11 a n a l y t i c a l  

j u r i s d i c t i o n s  i n  such a way a s  t o  make each d r i v e r  involvement  

i n  a  c r a s h  t h e  b a s i c  u n i t  of a n a l y s i s .  There fo re ,  each i n -  

volved v e h i c l e  and d r i v e r  were i n c l u d e d  a long  wi th  a l l  p e r t i n e n t  

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

f r a c t i o n s  and number of d r i v e r  involvements  i n  Lle r e s u l t a n t  

a n a l y t i c a l  f i l e s  v a r i e d  accord ing  t o  d a t a  a v a i l a b i l i t y  and s i z e .  

The f i l e s  a r e  p r e s e n t e d  i n  d e t a i l  i n  Table  1. 

DATA DEFINITIONS AKD A?JALYSSS 

A f t e r  a  thorough i n v e s t i g a t i o n  of t h e  o p e r a t i o n a l  de- 

f i n i t i o n s  of a l c o h o l  involvement  i n  c r a s h e s  among t h e  seven 

s t a t e s  i t  was found t h a t  t h i s  v a r i a b l e ,  a s  found i n  a v a i l a b l e  

s t a t i s t i c s  from p o l i c e  r e p o r t s ,  i s  i n c o n s i s t e n t  between s t a t e s  

and o f t e n  w i t h i n  t h e  sane  s t a t e  over  t ime.  A s  examples,  





TABLE 1. DATA - D E S I G N  (cont'd) 

Number o f  C e n s u s  
Yedr  Number o f  C a s e s  i n  S a m p l e  
o f  R e c o r d s  i n  A n a l y t l c  F r i c t i o n  T ime  P e r i o d  
F'l l e  J u r i s d i c t i o n  -- O r i g l n a l  F l l e  V e h i c l e  F i l e  ( i f  a n y )  C o v e r e d  M i s s i n g  D a t a  a n d  N o t a t i o n s  

1970  M a i n e 0 6  2 7 , 1 1 3  4 5 , 2 9 9  C e n s u s  1/1-12/31/70 P r o p e r t y  damage  c h a n g e d  f r o m  

1 9 7 1  Malne 0 6  2 6 , 6 9 5  4 5 , 2 1 6  1 1 1 2 3 1 7 1  
$100  to $200 o n  S e p t e m b e r  23.  
1 9 7 1 .  

lSJ72  Mdlne 0 6  2 4 , 3 5 2  4 1 , 2 0 1  C c n s u s  1 /1 -12 /31 /72  

1 9 7 1  Louisiana 0 7  1 1 , 8 7 4  2 2 , 6 4 4  ! 0 %  1 - 1 2 3 1 7 1  O r i g i n a l  d a t a  a  1 0 %  s a m p l e  

2 5 , 1 8 4  1 0 %  
1/1-12/31/72 i n c l u d l n g  f i r s t  a n d  s e c o n d  

1972  Louisiana 0 7  1 3 , 0 5 1  i n v o l v e d  d r i v e r s .  P r o p e r t y  
1 9 7 3  L o u l s i d n a  0 7  7 , 9 7 5  1 5 , 2 9 5  2 0 %  1 /1 -07 /31 /73  d e f i n i t i o n  damage  c h a n g e d ,  1 9 7 2 .  

1 9 7 1  Ver~l iont  0 8  1 6 , 5 6 1  2 7 , 6 5 7  C r n s u s  111-12 /31 /71  
( a p p r o x )  

1 3 7 2  Verlrlont 0 8  1 6 , 9 4 4  2 7 , 9 5 8  C e n s u s  1 /1 -12 /31 /72  
( a m r o x )  

1969 Texas  0 9  1 8 , 8 3 7  3 2 , 2 2 4  5 %  1 /1 -12 /31 /69  HBD v a r i a b l e  n o t  r e p o r t e d  a f t e r  

1370 T e x a s  0 9  1 9 , 3 9 2  3 3 , 2 0 4  5 %  1 /1 -12 /31 /70  
1 9  70.  

1 9 7 1  T e x a s  0 9  1 9 , 0 8 8  3 3 , 1 4 0  5% 1 1 1 - 1 2 / 3 1 / 7 1  

1 9 7 2  T r x d s  0 9  --- 2 1 , 0 0 0  3 6 , 5 0 5  5 %  1 /1 -12 /31 /72  

Pe1~1rs.y l v a n i a  1 0  

P e n n s y l v a n l a  1 0  

P e n n s y l v a n l a  1 0  

P e n n s y l v a n i a  1 0  

P e n n s y l v a n l d  1 0  

New York 11 J 
New York 11 

N e w  York 11 

NEW York 11 

1/1 -12 /31 /68  P r o p e r t y  damage  d e f i n i t i o n  c h a n g e d  
f r o m  $150  t o  $200 i n  1 9 7 2 .  A l l  

