


STATUS OF DRIVER EDUCATION IN ALASKAN SCHOOL 1981-82

APPROVED PROGRAMS 
En ro l lm en t  _ir._Grades 10 -12  

School Dr. 'Educ.

NON-APPRQVED PROGRAMS 
En ro l lmen t in Grades 10-12 

School Dr. Educ.
75 20 Adah Anchorage
34 10 Andersor. 1364 75 B a r t l e t t

?52 15 Barrow 745 58 Chugiak
'.241 60 Ben Z ie lson 1169 75 Dimond

197 8 Bering S t r a i t 1525 139 East Anchorage
172 45 Bethel 1309 175 S e rv ice
109 20 D i l l ingham 1549 95 West Anch.
95 ' 36 Haines 135 12 De lta  Junc t ion

201 40 Homer 36 15 Galena
62 16 Hoonah 46 12 N in i lc h ik

476 100 Kenai 142 12 Nome-Beltz
577 120 Ketchikan
29 8 King Cove 7885 668 (8 * )

1102 40 Kodiak
135 20 Kotzebue Enro l lment Summary •- Grades 10 -12
744 175 Lathrop School Dr. 1•due.
88 39 M e t la k a t le  App. P rog . 7303 1553
46 9 Nenana Not. App. 7885 668

414 160 North Po le  No Program 4923
121 30 Petersburg
49 6 Quinhagak 20 ,111 2221 (1 1 ? )
26 10 Sand Po in t

122 32 Seward
3 6 9 . 103 S i tk a
39 15 Skagwjy

409 150 So ldo tne
27 0 Susan B. Eng lish
18 7 Thorne Bay
50 20 T r i - V a l l e y

236 49 Valdez
671 150 West V a l le y
117 31 Wrangell

7303 1 ;I53 (2 1 * )
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D i r e c t o r  
D i v i s i o n  o f  L e g a l  S e r v i c e s

You h av e  askec1 h e t h e r  q u e s t i o n s  f o r  an a d v i s o r y  v o t e  
r e l a t i n g  t o  i n c r e a s i n g  t h e  d r i n k i n g  age and l e g a l i z i n g  th e  
u se  o f  m a r i ju a n a  may be combined i n  one b i l l  w i t h o u t  
v i o l a t i n g  th e  s i n g l e  s u b j e c t  r u l e .
The s i n g l e  s u b j e c t  r u l e  i s  c o n t a in e d  i n  S e c t i o n  1 3 ,
A r t i c l e  I I ,  C o n s t i t u t i o n  o f  th e  S t a t e  o f  A la s k a  w h ich  
p r o v i d e s :

SECTION 1 3 .  E v e ry  b i l l  s h a l l  be c o n f i n e d  t o  one 
s u b j e c t  u n l e s s  i t  i s  an a p p r o p r i a t i o n  b i l l  o r  one 
c o d i f y i n g ,  r e v i s i n g ,  o r  r e a r r a n g i n g  e x i s t i n g  la w s .
B i l l s  f o r  a p p r o p r i a t i o n s  s h a l l  be c o n f i n e d  t o  
a p p r o p r i a t i o n s .  The s u b j e c t  o f  each  b i l l  s h a l l  be 
e x p r e s s e d  i n  t h e  t i t l e .  The e n a c t in g  c l a u s e  s h a l l  b e :  
"Be i t  e n a c te d  by t h e  L e g i s l a t u r e  o f  th e  S t a t e  o f  
A l a s k a . "

The p r im a r y  a im  o f  th e  r u l e  h as  been s t a t e d  by o u r  c o u r t  t o  
be r e s t r a i n t  o f  th e  l o g - r o l l i n g  p r o c e s s  i n  th e  l e g i s l a t u r e  
and d e s c r i b e s  l o g - r o l l i n g  as d e l i b e r a t e l y  i n s e r t i n g  i n  one 
b i l l  s e v e r a l  d i s s i m i l a r  o r  in c o n g ru o u s  s u b j e c t s  i n  o r d e r  t o  
s e c u r e  th e  n e c e s s a r y  s u p p o r t  f o r  p a s s ag e  o f  t h e  m e a su re .  
Sube r v .  A la s k a  S t a t e  Bond C om m it te e , 4 1 4  P . 2d 54 6  ( 1 9 6 6 ) .
The t e s t  wh ich  b r o a d l y  s t a t e d :

" U l t i m a t e l y  t h e  d e c i s i o n  i n  c a se s  o f  t h i s  k i n d  must be made on a b a s i s  o f  p r a c t i c a l i t y  and r e a s o n a b l e n e s s .  I n



S e n a t o r  C h a r l e s  H .  P a r r

P a g e  2

M a y  4, 1 9 8 2

d e t e rm in in g  w h e th e r  a b i l l  i s  c o n f i n e d  t o  one s u b j e c t  
we a g r e e  w i th  th e  s t a t e m e n t :

' A l l  t h a t  i s  n e c e s s a r y  i s  t h a t  th e  a c t  s h o u ld  
embrace some one g e n e r a l  s u b j e c t ;  and by t h i s  i s  
m ean t , m e r e l y ,  t h a t  a l l  m a t t e r s  t r e a t e d  o f  s h o u ld  
f a l l  u n d e r  some one g e n e r a l  i d e a ,  b e  so c o n n e c te d  
w i t h  o r  r e l a t e d  t o  each  o t h e r ,  e i t h e r  l o g i c a l l y  o r  
i n  p o p u la r  u n d e r s t a n d in g ,  a s  t o  be p a r t s  o f ,  o r  
germane t o ,  one g e n e r a l  s u b j e c t . " 1

was a d o p te d  i n  G e l l e r t  v .  S t a t e , 522  P . 2d 1 1 2 0  (A la s k a  
1 9 7 4 ) ,  and ha s  been  q u o te d  i n  each  s u b s e q u e n t  c a se  i n  p o i n t  
i n  A la s k a  w i th  a p p r o v a l .  I t  i s  t h e r e f o r e  w e l l  s e t t l e d  t h a t  
t h i s  b ro a d  la n g u a g e  i s  t h e  s t a n d a rd  a g a i n s t  w h ich  c o m p l ia n c e  
w i th  th e  s i n g l e  s u b j e c t  r u l e  i s  t o  be  t e s t e d .
T h e re  w ou ld  ap p ea r t o  be a c o n n e c t i o n  b o th  l o g i c a l l y  and i n  
p o p u la r  u n d e r s t a n d in g  be tw een  t h e  u se  o f  a l c o h o l  and t h e  u s e  
o f  m a r i ju a n a  s i n c e  th e  u s e  o f  e i t h e r  has r e l a t e d  a l t h o u g h  
n o t  i d e n t i c a l  s o c i a l  p o l i c y  im p l i c a t i o n s .
I n  my o p in i o n  t h i s  w ou ld  n o t  v i o l a t e  th e  s i n g l e  s u b j e c t  
r u l e .
B G B s l jb
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POSITION PAPER

CS fo r  HB 112 (Jud ic ia ry) Am

"An Act re la t in g  to  age l im i ts  under T i t le  4, Alcohol Beverages".

Overview

Passage in 1971 of the 26th Amendment to the United States Constitu tion 
not only allowed 18 year olds to vote but th is  action assisted in ex­
tending certa in  other p r iv i leges  to th is  age group. During the period 
of 1970 to 1975, 27 states including Alaska, lowered th e ir  minimum d r in k ­
ing age fo r  a l l  a l ;o h o l ic  beverage, and another 11 states lowered the 
drinking age fo r  wine and/or le e r .  However, 1976 saw a reversal of th is  
trend when Minnesota raised i t s  minimum drink ing age and as of January, 
1982, 14 other states have also raised th e ir  drink ing age. A key fa c to r  in 
states decisions to ra ise drink ing ages has been th e ir  experience of sharp 
increases in a lcohol-re la ted highway accidents and f a t a l i t i e s  that have 
coincided with the reduction in drinking age. Massachusetts, fo r  example, 
found that t r a f f i c  f a t a l i t i e s  invo lv ing drink ing teenagers nearly t r ip le d  
in the years fo llow ing lowering the legal drink ing age.

Alaska Experience

Alcohol abuse and alcoholism are generally recognized as Alaska's number 
one health and social problems. Alcohol has also been linked with the 
s ta te 's  high accidentia l death rate and other manifestations of social 
i l l s ,  such as homicide, su ic ide , crime, violence, ch i ld  and spouse abuse 
and neglect, e tc.

Youth of Alaska are not immune from the i l l  e ffec ts  of alcoholism and 
alcohol abuse. For example, the State Alcoholism Plan estimate: that over 
7,000 of Alaska's youth are problem drinkers, defined as d r ink ing alcohol 
to an extent, or in a manner that an a lcohol-re la ted d is a b i l i t y  is d is ­
played. Also, our state-funded alcoholism treatment programs report that 
c l ie n ts  under age 20 make up 10.3% of a l l  persons seen fo r  treatment and 
counselling. Our Department finds 24.8% of a l l  youth arrests age 18 and 
under are fo r  alcohol relaced offenses. (Attachment)

The Department of Public Safety, 1982 Highway Safety Plan, indicates that
in 1979 age group 15-18 were involved in 11.3% of Alaska alcohol re la ted
motor vehicle accidents yet th is  same age group constitu tes only 3.4 % of 
the licensed d r ive rs . The Department believes alcohol is  more accessible 
to th is  age group with the current legal drink ing age of 19 than i t  would 
be i f  the age were 21 because of the "pass-down" e f fe c t .  In 1981, l iquo r 
law v io la t io ns  accounted fo r  1,918 arrests of youth age 18 and under, while 
209 of th is  age group were arrested fo r  d r iv in g  under the influence.

These s ta t is t ic s  appear to ind icate that alcoholism and alcohol abuse 
continues to be a ser'.ous health and social problem in the State and to
which our youth are vulnerable as w e ll.



Department's Position

The Department is supportive of ra is ing  the drinking age and views th is  
action as an e f fe c t iv e  tool in decreasing alcohol re la ted problems among 
Alaskan youth.

Recommended by:
Robert L. Cole 
Coordinator
O ffice of Alcoholism & 

Drug Abuse

Date:

Approved by:
A-Jielen D. Beirne U  Commissioner

Department o f Health & 
Social Services

Date:  / / r / r - S - _______



"m W M  .' ;■.y ̂  ■ * '■’ ■- w f
. . .

■2''''vv'^-^ :'r; <

Clients Receiving Alcohol Abuse 
Treatment by Age - 1980

0-15 16 17 18 19 20

101 54 94 174 195 221

Statewide Arrests - 1981

Driving Under Influence

0-15 16 17 18 19 20 21

21 69 112 179 132 134

Liquor Law Violations 368 421 610 499 66 39 38



THE LEGISLATURE OF THE STATE OF ALASKA
TWELFTH LEGISLATURE

F I S C A L  NOTE

I . REQUEST
B i l l / R e s o l u t i o n  N o .  C S  f o r  HR 11?  f.1 n d  j  r i  a r y  ) Am
T i t l e  " A c t  R e l a t i n g  t o  A g e  l i m i t s  n n r i p r  T i t i p  04 f A l c o h o l i c  B e v e r a g e S  
R e q u e s t e d  b y _

I I .  F I S C A L  D E T A I L  
A g e n c y  A f f e c t e d _

.5p.aa t.p - H e a 1 1 h.-&- S-ac-i-ai]— S e r v  i te— Ma-y— 3.,— L9-82

D p  p a  r t m p n t .  n f  H p a l t h  a n d  S o c i a l  S e r v  i  ces
:o h o 1  i sro— &„ D r u g - A b u s e  
A f f e c t e d  A d n n f n s t r a t

P r o g r a m  C a t e g o r y  A f f e c t e d  A 1 c o h g 1 i s  
BRU ,  P r o g r a m ,  O r  S u b p r o g r a m ( s )
( N o t e :  I f  m o r e  t h a n  o n e  b u d g e t  c o m p o n e n t  i s  a f f e c t e d ,  

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

E X P E N D IT U R E S  ( T h o u s a n d s  o f  D o l l a r s )

s t r a t i o n  / Grants
s e p a r a t e  l i n e - i t e m  

a n a l y s i s  s e c t i o n . )

FY 82 FY 83 FY  84 FY 85 FY 86 FY  87

100 PERSONAL S E R V IC E S
200 TRAVEL
300 CONTRACTUAL
400 COMMODIT I ES
500 EQU IPMENT
600 LAND & STRUCTURES
700 G R A N T S ,C L A IM S , E T C .