1/1-12/31/69 e x c e p t  F a t a l s  d i s s i n g  i n  1 9 7 0 .  
1/1-12/31/70 

l / l - 1 2 / 3 1 / 7 1  

1 /1 -12 /31 /72  

1 /1 -12 /31 /68  Y e a r  i d e n t i f i e r  m i s c o d e d  i n  1 9 6 8  
( g r o u p e d  w i t h  1 9 6 9 )  . P r o p e r t y  
damage  d e f i n i t i o n  c h a n g e d  f r o m  

1 /1 -12 /31 /70  $150 t o  $200 o n  

(df l [ ) rox)  
1972  New York 11 2 2 , 9 9 0  3 9 , 3 7 7  5% 1/1-12 /31 /72  



r e p o r t e d  a l c o h o l  involvement  i n  Texas d u r i n g  1969 and 1970 was 

d e f i n e d  a s  a  v i o l a t i o n  of d r i v i n g  w h i l e  i n t o x i c a t e d  - a  most 

c o n s e r v a t i v e  measure. Reported a l c o h o l  involvement  was n o t  

a v a i l a b l e  i n  t h e  Texas d a t a  f o r  1971 and 1972. I n  Pennsylvania  

r e p o r t e d  a l c o h o l  involvement  was one of many " c o n t r i b u t i n g  

c i rcumstances"  and was found t o  b e  i n f r e q u e n t l y  r e p o r t e d .  I n  

Michigan t h e  o p e r a t i o n a l  format  of t h e  "had been  d r i n k i r , "  

q u e s t i o n  i n  s t a n d a r d  a c c i d e n t  i n v e s t i g a t i o n  forms was changed 

i n  1971 which made incomparable any r e p o r t e d  "had been d r i n k i n g "  

s t a t i s t i c s  between and a f t e r  t h e  form change. 

There fo re ,  it was necessa ry  t o  i d e n t i f y  an o b j e c t i v e  mea- 

s u r e  of a l c o h o l  involvement  f o r  a n a l y s i s  b e f o r e  and a f t e r  t h e  

e f f e c t i v e  d a t e s  of Lhe new l e g a l  d r i n k i n g  age.  The a l t e r n a t i v e ,  

s u r r o g a t e ,  measure needed t o  b e  v a l i d  and r e l i a b l e  f o r  a l l  

popu la t ions  i n  t h e  d e s i g n .  

Through a  p rocess  of  m u l t i p l e  a n a l y s i s  of  v a r i a n c e  f o r  two 

j u r i s d i c t i o n s ,  Oakland County, Michigan 1972 and Texas,  1970,  

we found t h a t  s i n g l e  v e h i c l e  a c c i d e n t s ,  o c c u r r i n g  between 

9:OOPf:i and 6:00mi w i t h  male d r i v e r s ,  a r e  between 53% and 63% 

a l c o h o l - r e l a t e d .  Thus t h e  s u r r o g a t e  c o n s i s t s  o f  t h e  s u b s e t  of  

a l l  a c c i d e n t s  which meet Lle requi rements  of  t h r e e  o b j e c t i v e  

and r e l i a b l y  r e p o r t e d  parameters  - t ime,  s e x  o f  d r i v e r ,  and 

rimer of  involved v e h i c l e s .  H e r e a f t e r  t h i s  a l t e r n a t i v e  mea- 

s u r e  o f  a l c o h o l  involvement w i l l  be  r e f e r r e d  t o  a s  t h e  t h r e e -  

f a c t o r  s u r r o g a t e :  i t  i s  e q u a l l y  r e l i & l e  and v a l i d  f o r  young and 

o l d  d r i v e r s  and f o r  a l l  j u r i s d i c t i o n s  i n  t h e  d e s i g n .  I t  over- 

comes t h e  d i f f i c u l t i e s  o f  non-comparabil i ty  of  r e p o r t e d  a l c o h o l  

involvement  both  between and w i t h i n  j u r i s d i c t i o n s  o v e r  t h e  1968 

t o  1973 p e r i o d .  