TOTAL
- 0 - - 0- 0- -0- 0- 0-

FUND ING ( T h o u s a n d s  o f  D o l l a r s )

GENERAL  FUND
FEDERAL  FUNDS
OTHER ( S p e c i f y  S o u r c e )

P O S I T IO N S -0- - 0 - - 0 - - 0 - - 0 - - 0-

FULL  T IM E
PART T IM E
TEMPORARY

I I I .  A N A L Y S I S  ( S e e  F i s c a l  Q f o t e  P r e p a r a t i o n  I n ^ f t r u c t i o n ? " S e c t i d n ^ l l I ) - 0-

I V .  DATE 5 / 3 / 8 2 PREPARED B Y _ R o b e r t _ L _
a g e n c y  S t a t e  O f f i  c e  
PHONE 5 8 6 - 6 2 0 1  _____

C o l e  
o f  A l c o h o l i s m

O r i g i n a l :  L e g i s l a t i v e  F i n a n c e  
c c :  B u d g e t  a n d  M a n a g e m e n t

P r i m e  S p o n s o r  ( F i r s t  L e g i s l a t o r  N a m e d )  
33-001 ( R e v .  12/81)

and Drug Abuse

Mart i n
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CAS REVIEWS A IR CONSTITUTION

T h e  C a s u a l t y  A c t u a r i a l  S o c i e t y  B o a r d  o f  
D i r e c t o r s  m e e t i n g  M a y  23 i n  P a l m  B e a c h ,  
F l o r i d a ,  w i l l  o f f i c i a l l y  c o n s i d e r  t h e
p e t i t i o n  o f  A c t u a r i e s  I n  R e g u l a t i o n  t o  
b e c o m e  t h e  f i r s t  CAS S e c t i o n .  R o b e r t  
G o s s r o w ,  A I R  p r o - t e m p  s e c r e t a r y ,  h a s
s u b m i t t e d  t h e  n e c e s s a r y  p e t i t i o n s  a n d
p r o p o s e d  c o n s t i t u t i o n  t o  CAS S e c r e t a r y  
B r i a n  S c o t t .

P r e l i m i n a r y  e x p o s u r e  o f  r h e  A I R  c o n s t i t u ­
t i o n  t o  CAS D i r e c t o r s  r ’ s u i t e d  i n  r e v i ­
s i o n  a l l o w i n g  a n y  i n t e r e s t e d  CAS m e m b e r  
t o  b e  a n  o f f i c e r  o f  i I R .  W i t h  t h i s  
c h a n g e ,  n o  o p p o s i t i o n  t o  t h e  A I R  p e t i t i o n  
i s  e x p e c t e d .

O t h e r  f e a t u r e s  o /. t h e  p r o p o s e d  c o n s t i t u ­
t i o n  i n c l u d e :  v o t i n g  b y  m a i l ,  s u b s c r i b -
e r s h i p  f o r  i n t e r e s t e d  s t a t e  e m p l o y e e s  n o t  
CAS m e m b e r s ,  a  n e w s l e t t e r  e d i t o r  a s  
o f f i c e r  a n d  e x e c u t i v e  c o m m i t t e e  m e m b e r ,

' t h e  f i r s t  m e e t i n g  e a c h  y e a r  w i l l  b e  t h e  
; A n n u a l  M e e t i n g  w h e n  o f f i c e r s  a r e  e l e c t e d .
1 O t h e r  t h a n  h o l d i n g  o f f i c e  a n d  v o t i n g ,  n o  
' d i s t i n c t i o n  h a s  b e e n  d r a w n  b e t w e e n  

m e m b e r s  a n d  s u b s c r i b e r s .

CAS m e m b e r s  w i s h i n g  t o  j o i n  A I R  a  
o t h e r s  s e e k i n g  t o  e s t a b l i s h  s u b s c r i b e r  
s t a t u s ,  s h o u l d  s e n d  r e q u e s t s  t o  R o b e r t  W. 

„ G o s s r o w ,  I l l i n o i s  D e p t ,  o f  I n s u r a n c e ,  320 
W e s t  W a s h i n g t o n ,  S p r i n g f i e l d ,  I l l i n o i s  
62767. O t h e r s  s e r v i n g  A I R  d u r i n g  i t s  
o r g a n i z a t i o n  h a v e  b e e n  G a r y  G r a n o f f  
( F l o r i d a )  p r e s i d e n t ,  C h a r l e s  P o t o k  ( S .  
C a r o l i n a )  v i c e - p r e s i d e n t ,  a n d  M i c h a e l  
L amo  ( O r e g o n )  e d i t o r . .

N E W S  GUST: N A I C  C r e a t e s  I n t e r d e­
p a r t m e n t a l  R e s o u r c e s  T a s k  F o r c e

T h e  N A IC  h a s  e s t a b l i s h e d  a n  I n t e r d e p a r t ­
m e n t a l  T a s k  F o r c e  t o  c a t a l o g  r e s o u r c e  
n e e d s  o f  v a r i o u s  s t a t e  r e g u l a t o r s  a n d  t h e  
r e s o u r c e s  a v a i l a b l e  w i t h i n  t h e  v a r i o u s  
s t a t e  d e p a r t m e n t s .  C h a i r i n g  t h e  m a t c h ­
m a k i n g  p r o j e c t  w i l l  b e  C o m m i s s i o n e r  B i l l  
G u n t e r  o f  F l o r i d a .

i N A I C  C o n s i d e r s  N e w  
| S t a t e  D a t a  S y s t e m

T h e  N A IC  EX1 S u b c o m m i t t e e  d i r e c t e d  t h e  
S u p p o r t  a n d  S e r v i c e s  O f f i c e  ( S S O )  t o  
p r e p a r e  a  c o m p l e t e  p r o p o s a l  f o r  i n t e r n a l l y  
o p e r a t i n g  t h e  s t a t e  t i m e  s h a r i n g  s y s t e m  
b e g i n n i n g  S e p t e m b e r  1982.

T h e  a r r a n g e m e n t  w i t h  t h e  S e r v i c e  B u r e a u  
C o m p a n y  ( S B C )  t h r o u g h  J a n u a r y  1982 w o u l d  
h a v e  c o s t  a p p r o x i m a t e l y  $600 ,000 p e r  y e a r  
t o  c o n t i n u e .  An i n t e r i m  a g r e e m e n t  a t  a  
r e d u c e d  c o s t  h a s  g r e a t l y  r e s t r i c t e d  s t a t e  
a c c e s s  t o  t h e  s y s t e m .  S t a t e s  w i l l  b e  
a l l o w e d  o n l y  $200 p e r  m o n t h  i n  t i m e  
c h a r g e s  t h r o u g h  M a y ,  t h e n  $1 ,000  p e r  
m o n t h  f o r  J u n e ,  J u l y  a n d  A u g u s t .  T h e r e ­
a f t e r ,  u n t i l  s o m e t i m e  e a r l y  i n  1983, 
s t a t e s  w o u l d  h a v e  t o  m a k e  t h e i r  own  
a r r a n g e m e n t s  w i t h  SB C .  S e p t e m b e r  a n d  
O c t o b e r  w e r e  t h e  m o n t h s  o f  g r e a t e s t  u t i ­
l i z a t i o n  o f  t h e  s y s t e m  b y  s t a t e  s u b s c r i b ­
e r s  i n  1981. T h e  i n t e r i m  a r r a n g e m e n t  
a l l o w s  s t a t e s  t o  r u n  I R I S  r e p o r t s  w e e k l y  
a n d  r u n  a n n u a l  r e p o r t  t a b u l a t i o n s  d u r i n g  
t h e  s u m m e r  m o n t h s .

c o n t i n u e d  on page 3

Editorial office: c/o Casualty Actuary, O r e g o n  Insurance Division, C o m m e r c e  Building. Salem, O R  9 7 3 1 0  

Subscriptions: c /o Casualty Actuary, Dept, of insurance, 3 20 W. Washington, Springfield, IL 6 2 7 6 7

Published quarterly by Actuaries In Regulation
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F rom a F o rm e r  A c t u a r y  ( c o n t i n u e d )

APRIL 1 9 8 2

On t h e  o t h e r  s i d e  o f  t h e  c o i n ,  I  m e t  m a n y  
o f  t h e  s e n i o r  a c t u a r i e s  i n  t h e  b u s i n e s s  
a n d  w a s  s p u r r e d  o n  i n  my a c t u a r i a l  
s t u d i e s  b y  t h e i r  e n c o u r a g i n g  w o r d s .

I  s t i l l  c o n s i d e r  m y s e l f  a n  a c t u a r y  i n  
r e g u l a t i o n .  My w o r k  t h e s e  d a y s  a g a i n

i n v o l v e s  t h e  c o n c e r n s  f o r  s o l v e n c y  a n d  
f a i r  t r e a t m e n t  o f  p o l i c y h o l d e r s .  I  f e e l  
a s  i f  I ' v e  c o m e  f u l l  c i r c l e  a n d  I ' d  l i k e  
t o  t h i n k  t h a t  I  c o n t r i b u t e  a s  m u c h  i f  n o t  
m o r e  t o  t h e  g o a l s  a n d  o b j e c t i v e s  o f  
r e g u l a t i o n  n o w  t h a n  I  d i d  d u r i n g  t h o s e  
u n f o r g e t t a b l e  y e a r s  i n  M a d i s o n .

FRESH STATIST ICS ON AUTOMOBILE ACCIDENTS
I n  t h e  S t a t i s t i c a l  S e c t i o n  o f  t h e  M i s s o u r i  D i v i s i o n - ,  J a c k i e  G o r d o n  a n d  M a r y  L o u  C l a r k  
p r e p a r e  a m a z i n g  s t a t i s t i c a l  r e p o r t s  c n  a l l  s u b j e c t s  a l m o s t  d a i l y .  T h i s  r e c e n t l y  c a m e  t o  
t h e  FR ESH  A I R  f i l e  b a s e d  on  1979 d a t a  s u p p l i e d  b y  t h e  M i s s o u r i  H i g h w a y  P a t r o l  a n d  
D e p a r t m e n t  o f  P u b l i c  S a f e t y :

% o f :

D r i v e r L i c e n s e d A l l
A c c i d e n t s
I n v o l v i n g

A g e D r i v e r s A c c i d e n t s D r i n k i n g

0 - 1 5 --- 0.2% 0.2% •
16 -  24 23.8% 35 .6 41 .0
25 - 34 23.3 25.1 26.8
35 -  44 15.9 13.1 13.4
45 - 54 13.7 9 .8 9 .6
55 - 64 12.2 7 .5 5.4
65 + 11.1 6 .5 3 .6
U n k n o w n ---- 2 .3 ----

100.0% 100.0% 100.0%
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D r i n k i n g  A g e ,TL a f h c  A g c i d e n t g  L i n k e d

Traffic accidents involving young 
people seem 10 fluctuate w ith the rise 
and fall in a state's m in im um  legal 
drink ing age. The Insurance Institu te 
lor H ighway Safety found a 2817< av er­
age drop in nighttime fatal crashes by 
young drivers in nine states that 
raised their m in imum  drink ing age in 
the past five years.