Another r e s e a r c h  problem was t h e  s e l e c t i o n  o f  a  s t a t i s t i c a l  

procedure  which both  c o n t r o l s  f o r  p l a u s i b l e  r e s e a r c h  hypotheses 

i n h e r e n t  i n  t i n e - s e r i e s  measurements and p rov ides  a  l e v e l  of  

s t a t i s t i c a l  conf idence  i n  conclus ions  d e r i v e d  from t h e  a n a l y s e s . *  

*Unlike sample s t a t i s t i c s  , t ime-se r i e s  d a t a  a re  c h a r a c t e r i z e d  by 
depende-cies between a d j a c e n t  t i ~ e  p o i n t s .  No assurn?tions of  

. 7  mz2surc:--.,.i:it ~r.c.>~er,i:::r.c can be 7zc;ic : s : i  t!l t i r - , z  o rde red  msasures 
which i s  t h e  use of t e s t s  whicil a r e  a p p r o ? r i a t e  f o r  
s a n ? l e  s t a t i s t i c s .  



The Box and T i a o  (1965) a u t o r e g r e s s i v e  time-series "t" 

s t a t i s t i c a l  p rocedure  was s e l e c t e d  a s  t h e  o p t i m a l  t e s t  f o r  o u r  

p u r p o s e s .  * 
The Box and T i a o  t e s t  r e q u i r e s  t h a t  d a t a  b e  f r e e  of  e x p e c t e d  

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

l i n e a r  t r e n d .  These components of  t ime-ordered  a c c i d e n t  r e c o r d s  

c a n  a l s o  b e  i n t e r p r e t e d  a s  r i v a l  e x p l a n a t i o n s  t o  t h e  e f f e c t  o f  

t h e  lower  l e g a l  d r i n k i n g  age .  The d a t a  were decomposed and ex- 

p e c t e d  s e a s o n a l  and l i n e a r  e f f e c t s  were removed, r e s u l t i n g  i n  

s e c o n d - l e v e l  r e s i d u a l  ( i r r e g u l a r )  measures  f o r  a n a l y s i s .  Long- 

term c y c l e s  were n o t  i d e n t i f i e d  i n  t h e  a v a i l a b l e  d a t a .  A f u r t h e r  

confounding  e f f e c t ,  t h a t  of  a g e - s p e c i f i c  c r a s h  p o p u l a t i o n  growth,  

was c o n t r o l l e d  by computing a g e - s p e c i f i c  r a t e s * *  of  t h e  t h r e e -  

f a c t o r  s u r r o g a t e  b o t h  f o r  young d r i v e r s  a f f e c t e d  by t h e  lower  

l e g a l  d r i n k i n g  ages  and comparison groups o f  o l d e r  d r i v e r s .  The 

a g e - s p e c i f i c  r a t e s  a r e  r ega rded  a s  t h i r d - l e v e l  r e s i d u a l s .  The 

p r o c e s s  of  c o n t r o l l i n g  f o r  t r e n d ,  s e a s o n a l ,  and a g e - s p e c i f i c  popu- 

l a t i s n  grcwt,? f a c t o r s  r e s u l t e d  i n  d a t a  f o r  a n a l y s i s  o f  c r a s h  i n -  

volvements  which a r e  r e l a t i v e l y  f r e e  o f  confounding e f f e c t s .  

O t h e r  confounding f a c t o r s  a r e  c o n t r o l l e d  tlhrough s t a t e  s e l e c t i o n  

and v a r i a b l e  s e l e c t i o n .  

RESULTS 

The a n a l y s e s  were performed i n  two s t e p s  which were 

d e s i g n e d  t o :  

*BO:<, G . E . P .  and T i a o ,  G . C .  "A Change i n  Leve l  o f  a  Non- 
S t a t i o n a r y  Time S e r i e s " .  B i o ~ . e t r i k a ,  52 (1) , 1965,  pp.  181- 
1 9 2 .  

**Age s p e c i f i c  r a t e s  a r e  d e f i n e d  a s  t h e  s u b s e t  o f  a  p o p u l a t i o n  
( o r  sample)  which meets a  s p e c i f i c  s e t  of  c r i t e r i a ,  d i v i d e d  

by t h e  t o t a l  s i z e  o f  Lthe p o p u l a t i o n .  The 18  t o  2 0  y e a r  o l d  
t h r e e - f a c t o r  s u r r o 9 a t e  a g e - s p e c i f i c  r a t e  i s :  

18  t o  2 0  Frequency of  D r i v e r  Involvements  Meetincr Three- 
d 

- ~ 

F a c t o r  S u r r o g a t e  C r i t e r i a  
18  t o  20  T o t a l  Crash  Zrecuencv 

i - -  - i 

f o r  a l l  f i l e s  e x c e p t  I la ine ,  i n  which t h e  r a t e  was computed 
w i t h  d i f f e r e n t  aTe c rou?s .  The r a t e s  were c o ~ p u t e d  f o r  
each  monthly ti:r.e i n t e r v a l .  



(1) T e s t  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  changes i n  

magnitude o f  a l c o h o l - r e l a t e d  c r a s h  f r e q u e n c i e s  

and r a t e s  o f  young and o l d  d r i v e r s ;  and 

( 2 )  I n v e s t i g a t e  t h e  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  f requency d i s t r i b u t i o n s  o f  young d r i v e r s  

b e f o r e  and a f t e r  Lhe e f f e c t i v e  d a t e s  af new 

l e g a l  d r i n k i n g  ages i n  t h e  e x p e r i m e n t a l  s t a t e s .  

The r e s u l t s  of t h e  f i r s t  a n a l y t i c a l  s t e p  a r e  summarized i n  

Tab le  2 .  The v a r i a b l e s  used i n  t h e  a n a l y s e s  i n c l u d e :  

T o t a l  18-20 c r a s h  frequency 

T o t a l  21-45 c r a s h  frequency 

Reported a l c o h o l  involvement  18-20 y e a r  o l d  f requency 

Reported a l c o h o l  involvement  21-45 y e a r  o l d  f requency 

3-Factor  s u r r o g a t e  18-20 y e a r  o l d  f r equency  

3 - f a c t o r  s u r r o g a t e  21-45 y e a r  o l d  f requency 

3 - f a c t o r  s u r r o g a t e  18-20 y e a r  o l d  a g e - s p e c i f i c  r a t e  

3 - f a c t o r  s u r r o g a t e  21-45 y e a r  o l d  a g e - s p e c i f i c  r a t e  

T o t a l  c r a s h  frequency 

T o t a l  r e p o r t e d  a l c o h o l  involvement  f r equency  

T o t a l  3 - f a c t o r  s u r r o g a t e  frequency 
A 

The t e s t  s t a t i s t i c  ( t s )  i s  t h e  Box and T i a o  a u t o r e g r e s s i v e  

s t a t i s t i c  and can be  i n t e r p r e t e d  a s  hav ing  t h e  S t u d e n t  t d i s t r i -  

b u t i o n .  Analyses of r e p o r t e d  a l c o h o l  i n v o l v e n e n t  were i n c l u d e d  

i n  most j u r i s d i c t i o n s  i n  o r d e r  t o  nake t h e  p r e s e n t  s t u d y  com- 

p a r a b l e  t o  o t h e r  i n v e s t i g a t i o n s  based  on r e p o r t e d  o f f i c i a l  

s t a t e  s t a t i s t i c s .  

I n  Michigan, w i t h  t h e  e x c e p t i o n  of  Wayne County ( e x c l u d i n g  

D e t r o i t ) ,  t h e r e  i s  s t r o n g  ev idence  Lhat  non- f  a t a i  , a lcoho l -  

r e l a t e d  c r a s h e s  of  t h e  1 8  t o  20  y e a r  o l d  group i n c r e a s e d  a t  a  

h i g h l y  s i g n i f i c a n t  l e v e l  a f t e r  the l e g a l  d r i n k i n g  age was 

lowered .  There was no i n c r e a s e  i n  a l c o h o l - r e l a t e d  c r a s h e s  among 

t h e  o l d e r  comparison group which s u p p o r t s  a  c a u s a l  r e l a t i o n -  

s h i p  between an e x t e r n a l  i n f l u e n c e  on t h e  18 t o  20 y e a r  o l d s  

which d i d  n o t  o p e r a t e  on the 2 1  t o  45 y e a r  o l d  group.  We f e e l  

t h a t  t h i s  i n f l u e n c e  was t h e  lower l e g a l  d r i n k i n g  age .  
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TABLE 2 .  t7+ - FULL D E S I G N  

Orac' t , 1 1 1 c ' l  s l q n l f l c a n c e  t e s t s  o f  st11tL ~ n  l e v e l  a f t e r  t h e  l e g a l  d r l n k i r l g  a g e  was l o w e r e d  ~ n  M l c h l g a n  a n d  Vermont .  
-I::I[~."'I ! ~ o l n t ,  e x c a p t  f o r  N d ~ n e ,  i s  J a n u a r y  1 ,  L . Y I L .  J u n e  1, 1972  u s e d  f o r  X a l n e .  