M ichigan, like many stales, lia s 
tned it both ways. In 1972, M ichigan 
dropped its m inimum  drink ing age to 
18 years from 21. In the ensu ing 
seven years, alcohol-related traffic ac­
cidents by young drivers rose 20r f 
over the predicted number, according 
to Alexander Wagenaar of the Univer­
sity of M ichigan's H ighway Safety Re­

search In stitu te , in 1978. M iclugai 
dnnk ing  age was put back to 21 a 
crashes dropped 20̂ 1. “I t s  a stiik i 
sim ilarity ," says Mr. W a g e n a a r .

Twenty-nine states dropped tlv 
drink ing ages iri the early 197( 
Since then. 16 states have thoug 
belter of the idea and have raised t 
age lim it by at least one year.
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C h a r l i e  Parr , C h a i r m a n  State Capitol

T e r r y  S t i n s o n ,  V i c e - C h a i r m a n  C o m m i t t e e  O H  Juneau, Alaska 99811
V i c  F i s c h e r

MikeKco i Ie t ta Hea l td , G iuciiion &  Social S ervices 465-4908

May 1 7 ,  1982  .
LETTER OF INTENT 

ON
SENATE (HESS) COMMITTEE SUBSTITUTE f o r  CSHB 112 ( Jud )  am

I t  i s  t h e  i n t e n t  o f  t h e  H e a l t h ,  E d u c a t i o n  and S o c i a l  
S e r v i c e s  Commit tee  t h a t :
The l e g i s l a t u r e  f i n d s  t h a t  t h e r e  i s  a s e r i o u s  h ighway s a f e t y  
p r o b l em  caused  by p e r s o n s  d r i v i n g  u nd e r  t h e  i n f l u e n c e  o f  
a l c o h o l ,  and t h a t  a d i s p r o p o r t i o n a t e  number o f  a l c o h o l  
r e l a t e d  t r a f f i c  f a t a l i t i e s  i n v o l v e  p e r s o n s  u n d e r  t h e  age o f  
1 9 .
The l e g i s l a t u r e  f u r t h e r  f i n d s  t h a t  i n  many c a s e s  e x i s t i n g  
law  may c o n t r i b u t e  t o  t h i s  p r o b l e m s .  AS 0 4 ,  wh ich  p r o h i b i t s  
young p e o p l e  f r om  f r e q u e n t i n g  e s t a b l i s h m e n t s  wh ich  s e r v e  
a l c o h o l ,  l e a d s  them t o  d r i v e  t o  o u t - o f - w a y  p l a c e s  t o  
s o c i a l i z e .  B e h a v i o r  i n  such p l a c e s  t e n d s  t o  be l e s s  
c o n t r o l l e d  and may r e s u l t  i n  d r i v i n g  u nd e r  t h e  i n f l u e n c e  o f  
a l c o h o l .
The l e g i s l a t u r e  r e c o g n i z e s  t h a t  f o r  mos t  young p e o p l e  a 
d r i v e r ' s  l i c e n s e  i s  a " k e y  t o  t h e  w o r l d "  and i s  h i g h l y  
p r i z e d .  I t  i s  t h e  i n t e n t  o f  SCS HB 112 t h a t  r e v o c a t i o n  o f  
t h e  d r i v e r s  l i c e n s e  be a s i g n i f i c a n t  d e t e r r e n t .  L o s s  o f  a 
d r i v e r s  l i c e n s e  f o r  a s u b s t a n t i a l  p e r i o d  may f o r  young 
p e o p l e  be a more s i g n i f i c a n t  d e t e r r e n t  t h an  a s h o r t  p e r i o d  
o f  im p r i s o nm en t .  I t  i s  f u r t h e r  t h e  i n t e n t  t h a t  young p e o p l e  
be en c ou rag ed  n o t  t o  d r i n k  and d r i v e  by i n c r e a s i n g  t h e  
number o f  p l a c e s  t h e y  may l e g a l l y  f r e q u e n t ,  t o  e a t ,  l i s t e n  
t o  m u s i c ,  and d an ce .  N o th in g  i n  SCS HB 112 i s  t o  be 
i n t e r p r e t e d  as  ch ang in g  e x i s t i n g  law  as  t o  t h e  age a t  wh ich  
t h e y  may l e g a l l y  d r i n k  a l c o h o l .

S e n a t o r  C h a r l e s  H. P a r r  
Cha i rman
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I POSITION PAPER 

CS for HB 112 (Judiciary) Am

"An Act Relating to Age Limits Under Title 4., Alcoholic 3everages".

The Office of Alcoholism and Drug Abuse is highly supportive of this bill. 

The Office has hard scientific information from other states (Michigan, 

Maine) that when the legal drinking age in those states was lowered, during 

the 70's , the automobile accident death and injury rate rose by roughly 

20%. Conversely,, when the legal urinking age in those states was raised 

back to 21, the rate of automobile accident death and injury was reduced 

by roughly 20%. (See attachment I)

Much has been made of the argument that if young men 18-21 are old enough 

to serve in the military, they are old enough to drink. Recent evidence 

shows that the U.S. Military is suffering major and debilitating performance 

and readiness problems, precisely because of high levels of alcohol (and 

drug) misuse, primarily among its lower enlisted ranks, age 18-25.

Further, Alaska with its multitude of behavioral problems, stemming large­

ly from aicohol abuse, experiences disproportinate rates -■'•ime, suicide 

and accidental death and injury, mainly amoung young males ir. their late 

teens and early twenties.

Based on the evidence from other states, there is no doubt in our minds 

that alcohol related problems among teenagers and twenty year olds would 

be substantially reduced by enactment of this bill into law.

Recommended by

Date:

Robert L. Cole 

Coordinator 

Office of Alcohlism & 

Drug Abuse

- Z l '

Approved By: . ______  l> ( j
Helen 0. Beirne 

Co m m i s s i o n .r 

Department of Health & 

Social Services

Date:
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“Previous research has shown tha t increased alcohol a v a i la b i l i t y  

associated w ith reductions in legal minimum age fo r purchase o f a lcoho lic 
beverages resu lted in increased a lcoho l-re la ted t r a f f i c , crash involvement 
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theory and public po lic y concerning the prevention o f alcohol-re la+ed 
problems are included.
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I'.O INTRODUCTION :
• • . • *

A f t e r  the repea l o f p r o h i b i t i o n  in 1933. a l l  s ta te s es ta b l i s hed
• • • " *■ N •

minimum legal, ages fo r purchase and consumption o f a l c o h o l i c  beverages; 

most s ta t e s se t the minimum d r i n k i n g age a t 2 V, w h i l e  a few chose 

d r i n k i n g  ages between 18 and 2 0 . L i t t l e  a t t e n t i o n  was g iven t o  these 

laws over the subsequent th ree and a h a l f decades. The con t rove rsy 

su r round ing the d r i n k i n g  age began in 1970 w i th passage by the Congress, 

•and subsequent r a t i f i c a t i o n  by - th e s ta t e s , o f the 2 6 th amendment to the 

U.S. C o n s t i t u t i o n  extend ing the r i g h t  to vo te in fede ra l e le c t i o n ? to 

c i t i z e n s  between 18 and 21 years o f age. A movement to extend the 

r i g h t s  and p r i v i l e g e s  o f adu lthood to youth aged 1 8 and over .began, and 

w i t h i n  th ree years a l l  5 0  s ta te s extended the r i g h t  to vo te iri s ta t e 

e l e c t i o n s t o •18 - y e a r - o I d s . During t h i s  pe r iod , 29 s ta t e s reduce ' t h e i r  

minimum lega l d r i n k in g ages (Table 1 .1 ) . * •

Fo l low ing the reduc t io ns in d r i n k i n g  age, cons ide rab le con t rove rsy 

.emerged i r  academic, law enfo rcement, p o l i t i c a l ,  and in d u s t r y - c i r c l e s  

concern ing the wisdom of lower ing the d r i n k in g age (Michigan Licensed 

Beverage Asso c ia t io n , 1973; Works, 1973; D i s t i l l e d  S p i r i t s  Counci l o f 

the Un i ted States., 1973a. 1973b; Bowen and Kagay, 1973; Zylman,. 1973.

197A; Douglass, 197*0 • Uncon t ro l led analyses o f ea r l y data were used by 

some pa r t i s a n s in the p o l i t i c a l  debate to argue th a t huge increases in

y ou th f u l a l c o h o l - r e l a t e d  : motor v e h i c l e  crashes occur red a f t e r  the 

re d u c t io n in d r i n k in g age (Michigan.Counc. i l on Alcohol Problems, 1973)*
I *

Others argued th a t the observed crash increases were a r e s u l t  o f changes

J '
‘ Pub l ished l i t e r a t u r e  on legal d r i n k in g age has prov ided

c o n f l i c t i n g  in fo rm a t ion on' the number of s ta tes tha t 'have changed the 
d r i n k i n g  age. In fo rma t io n on lega l d r i n k in g age changes prov ided here 
was based on a comprehensive survey o f al.l 5 0  s ta te s conducted by
Wagenaar ( lS 8 l ) .



Sta tes Lowering the Minimum Legal D r ink ing Age: 1970“ 1975

TABLE* 1.1

S ta te ‘
E f f e c t i v e
Date Des c r i p t i o n o f Change

Alabama 7/75 ’ 2 1 to 19 -  a l l beverages

A1aska 9/70 2 1 to 19 -  a l l beverages

Ar izona 8 / 7 2 " . 2 1 to 19 -  a l l beverages

Connecti r u t 10/72 2 1 to 1 8 -  a l l beverages

Del aware 7/72 2 1 to 2 0 -  a l l beverages

F lo r id a 7/73 2 1 to 1 8 -  a l l beverages

Georgia 7/72 2 1 to 1 8 -  a l l beverages

Hawai i 3/72 2 0 to 1 8 -  a l l beverages

Idaho • 7/72
2 1 to 1 9  
spi r i ts ;

-  wine and d i s t i 1 led 
2 0  to 1 9 - beer

1 1 1 ino i s 9/73 2 , t o 19 -  beer and wine on ly

1 owa A/72 2 1 to 19 -  a l l beverages. • :

1 owa 7/73 19 to 1 8 -  a l l beverages

Ma i ne 6/72 2 0 to 1 8 -  a l l beverages

Maryland 7/7A 2 1 to 1 8 -  beer and 1 i ght wi ne only.

Massachusetts - 3/73 ' 2 1 to 1 8 -  a l l beverages

Mich igan 1/72 2 1 to 1 8 - a l l beverages .