21-45 3FS 
R a t e  

- .064314  
n . s .  

- .93616 
n . s .  

-.A6344 
n . s .  

- .14816  
n . s .  

-2 .4675  
p < . 0 0 6 8  

.069132  
n . s .  

-1 .2872  
n . s .  

1 . 7 8 0 8  
p < . 0 3 7 5  

-1 .2862  
n . s .  

- .98393  
n .8 .  

1 . 7 4 1 5  

p- .0409 

18-20 3FS 
R a t e  

1 .6444  
p< .05005  

3 . 7 3 3 1  
p<.OOOl 

- . I 2 4 9 2 8  
n . s .  

2 .2037  
p< .0139  

- . a6595  
n . s .  

- 1 3 2 3 7  
n . s .  

- 2 2 3 6 6  
n . s .  

1 .9994  
p< .0233  

- .4467 
n . s .  

- . I 9 5 5 8  
n . s .  

. 05368  

n . s .  

-- - 

. J u r l ; , ~ l c t l o n  - 
:.:lc..~ i rn S t a t n w l d e  

:I , = ,I H 
11 1 9  

W t t,t.,,naw County 
1 1 ,  1 B  
r. 1 2  

b~ I;..<! County 
I . !  
;. 1') 

(1.1, ; t ~ i u  County 
{ I ,  < t <  
I,. 1 2  

!.:I:: I J-rn F a t a l s  
11 ! -1 8  
1:. L2 

Mal:i~ :; t - a t ewide  
1 3 ,  2 q  
n ,  - 7 

Ver:,ur t S t a t c w l d e  
n, 1 2  
n ,  1 2  

i,erir l . ,  / 1 v d n l a  
S t d t  - ~ w l d e  

n : < a  
n  12 

T r x d s  5 L d t e w l d e  
n I == 3 f >  
n 2 1 2  

L D d l ! , ,  .ins 

S t a t .  , ~ ~ d e  
c ,  11 
r 8  ! 9 

, .CVI  'i< I ' S t n t e w i d e  
r, , -- .! 4 * 

' 1 ,  - 12 ' 
n , = J 6  

r l ,  -12 '  .- 
1 .  I't 1 1  ! .  tic: 

T o t a l  
C r a s h  

1 .5622  
n.s. 

. 57677  
n . s .  

2 .3790 
p< .0087  

.24544  
n . s .  

. 99107  
n . s .  

- .02384 
n . s .  

- .22393  
n . s .  

2 .4319 
p < . 0 0 7 5  

2 .2031  
p<.0136 

.6370 
n . s .  

-.SO045 

n . s .  

18-20 T o t a l  

2 .8104  
1,. . 0025  

.28458  
n . s .  

1 .4202  
n . 5 .  

. 98778  
n . s .  

2 .3451  
.0094 

.93723  
n . s .  

-. 5189 
n . s .  

.04781 
n . s .  

1 . 3 9 1 5  
n . s .  

-. 31131 
n . s .  

. a5158  

n . s .  

' u t o r c : ~ r c s s ~ v e  

T o t a l  
HBD 

2 .5551  
p< .0053  

- 4 4 9 0 8  
n . s .  

1 .5639  
n . s .  

2 .2048  
0 < . 0 1 2 2  

- 2 1 6 5 5  
n . s .  

1 . 1 1 2 1  
n . s .  

- . 0 6 6 1  
n . s .  

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

-------- 

- .21318 
n - s .  

- .44225 

n . s .  

18-20 FIBD 

3 .2941  
p / .  0007 

3 . 5 5 3 3  
p<.OOl 

1 . 3 1 0 5  
n . s .  

3 .247  
p<  - 0 0 1  

1 . 6 6 1 6  
p< .0485  

2.2975 
p<.O110 

.9779 
n . s .  

-------- 

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

-1 .2678  
n . s .  

-. 20152 

11.s. 

statistic 

21-45 T o t a l  

1 . 2 0 5 3  
n . s .  