Mi nnesota 6/73- 2 1 to 1 8 - a l l beverages

Montana 7/71 2 1 to 19 - . a l l beverages

Montana 7/73 19 to. 1 8 -  a l l beverages

Nebraska 6 / 7 2 2 0 to 19 - a i l beverages

New Hampshire 6/73 2 1 to 1 8 - a l l beverages ‘ ;

New Jersey 1/73 2 1 to 1 8 - a l l beverages



S ta te
E f f e c t i v e

Date D e s c r i p t i o n o f Change

Rhode Is land 3/72 2 1 to 1 8 -  a l l  beverages

South Dakota 7/72 1 9 to 1 8 -  3 . 2  beer on ly

Tennessee 5/71 2 1 to 1 8 - a l l  beverages

Texas 8 /73 . 2 1 to 1 8 -  a l l  beverages

Vermont . 7/71 2 1 to 1 8  -  a l l  beverages

Vi r g i n i a 7 /7 * 2 1 to 1 8  - beer on ly . *

2 1 to 1 8  - d i s t i l l e d  s p i r i t s  (beer
West V i r g i n i a 6 /72 and wine were 1 8 s ince 1 9 3 5 )

• 2 1 to 1 8 - a l l  beverages except beer .*
W iscons in 3/72 which has been 1 8 s ince 1 9 3 3

Wyomi ng 5 /73 2 1 to 1 9 " a l l  beverages

in po l ’ice r e p o r t i n g  p r a c t i c e s , growth in the popu la t i o n o f young 

d r i v e r s ,  and long - te rm t rends in the inc idence o f t r a f f i c  acc iden ts 

(Zylman, 197*) . By the mid-1970s, c o n t r o l l e d  s tud ie s o f the e f f e c t s  o f 

lowered d r i n k i n g  'ages began to appear both in the United S ta tes and 

Canada. Most of these in v e s t i g a t i o n s found s i g n i f i c a n t  increases in 

a l c o h o l - r e l a t e d  motor v e h i c l e  acc iden ts among young d r i v e r s  a t t r i b u t a b l e  

to the lowered d r i n k i n g  age. Several s tud ie s a lso repo r ted increased 

consumpt ion o f a l c o h o l i c  beverages a f t e r  the lowered d r i n k i n g  ages went 

i n t o  e f f e c t .  As the evidence documenting the adverse e f f e c t s  o f the

lowered d r i n k i n g age on a l c o h o l - r e l a t e d  problems accumulated, the trend 

toward reduc ing the d r i n k i n g  age reversed . No s ta te s have lowered t h e i r  

d r i n k i n g  age s ince 1 9 7 5 . and a t le a s t 1 5 s ta te s ra ised t h e i r  d r i n k i n g



ages between 1976 and I 9 8 I (Table 1 .2 ) . Curren t lega l minimum d r i n k i n g  

ages in the 50 s ta te s as o f A p r i l I 9 8 I are l i s t e d ' i n  Tab le 1.3 .

TABLE 1.2 '

S ta tes Ra is ing the Minimum Legal D r in k in g Age: 1 9 7 6 - 1 9 8 ! •

S ta te
E f f e c t i v e
Date D e s c r i p t i o n o f Change

F lo r ida 1 0 / 8 0  • 1 8 to 1 9 " all beverages

Georgia 9 / 8 0 1 8 to 1 9 " all beverages

1 1 1 inoi.s 1 / 8 0 1 9 to 2 1 -  beer and wine on ly

Iowa ‘ 7/78 1 8 to 1 9 " all beverages

Ma i ne 0 N
 

—
1 

^4
/

1 8 to 2 0  -  a l l  beverages

Massachusetts V 7 9 1 8 to 2 0  -  a l l  beverages

Michigan 1 2 / 7 8  • 1 8 to 2 1 -  a l l  beverages

Minnesota• . 9/76 1 8 to 1 9 " a l l  beverages •
•

Montana .1/79 1 8 to 1 9 " all bevera'ges

Nebraska 5 / 8 0 1 9 to 2 0  -  all beverages

New Hampshire S /1 3 1 8 to 2 0  ** a l l  beverages

New Jersey : 1 / 8 . 0 1 8 t o - 1 9 " all beverages

Rhode Is land ■ 7 / 8 0
1

1 8 to 1 9 " all beverages

Rhode Is land 7/81 1 9 to 2 0  -  a l l  beverages

Tennessee 6 / 7 9 1 8 to 1 9 " a l l  beverages

V i r g i n i a . 7/81 1 8 to 1 9 " o f f - p rem is e beer on ly

t

The purpose o f t h i s  s tudy was to eva lua te the e f f e c t s  o f ' r e t u r n i n g  

to h igher d r i n k in g ages. Maine and Michigan were se le c ted as pr ima ry 

study s ta tes because both lowered th e i r  d r i n k i n g age in the ea r l y 1 9 7 0 s



TABLE 1.3

C u rren t Minimum Legal D r in k in g  Ages: A p r i l  1981

Beer .* Wine
D i s t i l l e d  
S p i r i tsS ta te 3 . 2 % or 

less a lcoho l
over 3 * 2 % 
a lcoho l L i g h t F o r t i f i e d

Alabama 1 9 19 ‘ ' 1 9 ' 19 ' 19

Alaska • . 19- 19 • 1 9 1 9 - ’ 19

Arizona 19 ' 19 19 • 19 . 19

Arkansas 2 1 2 1 2 1 2 1 2 1
•

Cali f o r n i a 2 1 2 1 2 1 2 1 2 1 .

Colorado 1 8 2 1 2 1 2 1 2 1

Connect i cu t 1 8 1 8 1 8 1 8 • 1 8

Del aware • 2 0 2 0 2 0 - 2 0 2 0

D i s t r i c t  o f Columbia 1 8 1 8 1 8 • 2 1 2 1

F lo r i d a ■ 19 19 15 1 9 / .. 19 ' .

Georgi a 19 19 19 . 19 ' 19

Hawai i 1 8 1 8 . 1 8 1 8 • 18

Idaho 19 19 19 19 19

1 1 1 i noi s . 2 1 2 1 2 1 2 1 2 1

Ind iana 2 1 2 1 2 1 2 1 2 1

Iowa 1 9 19 19 19 19

Kansas I 1 8 2 1 2 1 2 1 2 1

Kentucky 2 1 2 1 2 1 2 1 2 1 •

Loui s i ana 
1

1 8 1 8 1 8 1 8 1 8

Mai ne 2 0 2 0 2 0 2 0  . 2 0

Mary 1 and 1 8 1 8 1 8 2 1 2 1



I, " >1

S ta te '•

Beer% • Wine
Di s t i 1 led 
S p i r i t s3 . 2 % or 

less a lcoho l
over 3 *2% 
alcohol L ig h t F o r t i f  i ed

.Massachusetts . 2 0 2 0 2 0 2 0 2 0  ”

M ich igan . 2 1 2 1 2 1 2 1 2 1

Mi nnesota • • 19 19 ' 19 19. ■ 19

M is s i s s ip p i • 1 8 1 2 ! 18* 2 1 2 1 .*

M issou r i 2 1 2 1 2 1 2 1 2 1

Montana 19 19 19 19 19 ■

Nebraska• • 2 0 2 0 2 0 2 0 2 0

Nevada 2 1 •. 2 1 2 1 2 1 2 1

New Hampshi re 2 0 2 0 2 0 2 0 2 0  •

New Jersey 19 . 19 19 19 19

New Mexico 2 1 2 1 2 1 ' 2 1 2 1

New York 1 8 1 8 1 8 • .. 1 8 ■ •' 1 8

North Caro l ina 1 8 1 8 1 8 2 1 2 1

North Dakota 2 1 2 1 2 1 2 1 : 2 1

Ohio 1 8 2 1 2 1 2 1 2 1 . •

Oklahoma 1 8 3 • 2 1 2 1 2 1 • 2 1

Oregon 2 1 2 1 2 1 2 1 2 1

Pennsylvan ia 2 1 2 1 2 1 2 1 2 1

Rhode Is land 2 0 2 0  • 2 0 2 0 2 0  .

South Caro l ina 1 8 ' 1 8 1 8 1 8 2 1

South Dakota 1 8 2 1 2 1 2 1 2 1

Tennessee 19 19 19 19- 19

Texas 1 8 1 8 •18 1 8 1 8



S ta te

•
Beer W.ine

D i s t i l l e d  
• S p i r i t s3 - 2% or 

less alcoho l
over 3 * 2% 
alcoho l. L ig h t F o r t i f i e d

Utah 2 1 2 1 2 1 2 1  ' 2*1

Vermont 1 8 1 8 1 8 1 8  . 1 8 .

V i r g i n i a • l 8 3 1 8 s 2 1 2 1 2 1

Washington * • 2 1 ... 2 1 2 1 2 1 . 2 1  ‘

West V i r g i n i a 18 1 8 4 1 8 1 8 1 8

Wisconsin 1 8 1 8 1 8 . 1 8 1 8

Wyoming : 19 19 • 19 ’ 19 19.

•

’ D r i n k in g age is 18 f o r beer or wine th a t is k% or less a lcoho l by 
we igh t . " . .

’ P r i o r  to December 197&, the age was 18 fo r females and 21 f o r 
males. Th is sex d i s c r im i n a t i o n  was ru le d u n c o n s t i t u t i o n a l by the U.S. 
Supreme Cou r t , having the e f f e c t o f lowe r ing the age to 18 f o r males 
[Cra ig v . Boren, U.S. Ok 1. 97 S. Ct . ^51 (1976) ] -

’•’ E igh teen f o r -  on-premise consumpt ion, n ine teen fo r o f f - p r em is e 
consumpt ion. ••

E f f e c t i v e  June 19 8 0 ; beer over 3 . 2 $ was i l l e g a l in West V i r g i n i a  
be fo re t h a t da te .

and re tu rn ed to t h e i r  o r i g i n a l h ighe r age in the la te 1970s. As noted 

in Table 1.1 , Maine-lowered i t s  d r i n k i n g  age from 20 to 18, e f f e c t i v e  

June 9, 1972, and re tu rned the lega l age to 20, e f f e c t i v e  October 23,

1°77. S im i l a r l y ,  Mich igan lowered i t s  d r i n k in g age from 21 to 18, 

e f f e c t i v e  January 1, 1972, and re tu rned the legal age to 21, e f f e c t i v e  

December 23, 1978. When the d r in k in g age was ra ise d , ne i t h e r s ta t e 

inc luded a "g rand fa th e r c lause" whereby young people who cou ld l e g a l l y  

d r in k p r i o r  t o  the increase in d r i n k i n g  age would con t inue to possess 

th a t r i g h t .  A f t e r the ra ised d r i n k i n g  ages went i n t o ' e f f e c t ,  young



people who p re v io u s ly had the r f j h t  to purchase a l c o h o l i c  beverages no 

longer were l e g a l l y  al lowed to do so. .

The goals o f t h i s  i n v e s t i g a t i o n  were tw o fo l d . F i r s t i  to prov ide 

o b j e c t i v e  in fo rma t ion ' concern ing the e f f e c t  o f the lega l d r i n k i n g  age to 

po l ic y -make rs and vo te rs who must c o n t i n u e - t o deal w i t h  t h i s  issue . A 

major .conce rn in d iscuss ions of p u b l i c  p o l i c y  on the lega l d r i n k i n g age 

is the ex te n t to which m o d i f i c a t i o n s - i n  the d r i . i k i n g age cause changes 

in the motor v e h i c l e  acc iden t exper ience o f young d r i v e r s .  The re fo re , 

t h i s  i n v e s t i g a t i o n  emphasized the use o f a research design w i t h  a high 

degree o f in t e r v a l v a l i d i t y ,  and inc luded con s id e ra t io n o f p o te n t i a l 

a l t e r n a t i v e  exp lana t ions o f the observed r e l a t i o n s h i p  between the ' 

d r i n k i n g age and t r a f f i c  acc iden ts . !n a d d i t i o n  to the pr imary focus on 

motor v e h i c l e  acc iden ts , the r e l a t i o n s h i p  be tween -d r in k ing age changes 

and aggregate beverage a lcoho l sales was a lso exp lo red . The second goal 

o f the presen t s tudy was to use n a t u r a l l y  oc cu r r in g experiments w i th  the 

minimum lega l d r i n k i n g age to t e s t p ro p o s i t i o n s based on emerging 

theo r ie s concern ing the impact o f beverage a lcoho l a v a i l a b i l i t y  on 

alcoho l consumption-and a l c o h o l - r e l a t e d  p u b l i c  hea l th problems.



2.0 ALCOHOL AND HIGHWAY SAFETY .
• • •

A major component In the lega l d r i n k i n g  age debate has been the. 

impact o f m o d i f i c a t i o n s o f d r i n k i n g age on a l c o h o l - r e l a t e d  motor v e h i c l e  

c o l l i s i o n  exper ience o f you th . Recent t rends in you th f u l d r i n k in g 

pa t t e rn s and the ro l e  o f a lcoho l in t r a f f i c  ac c id en ts , e s p e c ia l l y  w i t h 

re fe rence to young d r i v e r s , are discussed below. •

2.1 D r in k in g Pa t te rns
'  . '  * 51 •  *.

I t  is we l l e s ta b l i s h e d th a t most young people in the United Sta tes 

r e g u l a r l y  d r i n k  a l c o h o l i c  beverages. Blane and Hew i t t 0977) reviewed 

1 2 0 surveys o f ado lescen t d r i n k i n g p ra c t i c e s ( i r e . ,  youth aged 1 3 to 1 8 ) 

conducted s ince 19L1. They concluded th a t the preva lence o f you th fu l - 

d r i n k e r s ( i . e . ,  "have you ever had a d r i n k " ) was in c reas ing p r i o r  t o  the 

m id - 1 9 6 0 s, and th a t about 7 ° percent o f j u n i o r  and.- sen io r h igh school 

s tuden ts were c o n s i s t e n t l y  i d e n t i f i e d  as d r i n k e r s over the 1 9 ^ 6  through 

1975 pe r io d . A s im i l a r p a t t e r n  was revea led f o r l i f e t im e  preva lence of 

i n t o x i c a t i o n  ( i . e . ,  "have you ever been d r u n k " ) , which increased from 1 9  

percen t p r i o r  to 1 9 6 6  to 1*5 percent du r ing the 1 9 6 6  to 1 9 7 5  time pe r iod , 

remain ing s ta b le du r ing the l a t t e r  ten -yea r pe r io d . Preva lence o f s e l f -  

repo r ted month ly i n to x i ca.t i on ( i . e . ,  "how o f t e n do you become • drunk") 

s im i l a r l y  increased from 1 0 percent be fo re 1 9 6 6  to about 1 9 percen t 

du r ing the 1 9 6 6  to 1 9 7 5  pe r iod , a l though the small number o f surveys 

assessing preva lence of month ly in t o x i c a t i o n  l im i t s  the conc lus ions th a t 

could be made concern ing t rends in recen t yea rs . Blane and Hew i t t a lso

c o u l d  n g t  i d e n t i f y  t r e n d s  i n  d r i n k i n g  f r e q u e n c y  among  a d o l e s c e n t s  o v e r
/

t h e  p a s t  t w o  d e c a d e s  b e c a u s e  o f  t h e  i n c o n s i s t e n t  m e a s u r e s  o f  d r i n k i n g  

f r e q u e n c y  u s e d  i n  v a r i o u s  s u r v e y s .  T h e i r  b e s t  e s t i m a t e  o f  a v e r a g e



d r i n k i n g  f r e q u e n c y  am o n g  teenage d r i n k e r s  age 13 to 18 w a s  t h r e e  

d r i n k i n g  o c c a s i o n s  per month.

• N o t e  that a l t h o u g h  these e s t i m a t e s  w e r e  based on a c o m p r e h e n s i v e  

r e v i e w  of 120 surveys., o n l y  R  of those s t u d i e s  use d  p r o b a b i l i t y  s a m ples 

f rom c l e a r l y  d e f i n e d  populations. As a result, e s t i m a t e s  of "t h e  

dr inking ..practices of a d o l e s c e n t  in t h e  U n i t e d  States s h o u l d  be u s e d  

w i t h  caution. N e v e r t h e l e s s ,  many studies ov e r  an exte n d e d  p eriod h a v e  

i n dicated that the g r e a t  m a j o r i t y  of a d o l e s c e n t s  drink r e g ular 1 y- a n d  a 

substantial n u m b e r  a l s o  f r e q u e n t l y  b e c o m e  intoxicated.

The above d is c u s s io n has been r e s t r i c t e d  to d r i n k i n g p ra c t i c e s of 

j u n i o r  and sen io r h igh 'school you th . The l i t e r a t u r e  on co l le ge 

s tuden ts , a lso rev iewed by Blane and Hew i t t (1977), is even more 

l im i t e d . E x i s t i n g  surveys of co l le ge s tuden ts in d i c a t e  th a t the

preva lence o f d r i n k e r s ( i . e . ,  "have you ever had a d r i n k " ) has been

c o n t i n u a l l y  in c re a s in g s ince World War I t .  I t  is es t ima ted th a t about 

8 9  percen t o f a l l  c o l l e g e students are d r i n k e r s . There are in d i c a t i o n s 

th a t the frequency of i n t o x i c a t i o n  among co l le ge students has increased 

in the past q u a r t e r cen tu r y . Furthermore, those age li8  to 25 ' consume

more beverage a lcoho l than at any o the r per iod in the l i f e  cyc le . , 'and

they d r i n k la rg e r q u a n t i t i e s  o f alcohol per occas ion than o lde r d r i n k e r s 

(Blane and H e w i t t , - 1977; Nat iona l I n s t i t u t e  on Alcoho l Abuse and 

A1coho l i sm, 1 9 7 8 ) .

The most recen t in fo rm a t io n concern ing you th fu l d r i n k i n g  p ra c t i c e s 

was prov ided by the ongoing lo n g i t u d in a l na t ionw ide p r o b a b i l i t y  survey;, 

being conducted by Johnston, Bachman and O'Mal ley (Johnston e t ' a l . ,  

1979a. 1 9 7 9 b ) . They repo r ted tha t 8 8  percen t of high school sen io rs 

surveyed in 1 9 7 9  were at leas t occas iona l users o f a l c o h o l . 7 2 percent



repo r ted use w i t h i n  the pas t month, and k l percent - repo r ted consuming 

f i v e  or more d r i n k s on a t least, one occas ion in the prev ious two weeks. 

Fur thermore , s im i l a r  surveys conducted each year 's i n c e 1975. revea led 

th a t , w h i l e ,  the preva lence o f d r in k e r s has remained s ta b le in recen t 

yea rs , the preva lence o f h igh school sen io rs who f r e q u e n t l y  become 

in t o x i c a t e d  has increased over the pas t f i v e  years (from 3 7  percen t in 

1975 to 1*1 pe rcen t in 1979; Johnston e t a l . ,  1979b).? ..

These recen t data con f i rm and extend the c o n c l u s i o n . Blane and

Hew i t t made on the bas is o f t h e i r  rev iew o f surveys conducted p r i o r  t o

I 9 7 5 .  That i s ,  a p la te au in the preva lence o f d r i n k e r s among o ld e r

adolescents and young ad u l t s has appa ren t ly been reached, w i t h  about 8 0
, • ^ 

to 90 percen t i d e n t i f y i n g  themselves as d r i n k e r s . . However, the

preva lence o f young people who f r e q u e n t l y  become in to x i c a t e d appears to

be in c re as ing , w i t h  c u r r e n t data in d i c a t i n g  th a t more than o n e - t h i r d  o f

young people in the Un i ted Sta tes become in t o x i c a t e d  a t le a s t once 'eve ry

R  days. The expe r ience o f f requen t i n t o x i c a t i o n ,  by a s i 2 eable

p ro p o r t i o n o f American ado lescen ts c rea tes the • p o te n t i a l f o r  se r ious

m o r t a l i t y  and i n j u r y  outcomes i f  young d r i n k e r s  opera te motor v eh ic le s

w h i le in an a 1 coho l - im pa i r e d s t a t e . . •

2.2 T r a f f i c Acc ?dents *

Motor v e h i c l e  acc iden ts are the lead ing cause o f death among youth 

aged 15 to 2k, c la im in g 18,900 l i v e s in the Uni ted Sta tes in 1979 

(Nat ional Sa fe ty Counc i l , I 9 8 O). A la rge number of i n t e r a c t i n g  f a c t o r s  

have been i d e n t i f i e d  as causes of t r a f f i c  a c c id en ts .

1These h igh preva lence ra tes of f re quen t i n t o x i c a t i o n  .were a lso 
found by Wechsler ( 1 9 7 9 ) .  in h is recen t surveys o f -you th fu l d r i n k i n g  
p ra c t i c e s .



I n te n s iv e in v e s t i g a t i o n s o f random samples o f '  acc iden ts conducted 

a t Ind iana U n i v e r s i t y  by' the I n s t i t u t e  f o r Research in Pub l i c Sa fe ty

have revea led t h a t veh ic u la r f a c t o r s  (e .g . brake f a i l u r e s ,  t i r e
* • • 

blowouts) were a d e f i n i t e  cause o f the c o l l i s i o n  in about 5  pe rcen t o f

the cases* and environmenta l f a c t o r s  . (e .g . s l i c k  roads, reduced

v i s i b i l i t y ,  roadway defects) were a d e f i n i t e  cause in about 2 0  percen t

of the acc iden ts examined ( I n s t i t u t e  f o r  Research in ' Rub l ic Sa fe ty ,

1975)* Human d i r e c t  causes (e .g . excess ive speed, t a i l g a t i n g ,  d r i v e r

i n a t t e n t i o n ) ,  on the other hand, were documented as a d e f i n i t e  cause o f

the c o l l i s i o n  in over 80 pe rcen t o f the acc iden ts . The resea rche rs

emphasized the dominant ro le o f human f a c t o r s  in acc iden t causa t io n , .a nd

po in ted ou t t h a t even in those cases where a d e f i n i t e  v e h i c u l a r or

env ironmenta l cause was ev iden t , i t  was most o f te n a combina t ion o f such
t

f a c t o r s  w i t h  human e r r o r th a t brough t about the c o l l i s i o n .

Human e r r o r s  th a t cause most c o l l i s i o n s  are o f t e n a d i r e c t  r e s u l t  

of human c o n d i t i o n s a t the time o f the crash (e .g . d r ive r - inexpe r ienced , 

emo t iona l l y upse t , fa t i g u e d , impaired by drugs ) . The m u l t i d i s c i p l i n a r y  

in v e s t i g a t i o n s o f causes of t r a f f i c  c o l l i s i o n s  mentioned above have 

revea led t h a t ,  f o r samples of a l l  acc iden ts a t a l l  t im e s , ' a l c o h o l - 

impairment is the-human cond i t i o n most f r e q u e n t l y  i d e n t i f i e d  as a causal 

f a c t o r in the crash ; a lcoho l impairment was i d e n t i f i e d  as a d e f i n i t e  or 

probable cause in about 7 percent o f the c o l l i s i o n s  in ve s t ig a te d (T rea t , 

1 9 7 7 ) -  I t  shou ld be emphasized th a t the acc iden t sample inc luded a l l  

motor v e h i c l e  acc iden ts a t a l l  t imes o f the day/week; as a r e s u l t ,  the
9

grea t m a jo r i t y  o f the in ves t ig a ted c o l l i s i o n s  were r e l a t i v e l y  minor 

proper ty-damage acc iden ts occu r r in g du r ing dayt ime rush hours.



. The ep idem io log ic a l l i t e r a t u r e  on the r o l e  o f beverage a lcoho l in 

t r a f f i c  acc iden ts demonstrates th a t the r o l e  o f a lcoho l increases as the 

s e v e r i t y  o f . the acc iden t increases. Although on ly about 10 percen t o f 

the d r i v e r s  in minor property-damage acc iden ts have blood alcohol , 

concen t ra t io ns * (BACs) over .05 pe rcen t , about 15 pe rcen t o f d r i v e r s

' invo lved in ex te ns iv e property-damage acc iden ts have BACs o f .05 pe rcen t

re* • . -
-j ■ . o r  g re a te r , app rox ima te ly ' 2 5 percent o f d r i v e r s  invo lved in ser ious.