- .07635 
n .5 .  

2 .4708  
p < . 0 0 b 8  

1 . 6 5 8 9  
p < . 0 4 0 5  

-. 50753  
n . s .  

- .12188  
n . s .  

-. 70658 
n . s .  

2 .0769  
p < . 0 1 9 2  

1 . 9 3 9 9  
pc .0262  

- . 3 8 6 1  
n . s .  

- . 30631  

n . s .  

Tlmc-: :cr ies  " t"  

T o t a l  
3FS 

2.6685 
- 0 0 3 8  

- - 0 0 7 7 6 8  
n . s .  

1 .1600 
n . s .  

3 .7150  
. 0 0 1  

1 . 0 0 7  
n . s .  

. C9265 
n . s .  

. 96742  
n - s .  

1 .6609  
n . s .  

1 .11327  
n . s .  

-1 .4566 
n . s .  

1 . 0 4 0 1  

n . 8 .  

21-45 HBD 

1 . 6 1 3 0  
n . s .  

- .57737  
n . s .  

. a 1 6 5 5  
n . s .  

- .50654  
n . s .  

-17364  
n . s .  

. 72298  
n . s .  

-1 .0598 
n.  s. 

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

-1 .2527  
n . s .  

. 055005  

n . s .  

B~~ d n ~  

18-20 3FS 

2 .3663  
p c . 0 0 9 1  

2.1028 
~ 5 . 0 1 6 6  

-41349  
n . s .  

3 .6966  
p<.OOl 

1 . 5 3 6 3  
n . s .  

1 . 4 6 2 9  
n.5. 

. 6 2 3 2 1  
n . s .  

1 .4044  
n . s .  

.7540 
n . s .  

-1 .2762  
n . s .  

-. 11957  

n . s .  

1965 .  

21-45 3FS 

1 . 1 3 6 5  
n . s .  

-1 .1996 
n . s .  

. 66427  
n . s .  

- .4867 
n . s .  

1 . 2 1 1 8  
n . s .  

-38170  
n . 3 .  

1 .1747  
n . s .  

. h2337  
n . s .  

-3284  
n . s .  

-1 .5341  
n . s .  

1 .1225  

n . s .  



I n  Maine r e p o r t e d  alcohol- involvement  i n c r e a s e d  f o r  t h e  1 8  

t o  19 y e a r  o l d s  and remained s t a b l e  f o r  t h e  20 t o  4 4  y e a r  o l d  

group. The l e g a l  d r i n k i n g  age changed from 2 1  t o  20 i n  1969 

which might  have s o f t e n e d  t h e  impact  of  t h e  June 1972 change. 

Although t h e  young d r i v e r  t h r e e - f a c t o r  s u r r o g a t e  frequency i n -  

c r e a s e d ,  s t a t i s t i c a l  s i g n i f i c a n c e  of  the s h i f t  a t  t h e  . 0 5  l e v e l  

was n o t  a t t a i n e d .  We b e l i e v e  t h a t  i f  t h e  s h o r t  ( seven month) 

" a f t e r "  p e r i o d  were l o n g e r ,  s t a t i s t i c a l  s i g n i f i c a n c e  would have 

been reached.  

No s h . i f t  i n  magnitude was found f o r  any c r a s h  frequency o r  

r a t e  i n  Vermont fo l lowinq  t h e  lower l e g a l  d r i n k i n g  age. No 

ev idence  was found i n  any c o n t r o l  s t a t e  t h a t  t h e  18 t o  20 y e a r  

o l d  a l c o h o l - r e l a t e d  c r a s h  exper ience  i n c r e a s e d  excep t  i n  

Pennsylvania  where t h e  o l d e r  group exper ience  i n c r e a s e d  a s  w e l l .  

On the b a s i s  of t h e s e  ana lyses  we a r e  c o n f i d e n t  t h a t  i n  Michigan 

and probzbly  i n  I~Iaine a l c o h o l - r e l a t e d  c r a s h e s  i n c r e a s e d  beyond 

any normally expected  l e v e l  a f t e r  t h e  l e g a l  d r i n k i n g  ages were 

changed. IL'e a r e  c o n f i d e n t  t h a t  t h e s e  changes were c a u s a l l y  re- 

l a t e d  t o  t h e  l e g a l  changes. 