• . * • * .  *
J i n j u r y  acc iden ts have BACs • o f ...10 or g re a te r , and the most .ser ious
\ :

'[ acc iden ts , f a t a l i t i e s ,  have the h ighes t ra te s o f a lcoho l impairment,

i.

w i th about one -ha l f o f the d r i v e r s having a BAC of a t le a s t .10 percen t

(Cameron, 1977; Jones ana Josce lyn , 1978). The f i n d i n g s o f these 
• • •

• f : . s tu d ie s are supported by s tud ies th a t inc lude con t ro l groups, matched in
3 s* .

t ime and p lace to samples of acc iden ts . Such s tud ies have found th a t
-I
■( ■ the r e l a t i v e  r i s k  o f being invo lved in a crash acce le ra te s r a p i d l y  a t
i ’ • •

BACs over .08 pe rcen t (Cameron, 1977; Jones and Josce lyn , 1978 ) .J

4 A v a r i e t y  o f in d i v i d u a l c h a r a c t e r i s t i c s  (e.,g. soc io -demograph ic , 

.{. a t t i t u d i n a l ,  p e r s o n a l i t y , soc io -env i ronmen ta l ) pred ispose one to human
V

c ond i t i o n s th a t o f t e n lead to d r i v e r e r r o r ,  which consequen t ly r e s u l t s  

in  a c o l l i s i o n .  Of- a l l  o f the pred ispos ing c h a r a c t e r i s t i c s , age and sex

o f d r i v e r are c o n s i s t e n t l y  among the best p re d i c to r s o f acc iden t 

involvement (Cameron, 1977)* Young d r i v e r s  (15 to 2k ) , e s p e c ia l l y  

males, a r e .over represented- in a l l types o f t r a f f i c  acc iden ts in most 

developed c o u n t r i e s . Young d r i v e r s have acc iden t ra tes from 2 to 10 

times the ra tes fo r d r i v e r s  of o the r age groups (Organ iza t ion f o r 

/ Economic^Cooperat ion and Development, 1975) •

i;

3R e la t i v e r i s k  is the p r o b a b i l i t y  o f crash ' involvement at a 
p a r t i c u l a r  BAC d iv id ed by the p r o b a b i l i t y  o f crash invo lvement w i th a 
BAC o f zero .



A v a r i e t y  of e x p o s u r e  var i a b l e s  hav e  b e e n  s u g g e s t e d  as e x p l a n a t i o n s
t * mm
f o r the ove r re p re sen ta t i o n o f youth among acc id e n t - i n vo lv e d d r i ve rs ' , 

e s p e c ia l l y  involvement in more ser ious in ju r y - p ro d u c in g c o l l i s i o n s ,  such 

as: ( 1 ) d r i v i n g  at-more hazardous t im e s / l o c a t i o n s ( f o r example,-, n i g h t ­

t ime and weekends); (2 ) more f requen t d r i v i n g  w i th  passengers '.present 

( in c reas ing the p r o b a b i l i t y  o f d i s t r a c t i o n ) ;  (3 ) d r i v i n g  veh ic le s t h a t 

are in poorer c o n d i t i o n ; and [U) more f requen t use o f two-wheeled• a . • . \

v e h i c l e s . Although much work remains to be done concern ing the e f fe c t s - 

o f d i f f e r e n t i a l  exposure, s tud ies to date in d i c a te th a t the 

ove r re p re sen ta t i o n o f young d r i v e r s in the a c c id e n t - i n v o lv e d popu la t i on 

remains, even a f t e r - - a  v a r i e t y  of c o n t r o l s on acc iden t exposure 

(Organ iza t ion f o r  Economic Coopera t ion and Development, 1975; Preusser 

et a l . ,  1975).

In a d d i t i o n to t h e i r  o ve r rep re sen ta t i o n in a l l  c o l l i s i o n s ,  young 

d r i v e r s a lso have the h ighes t ra tes of a l c o h o l - r e l a t e d  crashes o f any 

age group (Cameron, 1977? F lora e t a l . ,  1978).* The high ra tes of 

a l c o h o l - r e la t e d c o l l i s i o n s  among youth are appa ren t ly not due “ imply to 

increased d r i v i n g  a f t e r  d r i n k i n g . In f a c t ,  roads ide brea th te s t surveys 

have revealed th a t the p ro po r t i o n of you th fu l d r i v e r s  w i th e leva ted BACs 

is the same as, o r - low e r than, the p ro po r t i o n o f d r i v e r s  in t h e i r  3 0 s or 

AOs w i th e leva ted BACs (Preusser e t a l . ,  1975; Wolfe, 1975).

An impor tan t exp lana t ion o f the excess ive ra tes o f a l c o h o l - r e l a t e d  

c o l l i s i o n  experience of young d r i v e r s is the f i n d i n g  tha t the r e l a t i v e  

r i c k  o f crash invo lv— ent a t va r ious BAC le ve ls is h igher fo r youth than 

the r e l a t i v e  r i s k  o f crash involvement at the same BAC le ve ls o f m id d le -

4 A lc o h o l - r e la t e d crash ra te is here de f ined as the a 1c o h o l - r e l a t e d 
crash frequency d iv id ed by the t o t a l crash frequency f o r '  the re le v a n t 
age group.



age d r i v e r s  (Pe r r ine e t a l . # 1971; Zylman, 1972; F a r r i s  e t a l . ,  1975) i 

Thus, a young d r i v e r w i t h  a g iven BAC l eve l is more l i k e l y  to be. 

invo lved in an acc iden t than an o lde r d r i v e r a t the same le v e l , and the 

r i s k  o f a .c rash increases more sha rp ly w i t h  in c re as ing BAC l e v e l s fo r 

youth than f o r  d r i v e r s o f o the r ages.

The p a r t i c u l a r l y  h igh s u s c e p t i b i l i t y  t o t r a f f i c  crashes among youth 

as compared to o lde r d r i v e r s  at i d e n t i c a l BAC leve ls -may be.due to the

lack o f ex tens ive exper ience w i th  d r i n k i n g  and d r i v i n g  a f t e r  d r i n k in g

• * * 
among you th . Such an exp la na t io n was supported by the work o f Hurst

( 1 9 7 3 ) who repo r ted t h a t ,  among d r in k e r s of a l l  ages, those who d r in k

i n f r e q u e n t l y  have a h ighe r r e l a t i v e  r i s k  o f crash invo lvement a t a given

BAC le ve l than' f requen t d r i n k e r s . Thus, a l though youth have been

c h a ra c te r i z e d as f re quen t heavy d r i n k e r s (Blane, 1979) 1  t h e i r  recen t

i n i t i a t i o n  in t o  regu la r d r i n k i n g may not have a f f o r d e d - them s u f f i c i e n t

exper ience w i th d r i n k i n g  e f f e c t s  and d r i v i n g  a f t e r  d r i n k i n g  f o r  the

development o f compensatory ac t ions th a t reduce the r i s k  o f an a l c o h o l -

r e l a t e d c o l l i s i o n .  A second exp lana t ion fo r the p a r t i c u l a r l y  ser ious

e f f e c t  of an e leva ted BAC on the r i s k  o f crash invo lvement among youth

is th a t a lcoho l exacerbates the p r e - e x i s t i n g  impuls iveness and

p ro pen s i t y toward ri.sk ta k in g behavior c h a r a c t e r i s t i c  o f ado lescents and

young adu l t s (K le in , 1971; Pelz and Schuman, 1971; Makela, 1978).

2.3 Summary and Cone I us i ons

The l i t e r a t u r e  on motor veh ic le acc iden ts has revea led t h a t , o f the 

m u l t i p l e  env i ronmen ta l , v e h i c u l a r , and human causes o f c o l l i s i o n s ,  human 

e r r o r i t K c central cause of most t r a f f i c  ac c id en ts . These human 

e r r o r s are f r e q u e n t l y  a r e s u l t  of the a 1 coho l - impairad cond i t i o n o f the 

o r i v e r .  D r in k ing pa t t e rn s of young people, cha ra c te r i z e d /few a high



preva lence o f d r i n k e r s who r e g u l a r l y  consume la rge q u a n t i t i e s  o f 

a l c o h o l i c  beverages per occas ion, and increased s e n s i t i v i t y  t o  

impairment a t a g iven BAC leve l o f young d r i v  rs as compared to o lde r 

d r i v e r s , combine to. make them p a r t i c u l a r l y  s u s ce p t i b le to a l c o h o l - 

re la te d crash invo lvemen t . The combinat ion o f ■ (1) h igh ra te s of motor 

' v e h i c l e  c o l i . i s i o n s rega rd less of ^ l c o h o l involvement ( r e f l e c t i n g  

inexper ience w i t h  d r i v i n g ) ,  w i t h  (2 ) the h ighes t p ro p o r t i o n o f a l l
* . . •  « . . .  . s

acc iden ts in v o l v i n g  a lcoho l o f  any age group ( r e f l e c t i n g  inexper ience
* • t

w i th d r i n k i n g ) ,  in d ic a te s t h a t young d r i n k i n g d r i v e r s  are an app rop r ia te 

h i g h - r i s k  t a r g e t group f o r  the preven t ion of death and i n j u r y  r e s u l t i n g  

from a l c o h o l - r e l a t e d  t r a f f i c  acc iden ts . The lega l minimum d r i n k in g age 

has been i d e n t i f i e d  as one po te n t i a l mechanism th a t can be used as p a r t 

o f these p re ve n t io n e f f o r t s .



3.1 A1cohol A va i la b i 1i t y  .

Laws and re g u la t i o n s a f f e c t i n g  the a v a i l a b i l i t y  o r a c c e s s i b i l i t y  o f

a l c o h o l i c  beve rages , - o f which the minimum d r i n k i n g  d r i n k i n g  is one

.example, have a t t r a c t e d  inc reas ing a t t e n t i o n  in re cen t years as a

s t r a t e g y ‘f o r the p re ven t io n o f a l c o h o l - r e l a t e d  prob lems. As discussed

' in cons ide rab le d e t a i l  by Beauchamp H 9 8 O) , s in ce the repeal o f
•* ’ 

p r o h i b i t i o n ,  a 1 coh o l - r e 1 ated problems have been viewed as symptoms or

consequences o f a s p e c i f i c  disease ca l l e d a lc oho l i sm . With the

emergence o f a medical t rea tmen t es tab l ishmen t and groups l i k e

A lc o h o l i c s  Anonymous fo cu s ing on those add ic ted to a l c o h o l , in d iv id u a ls '

e xpe r ien c ing a 1 c o h o l - r e l a t e d hea l th and soc ia l problems were viewed as

a l c o h o l i c  or p r e - a l c o h o l i c . While the s p e c i f i c  e t i o l o g y  o f a lcoho l ism

remained poo r ly un de r s to o d , ' i t  was ge ne ra l l y though t th a t those

expe r ien c ing a 1 - o h o l - r e l a t e d  problems possessed a p a r t i c u l a r

c o n s t e l l a t i o n  of p h y s io l o g i c a l or psycho log ica l t r a i t s  t h a t made them

su s ce p t i b l e to the d isease . The concept o f a lc oh o l i sm , by im p l i c a t i o n ,

p roc la imed a lcoho l t o be non-p rob lema t ic fo r s o c ie t y a t la rge , and fo r

most beverage a lcoho l consumers.

One r e s u l t  o f ' the dominance o f the disease concept o f a lcoho l ism 

was a lack o f a t t e n t i o n  to the r o l e  o f laws and re g u la t i o n s in 

c o n t r o l l i n g  alcohol- use and assoc ia ted soc ia l and hea l th problems. I f  

a l l  a l c o h o l - r e l a t e d  problems are a re s u l t  o f the d isease o f a lcoho l ism , 

which s t r i k e s  c e r t a i n  in d i v i d u a l s  because they have p a r t i c u l a r  t r a i t s
I

t h a t most people do not have, . t h e n pu b l i c p o l i c y  a f f e c t i n g  a lcoho l 

a v a i l a b i l i t y  is s imp ly i r r e l e v a n t when a t temp t in g to reduce the 

preva lence or inc idence of a 1c o h o l - r e la te d problems. I f  acute p u b l i c
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hea l th problems such as acc iden t m o rb id i t y  and m o r t a l i t y  are seen as 

symptomatic o f a lcoho l ism , s o lu t i o n s are focused on def in ing - , 

i d e n t i f y i n g ,  and t r e a t i n g  a l c o h o l i c s , not i n v e s t i g a t i n g  the e f f e c t s  o f

c o n t r o l s  on alcoho-1 a v a i l a b i l i t y .  As a r e s u l t ,  ve ry l i t t l e  emp i r i ca l
• • #

• • .
research on the e f f e c t s  o f a lcoho l c o n t r o l . law's was conducted in the 

United Sta tes between 1930 and 1970.

One impor tan t excep t ion to the absence o f in q u i r y  in t o  the a lcoho l 

con t ro l law area was a .s e r ie s o f papers produced by the Moreland 

Commission o f New York S ta te in 1963 (New York S ta te , 1 9 6 3 , 1961*; Bacon,

1971)* The Commission concluded . t h a t , in gene ra l , ex ta n t beverage

con t ro l laws d id not ’have be n e f i c i a l e f f e c t s  in reduc ing alcoho).

problems, and recommended re la x in g r e s t r i c t i o n s  on the marke t ing o f 

a l c o h o l i c  beverages. Al though of l im i t e d s c i e n t i f i c  m e r i t , and w i th 

adm i t te d ly poor da ta , the Commission's conc lus ions were accep'ted fo r

severa l yea rs , w i t h the r e s u l t  t h a t l i t t l e  d e ta i l e d examina t ion of

beverage c on t r o l laws was conducted du r ing the subsequent decade.

Dur ing the 1970s- and ea r ly 1980s, a lcoho l a v a i l a b i l i t y  issues

rece ived in c reas ing research a t t e n t i o n , p a r t i c u l a r l y  in Europe and
1

Canada, but a lso in the United States (Bruun e t a l . ,  1975? Wong, 1979

Har fo rd e t a . i . , I 9 8 O.; Moser, I 9 8 O; Frankel and Whitehead, I 9 8 I) .

Although U.S. s tud ie s in the 1970s focused on e f f e c t s  o f s p e c i f i c

a v a i l a b i l i t y  changes such as the d r i n k in g age, by la te in the decade the

ro l e o f general a lcoho l a v a i l a b i l i t y  was re c e i v in g more a t t e n t i o n .

Reports by the fede ra l government discussed the p o te n t i a l o f a lcoho l 
#

beverage con t ro l laws as or.e s t ra te g y fo r the p reven t ion of. a l c o h o l - 

re la te d problems (Nat iona l I n s t i t u t e  on Alcohol Abuse and A lcoho l ism , 

1978; A lcoho l , Drug Abuse, and Mental Heal th A dm in i s t r a t i o n , I 9 8 I ) . As



a r e s u l t ,  the r o l e  o f a lcoho l a v a i l a b i l i t y  and alcohol" beverage con t r o l
. , • ’

laws is r e c e i v i n g inc reas ing a t t e n t i o n  among resea rchers and p o l i c y  

makers. ' *

A l though research on alcoho l a v a i l a b i l i t y  is in c re a s in g , a focus on 

a lcoho l i sm and ch ron ic heavy d r i n k in g con t in u e s . Host re cen t research 

on r e l a t i o n s h i p s  between pub l i c p o l i c y ,  a lcoho l a v a i l a b i l i t y ,  a lcoho l 

consumpt ion, and a l c o h o l - r e l a t e d  p u b l i c  hea l th problems has • used 

c i r r h o s i s  m o r t a l i t y  as the dependent v a r i a b l e .  The e f f e c t s  o f changing 

a lcoho l a v a i l a b i l i t y  by lower ing or r a i s i n g  the legal minimum age f o r  

purchase o f a l c o h o l i c  beverages is .one area where the focus has been on 

acute a lcoho l problems, . p a r t i c u l a r l y  t r a f f i c  acc iden ts .

3.2 Recent Research on E f fe c t s of Changes ? n Leca1 Dr i nk i nq Aae

As a r e s u l t  o f the d r i n k in g pa t t e rn s o f young peop le , cha ra c te r i z e d 

by f re quen t i n t o x i c a t i o n ,  and the high ra t e  o f a l c o h o l - r e l a t e d  t r a f f i c  

acc iden ts among young d r i v e r s , a major issue in the con t rove rs y 

su r round ing d r i n k i n g  age has been the impact o f changes in lega l 

d r i n k i n g  age upon the inc idence o f motor v e h i c l e  acc iden ts among young 

d r i n k e r s . A f t e r man)" s ta t e s and Canadian prov inces lowered the lega l 

d r i n k i n g  age in the e a r l y - 1 9 7 0 s, numerous eva lu a t io n s were conducted o f 

the impact o f lega l changes on the frequency o f invo lvement in motor 

v e h i c l e  c o l l i s i o n s  among young d r i v e r s . Most o f the in v e s t i g a t i o n s were 

based on comparisons between ind ices o f you th fu l crash involvement 

be fo re and a f t e r  a reduc t io n in legal d r i n k i n g  age took e f f e c t .  •

In a d d i t i o n  to such pre-change post -change comparisons of crash 

invo lvement among youth w i t h i n  the s t a t e  or p rov ince expe r ienc ing a 

re d u c t io n in d r i n k i n g age, numerous s tud ie s inc luded "an assessment o f 

p r e - a n d - p o s t - 1ega1-change crash invo lvement fo r (A) comparison age



groups not d i r e c t l y  a f f e c t e d by the lega l change (such as d r i v e r s  over 

age 21 ) , or (B) comparison j u r i s d i c t i o n s  th a t had no t experienced a 

contemporaneous change' in legal d r i n k i n g  age.

3 .2 .1 Lowered Dr i nk i nq Aoe and T r a f f i c  Acc iden ts . . W i l l i am s e t 

a l .  ( 1 9 7 * 0  examined f a t a l t r a f f i c  acc iden t f requenc ies among 1 5 ~T7 and 

' 18 -20 -yea r -o ld d r i v e r s  in Mich igan! Wisconsin,, and On ta r io , where the 

lega l - d r i n k i n g age had been lowered. ' Fata l acc iden t f requenc ies f o r 

th ree years p r i o r to and one year a f t e r  the lega l changes were .compared 

to the ‘ cont iguous s ta te s o f Ind iana , I l l i n o i s ,  and Minnesota, 

r e s p e c t i v e l y , where the d r i n k i n g age had not been lowered du r in g the 

time pe r iod s tud ied .

S i g n i f i c a n t increases in f a t a l  crash f requenc ies were found fo r 

both the 1 5 " 1 7  and 1 8 - 2 0  age groups in the j u r i s d i c t i o n s  expe r ienc ing a 

lega l d r i n k in g age red u c t io n . Separate analyses o f s i n g l e - v e h i c l e  .and 

n ig h t t im e f a t a l crashes, o f which a la rge p ro p o r t i o n -a r e known to be 

a l c o h o l - r e l a t e d , revea led la rge r increases in f re quenc y • than analyses of 

a l l  f a t a l crashes. The observed increases in f a t a l crash invo lvement 

among youth were s u b s t a n t i a l l y  la rg e r f o r Michigan and On ta r io than f o r 

Wiscons in . The sma l le r e f f e c t  fo r Wisconsin was most l i k e l y  a r e s u l t  o f 

the less d r a s t i c  change in the legal a v a i l a b i l i t y  o f a l c o h o l . In 

Wisconsin p r i o r  to the lega l change, 18 -20 -yea r -o lds c j u l d  le g a l l y  

purchase beer ; the new law s imp ly extended th a t r i g h t  to a l l  types of 

a l c o h o l i c  beverages.

Naor and Nashold (1975) also s tud ied the impact o f the Wisconsin 

lega l change upon highway f a t a l i t i e s .  Although the frequency of 

a 1 c o h o l - r e l a t e d f a t a l i t i e s  d id increase concomitant . w i th  the legai 

change, the p ro po r t i o n of a l l f a t a l l y  in ju re d d r i v e r s  having e leva ted



b lood a lcoho l le ve ls d id no t change s i g n i f i c a n t l y . *  Naor and Nashold 

used the l a t t e r  f i n d i n g  to argue t h a t the reduced -d r in k in g age had no 

e f f e c t  on t r a f f i c  acc iden ts among you th . However, s ince beer , the. 

beverage o f .  cho ice among young peop le , was le g a l l y  a v a i l a b l e  p r i o r  to 

the d r i n k i n g  age change eva lua ted , t h i s  i n v e s t i g a t i o n  cannot be

cons ide red a v a l i d  t e s t o f the e f f e c t s  o f a lowered lega l d r i n k i n g age.
• B • • # •

Cucch ia ro e t . a l .  . (1974) eva lua ted the impac t 'o f reduced d r i n k i n g

age in  Massachusetts us ing monthly t im e - s e r i e s of t r a f f i c 1 ac c id e n ts .

T r a f f i c  ac c id en t t im e - s e r i e s were examined fo r the age groups 15“ 17.

18-20, 21-23,. and 24 and ove r . The 18 -20 -yea r -o ld d r i v i n g  popu la t i o n

exper ienced s i g n i f i c a n t  increases in t o t a l f a t a l crashes , a l c o h o l -

r e l a t e d f a t a l  crashes, and a 1 c o h o l - r e l a te d p rope r ty damage acc id en ts ,

a f t e r  the d r i n k i n g age was lowered. None of the acc iden t measures

changed s i g n i f i c a n t l y  f o r the 21-23 and 24-and-over d r i v e r s .

Douglass (1974), a lso us ing month ly t im e - se r ie s of motor v e h i c l e

crash ' i n v o lv em en t , assessed the impact o f reduced d r i n k i n g  ages in

Maine, Mich igan , and Vermont. C o l l i s i o n  involvement of 18-20 or 18-19-

y ea r - o ld d r i v e r s  in these s ta tes was compared w i th c o l l i s i o n  invo lvement

o f 21 -4 5 - ye a r -o ld d r i v e r s  w i t h i n  the. same s ta t e , and w i t h  1 8 - 2 0 - y e a r - o l d

d r i v e r s  in Lou is iana , Pennsy lvan ia , and Texas, s ta te s which he ld the

d r i n k i n g age cons tan t over the study pe r io d . T irne -se r ies analyses

revea led s i g n i f i c a n t  increases in a 1 c oho l - re 1ated crash f requenc ies

among the l8 -2 0 -y e a r -o ld popu la t i o n in both Michigan and Maine. No

s i g n i f i c a n t  increases in a 1 coho l - re 1 ated crash f requenc ies among youth
f

were observed in any o f the comparison s ta te s , nor were the re any

4 0 n)y f a t a l i t i e s  f o r which a blood a lcoho l concen t ra t io n t e s t  was 
adm in is te red were used in these ana lyses.



s i g n i f i c a n t  s h i f t s  f o r 2 1 - l*5 “ y e a r - o ld d r i v e r s  w i t h i n  . t h e  exper imenta l 

s t a t e s . Douglass suggested th a t the lack o f s i g n i f i c a n t  changes in 

t r a f f i c  crash frequency in Vermont, which a lso lowered i t s  d r i n k i n g age, 

may have been a resu l . t o f the r e l a t i v e  ease w i th which l 8 - 2 0 - y e a r *o ld s

in Vermont could ob ta in a l c o h o l i c  beverages p r i o r  to the re'duced
• •

d r i n k i n g  age by d r i v i n g  to New York, which has ha'd a d r i n k in g age o f 18 

s i nee 1 9 3 ^* .

Douglass and Freedman (1977) r e p l i c a t e d some o f the . e a r l i e r  

ana lyses, us ing fou r years o f obse rva t ions a f t e r  the legal change. 