The second s t e p  of  t h e  a n a l y s i s  p l a n  was t o  i n v e s t i g a t e  t h e  

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 rash  frequency d i s t r i b u t i o n s  of  

young d r i v e r s  i n  t h e  v a r i o u s  j u r i s d i c t i o n s .  The purposes f o r  

t h i s  d e s c r i p t i v e  a n a l y s i s  were: 

(1) To a t t empt  t o  determine why no change was 

i d e n t i f i e d  i n  Vermont; 

(2) To examine t h e  p a t t e r n s  of change i n  

Michigan and Yaine; and 

( 3 )  To form a b a s i s  of p r e d i c t i o n  f o r  t h e  probable  

e f f e c t  of l c a e r  l e g a l  d r i n k i n g  ages i n  Texas 

and Pennsylvania .  

The t h r e e - f a c t o r  s u r r o g a t e  and r e p o r t e d  a l c o h o l  involvement  

frequency d i s t r i b u t i o n s  of young d r i v e r s  b e f o r e  and a f t e r  t h e  

lower l e g a l  d r i n k i n g  ages were determined and p l o t t e d  f o r  a l l  

j u r i s d i c t i o n s ;  an example is shown i n  Figure  1 f o r  Oakland 

County Xichigan. A b a s i c a l l y  bimodal d i s t r i b u t i o n  c h a r a c t e r i z e d  
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the Michigan j u r i s d i c t i o n s  b e f o r e  t h e  l e g a l  change and a  skewed 

d i s t r i b u t i o n  fol lowed t h e  change. I n  t h e s e  c o u n t i e s  t h e  

c h a r a c t e r  of t h e  problem underwent c o n s i d e r a b l e  change. 

I n  Maine, t h e  d i s t r i b u t o n  p a t t e r n s  of  a l c o h o l - r e l a t e d  

c r a s h e s  r e v e r s e d  a f t e r  t h e  l e g a l  change. The bimodal p a t t e r n  

( b e f o r e  t h e  change) found i n  Michigan i s  a l s o  p r e s e n t  i n  t h e  

Maine th ree - f  a c t o r  s u r r o g a t e  d i s t r i b u t i o n s  which s u p p o r t s  o u r  

b e l i e f  t h a t  t h e  i n c r e a s e  a f t e r  t h e  new law was r e a l .  

I n  Vermont, New York 2nd Lou i s iana  a  skewed d i s t r i b u t i o n  

was dominant both  b e f o r e  and a f t e r  t h e  change. I n  Texas a  

f a i r l y  skewed d i s t r i b u t i o n  was found f o r  t h e  t h r e e - f a c t o r  s u r -  

r o g a t e ,  however, a  bimodal ~ a t t e r n  c h a r a c t e r i z e d  t h a t  measure 

i n  Pennsylvania.  
There i s  no ev idence  of any i n c r e a s e  i n  the 1 8  t o  20 y e a r  

o l d  a l c o h o l - r e l a t e d  c r a s h  exper ience  i n  1972 i n  Vermont a s  a  

r e s u l t  of t h e  lower l e g a l  d r i n k i n g  age. I t  i s  p o s s i b l e  t h a t  t h e  

s i n g l e  y e a r  of " b e f o r e "  d a t a  a v a i l a l r ~ l e  were inadequa te  t o  mea- 

s u r e  changes based on a  long-term comparison. Another specu- 

l a t i v e  e x p l a n a t i o n  i s  t h a t  f o r  t h e  1971-72 p e r i o d  a  f e d e r a l l y  

funded Alcohol S a f e t y  Action P r o j e c t  o p e r a t e d  s u c c e s s f u l l y  

throughout  t h e  s t a t e .  A t h i r d  p o s s i b i l i t y  i s  t h a t  t h e  s m a l l  

Vermont popu la t ion  i s  w i t h i n  a  c u l t u r a l  and s o c i a l  d i f f u s i o n  

s p h e r e  of  i n f l u e n c e  w i t h  New York S t a t e  where t h e  1 8  y e a r  o l d  

l e g a l  d r i n k i n g  age has  been i n  e f f e c t  s i n c e  1934. 

The e f f e c t  of  t h e  lower l e g a l  d r i n k i n g  age i s  

r e l a t e d  t o  a  number o f  c h a r a c t e r i s t i c s  of  any s p e c i f i c  j u r i s -  

d i c t i o n .  When faced  w i t h  t h e  t a sk  of p r e d i c t i n g  t h e  consequence 

of a  lower l e g a l  d r i n k i n g  age on youth c r a s h  r a t e s ,  t h e  fol low- 
i n g  c h a r a c t e r i s t i c s  shou ld  be cons ide red .  

(1) The d e n s i t y  and r e l a t i v e  s i z e  of t h e  a f f e c t e d  

p o p u l a t i o n .  I n  l l i ch igan ,  iu'ashtenaw County has  t h e  h i g h e s t  18  

t o  20  y e a r  o l d  p o p u l a t i o n  d e n s i t y  and t h e  l a r g e s t  18  t o  20 

y e a r  o l d  popu la t ion  i n  r e l a t i o n  t o  o t h e r  age groups.  Washtenaw 



County e x p e r i e n c e d  t h e  g r e a t e s t  changes i a  a l c o h o l - r e l a t e d  

c r a s h e s  among t h e  a f f e c t e d  p o p u l a t i o n s  i n  t h e  e x p e r i m e n t a l  d e s i g n .  

(2) J u r i s d i c t i o n a l  p r o x i m i t y  o f  p o p u l a t i o n  b a s e  t o  a long-  

term 1 8  y e a r  o l d  d r i n k i n g  s t a t e .  No change was s e e n  i n  Vermont 

and t25e " b e f o r e "  age  s p e c i f i c  d i s t r i b u t i o n s  o f  a l c o h o l - r e l a t e d  

c r a s h e s  resembled t h o s e  of  New York. Maine and Michigan were 

more d i s t a n t  from states w i t h  lower  l e g a l  d r i n k i n g  ages  t h a n  

o t h e r  s t a t e s  i n  t h e  d e s i g n .  

( 3 )  I f  t h e  age 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  d i s t r i b u t i o n  

i s  skewed w i t h  h i g h e s t  f r e q u e n c i e s  among 1 8  t o  20 y e a r  o l d  

d r i v e r s ,  b e f o r e  t h e  l e g a l  d r i n k i n g  age i s  lowered .  then n n  

change would b e  e x p e c t e d  a f t e r  t h e  law i s  changed. I f  t h e  " b e f o r e "  

d i s t r i b u t i o n  i s  b imodal ,  t h e n  t h e  18  t o  20 y e a r  o l d  group i s  

e x p e c t e d  t o  become dominant  i n  t h e  d i s t r i b u t i o n  a f t e r  t h e  

l e g a l  change.  

(4) C l o s e l y  a s s o c i a t e d  w i t h  t h e  d e n s i t y  an6 r e l a t i v e  

magni tude  of t h e  1 8  t o  20 y e a r  o l d  p o p u l a t i o n ,  t h e  enforcement  

o f  a l c o h o l  beve rage  c o n t r o l  laws r e g a r d i n g  s a l e s  t o  minors  i s  

e x p e c t e d  t o  be  more r i g i d  i n  j u r i s d i c t i o n s  w i t h  l a r g e  young 

p o p u l a t i o n s  - such  a s  Washtenaw County. Areas  of r i g i d  e n f o r c e -  

ment a r e  e x p e c t e d  t o  e x p e r i e n c e  a  g r e a t e r  change under  a  lower  

l e g a l  d r i n k i n g  age t h a n  a r e a s  o f  less s t r i c t  l e g a l  c o n t r o l .  

On t h e  b a s i s  of  t h e s e  c o n s i t i e r a t i o n s  and  w i t h  most w e i g h t  

g i v e n  t o  t h e  age - spec i f  i c  C i s  t r i b u t i o n s  o f  t h e  t h r e e - f a c t o r  

s u r r o g a t e  f r e q u e n c i e s ,  i t  i s  p r e d i c t e d  t h a t  Pennsy lvan ia  would 

e x p e r i e n c e  a  change i n  a l c o h o l - r e l a t e d  c r a s h e s  much l i k e  Michigan 

unde r  a  lower  l e g a l  d r i n k i n g  age .  Texas ,  on t h e  o t h e r  hand ,  i s  

n o t  p r e d i c t e d  t o  e x p e r i e n c e  a r e a c t i o n  a s  g r e a t  as  Michigan o r  

P e n n s y l v a n i a  because  t h e  f requency  d i s t r i b u t i o n  s f  a l c o h o l -  

r e l a t e d  c r a s h e s  among young d r i v e r s  h a s  resembled a  long- te rm 

18  y e a r  o l d  s t a t e  f o r  t h e  19G9 t o  1972 p e r i o d .  