Accord ing to the au tho rs , the r e s u l t s  demonstrated th a t the inc rease in 

a l c o h o l - r e l a t e d  crash invo lvement among Mich igan youth, i d e n t i f i e d  in
* I

the 1 9 7 1 4 research , pe r s i s t e d over the fo u r ' y e a r s a f t e r  the Teduced 

d r i n k i n g  age took e f f e c t ( i . e . ,  1972 through 1975)* F.valuat ion o f the 

Mich igan experience- con t inued w i th  F lo ra e t a l . ' s  (1978) analyses of 

f a t a l acc iden ts in Mich igan from 1 9 6 8  through 1978. Although these 

au thors d id not use the same a n a l y t i c a l te chn iq ues .as Douglass, the 

impact of the 1 9 7 2  reduc t io n in lega l d r i n k i n g age upon a 1 c o h o l - r e l a te d 

t r a f f i c  acc iden ts among youth was again demonstra ted .

An increase in a 1c o h o l - r e l a t e d c o l l i s i o n s  was a lso repo r ted by 

Schmidt and Kornaczewski (1975). who examined yea r ' y acc iden t data fo r 

On ta r io from. 19^7 through 1971* Although lack of month ly data and the 

i n a b i l i t y  to analyze sepa ra te ly on ly 1 8 - 2 0 - y e a r - o ld d r i v e r s  made th i s  

study a conse rva t iv e te s t o f the e f f e c t s  of a reduced d r i n k in g age, the
r

researchers found a s i g n i f i c a n t  increase in crash involvement among
f

l 6 - 1 9 - y c a r -o ld d r i v e r s a f t e r  the law changed.

Whitehead e t a l .  (1975) examined the crash involvement of 16-20 and 

2 A -yea r -o ld d r i v e r s in London, On ta r io , fo r the 1 9 6 8  through 1973 time



p e r i o d . Increases o f 150 to 300 pe rcen t in a l c o h o l - r e l a t e d  crashes

among d r i v e r s  age 18-20 were eviden. t a f t e r  O n ta r i o ' s  d r i n k i n g age was" 

lowe red . * In c o n t r a s t , 2A -yea r -o ld d r i v e r s  exper ienced on ly a 20 

pe rcen t increase in a l c o h o l - r e l a t e d  crashes f o r the f i r s t  year a f t e r  the 

lega l change,, w i t h  t h e i r  c o l l i s i o n  f r e q u e n c y . r e tu r n in g to the 'p re -change 

le ve l the second year a f t e r  the reduced d r i n k i n g age took e f f e c t .  In a 

fo l l ow u p s tudy , Whitehead (1977) examined an a d d i t i o n a l two years o f 

c o l l i s i o n  da ta . A t o t a l o f fo u r years o f crash in v o l v em en fd a ta a f t e r  

the re d u c t i o n in d r i n k i n g age demonst ra ted the permanence o f the 

increased a 1 c o h o l - r e l a te d c o l l i s i o n  f requency documented in the 1 9 7 5

i n v e s t i g a t i o n . - '
* • * • *

Warren e t a l .  (1977) eva lua ted the impact of reduced d r i n k i n g ages

in A lb e r t a , Mani toba, New Brunswick , and Saskatchewan on t r a f f i c  

f a t a l i t i e s  between 1 9 6 8  and 1975* Only those f a t a l i t i e s  f o r  which a 

blood a lcoho l concen t ra t io n t e s t was adm in is te red were inc luded in the 

analyse,1; . Frequency o f a l c o h o l - r e l a t e d  f a t a l i t i e s ,  f o r 15~20-.year-old 

d r i v e r s  be fo re and a f t e r  a re d u c t i o n in d r i n k i n g  age were compared 

w i t h i n  each province, . Some increases in f a t a l i t i e s  among 15“ 20 - y e a r - o ld 

d r i v e r s  were observed w i t h i n  the s tudy j u r i s d i c t i o n s  a t the t ime the 

d r i n k i n g  age was -lowered. However, s ince blood a lcoho l co n c e n t r a t i o n 

l e g a l l y  de f ined as drunk d r i v i n g  was reduced to . 0 8  percen t a t about the 

same t ime th a t d r i n k i n g ages were lowered, Warren e t a l . po in ted ou t 

th a t the e f f e c t s  o f the . 0 8  l e g i s l a t i o n  were confounded w i th the e f f e c t s  

o f lower lega l d r i n k i n g  ages. Furthermore , i n s u f f i c i e n t  numbers o f p re ­

change obse rva t io ns were a v a i l a b l e  to con t ro l adequate ly f o r  the • 

s to c h a s t i c  e r r o r in t r a f f i c  f a t a l i t y  t im e - s e r i e s . Accord ing to Warren

‘ P o l i c e repo r t s were used as in d i c a t o r of a lcoho l invo lvemen t .



e t a l . ,  a l though increases in f a t a l i t i e s  among youth occurred a f t e r  th e . 
"

d r i n k i n g  age was lowered, one is no t ab le to conclude t h a t the increases. *
were due to d r i n k in g age changes.

One o f the prov inces in ve s t i g a t e d by Wa-ren e t a l . ,  Saskatchewan, 

was a lso s tud ied by Shattuck and Whitehead . (J9 7 6 ) .  A f t e r the d r i n k i n g  

age was. lowered from 21 to 19 in A p r i l .  1970, 1.6-20-year-o ld d r i v e r s  

e x h ib i t e d 20 to 5 0  percen t increases in a l c o h o l - r e la t e d . , c r a s h e s . ’ 

.A f t e r d r i n k i n g age was lowered from 19 to 18 in June 1972, 16-18 year 

o ld d r i v e r s ' e x p e r i e n c e d f u r t h e r increases in a I c o h o l - r e l a t e d c o l l i s i o n  

invo lvemen t . Thus, two reduc t io n s in the legal d r i n k i n g age were 

assoc ia ted w i t h  inc reased ’ a l c o h o l - r e l a t e d  crash invo lvement among both* 

the newly en f ranch ised d r in k e r s and the underage popu la t i o n .

Bako e t a l .  (1976) examined the frequency of d r i v e r s  w i t h  blood 

a lcoho l concen t ra t io ns o f . 0 8  percen t or g rea te r among those f a t a l l y  

in ju re d in the prov ince o f A lb e r t a . An increase o f 118 pe rcen t was 

observed in inc idence o f a l c o h o l - r e l a t e d  f a t a l c o l l i s i o n s  among 1 5 - 1 9

yea r - o ld d r i v e r s  a f t e r  the d r i n k i n g age was ■■lowered. The resea rche rs 

concluded t h a t . t h e i r  f i n d i n g s suppor t the argument t h a t lowered d r i n k i n g  

ages lead to increased a l c o h o l - r e l a t e d  c o l l i s i o n s  among .youth.

The redu c t io n in legal d r i n k i n g age fo r beer and wine in M P n o i s  

(from 21 to 19 ) was eva luated by the I l l i n o i s  Department of 

T ra n s p o r ta t i o n (1577)- Comparisons between f a t a l i t y  inc idence in 

I l l i n o i s  and f i v e  con t ro l s ta te s were used as the bas is f o r the 

conc lus ion th a t the lowered d r i n k i n g age in I l l i n o i s  caused a 1.6 

percent increase in f a t a l i t i e s  among d r i v e r s  age 1 9 and 2 0 .;

’ P o l i c e repo r ts were used as in d i c a t o r o f alcoho l invo lvement .



The Na t iona l I n s t i t u t e  on Alcohol Abuse and A lcoho l i sm ’ s A lcoho l

Ep idem io log ic Data System ( I 9 8 O) examined annual t r a f f i c  f a t a l i t y  counts

ir i the 5 0  s ta te s from 1 9 7 0  through 1 9 7 8 . Th** au tho rs concluded t h a t

" .  . . d i f f e r e n c e s  in highway f a t a l i t i e s  w i t h  the change in d r i n k i n g  -laws

do no t appear s i g n i f i c a n t l y  l a r g e . "  The au tho rs r e a d i l y  admit , however,

t h a t t h e i r  analyses d id not adequate ly c o n t r o l f o r the e f f e c t s  o f

seve ra l confounding f a c t o r s  t h a t occu r red in the 1 9 7 0 s (e.g . ' f u e l

sho r tages , speed l i m i t  reduc t io n s , e t c . ) .  3

A f t e r Alabama lowered i t s  d r i n k i n g age from 21 to 19 -in 1975#

a l c o h o l - r e l a t e d  crashes increased r «g n i f i c a n t l y  among d r i v e r s  age 1 8 - 2 0 ,
. #

accord ing to Brown and' Maghsoodloo (1981) . Koch (1981) po in t s ou t the 

methodo log ica l l im i t a t i o n s  o f Brown and Maghsoodloo‘ s s tudy , and, argues 

th a t i t  does no t e s ta b l i s h a causal connec t ion between the d r i n k i n g age 

and crashes , because the s tudy d id no t in c lu de adequate comparisons

between a 1 c o h o l - r e l a t e d and non-a 1 c o h o l - r e l a t e d crashes and between, • *

s ta te s th a t changed the d r i n k in g age and those th a t d id . no t . However, 

the as s o c ia t i o n be.ween lowered d r i n k i n g  age and increased a Ic o h o l -  

r e l a te d crashes in Alabama is con s is te n t w i t h  the r e s u l t s  from s tu d ie s 

o f o the r s ta t e s , and prov ides a d d i t i o n a l suppo r t f o r  the conc lus ion that, 

lower d r i n k i n g ages .increase a l c o h o l - r e l a t e d  t r a f f i c  crashes.

Lynn (19 8 1) analyzed annual counts o f a l c o h o l - r e l a t e d  crashes in  

V i r g i n i a  from 19 6 9  through 1979* -D r i v e r s  ‘ age 16-20 experienced an 

i d e n t i f i a b l e  increase in a l c o h o l - r e l a t e d  crash involvement beg inn ing in 

I 9 7 L when the d r i n k i n g age fo r beer was lowered to 18. In c o n t r a s t , 

d r i v e r s  # 2 5  and over experienced a decrease in a 1 coho I - r e  1 ated crashes 

du r ing the same pe r io d . The author concluded th a t the' lowered . d r i n k i n g  

age was respons ib le fo r increased a l c o h o l - r e l a t e d  crashes among young



d r i v e r s  in V i r g i n i a  in the la te 1970s, and recommended a gradual r e t u r n  

to the 2 1 - y e a r - o l d  d r i n k i n g age. '

I t  is ev iden t from the l i t e r a t u r e  reviewed here th a t most o f the
»

i n v e s t i g a t i o n s  o f the . impact of lowered legal dr ink ing ages ori .motor 

v e h i c l e  c o l l i s i o n  involvement have found s i g n i f i c a n t  increases in crash 

invo lvement f requenc ies among p re v i o u s l y  underage d r i v e r s who acqu i red 

the r i g h t  to d r in k under the new laws (usua l ly 18 -20 -yea r -o ld d r i v e r s ) .  

A number o f s tud ies have a lso ’ demonst ra ted sub s ta n t ia l in c re ases ' in 

crash invo. lvement among underage d r i v e r s  (usua l ly 1 6 -and 1 7 years old)

f o l l o w in g reduc t ions in minimum ■'d r i n k i n g  age. Consis tency o f the

r e s u l t s  leads to the conc lus ion t h a t lowered d r i n k in g ages r e s u l t  in 

increased highway sa fe t y problems among youth.

The v iew th a t lower legal d r i n k i n g  ages cause increased you th fu l 

crash involvement is not u n i v e r s a l l y  he ld , w i th Zylman a we l l -known 

opponent o f a causal i n t e r p r e t a t i o n  o f the observed r e l a t i o n s h i p s . 

Zylman (1973, 1971*, 1976. 1977) has c r i t i c i z e d  severa l o f the s tu d ie s

reviewed above. He argues tha t observed increases in a 1c o h o l - r e l a t e d 

crash involvement among youth a f t e r  the d r in k in g age was lowered were 

not due to the d r i n k in g age change, but ra the r were a r e s u l t  o f ( 1 )

random f l u c t u a t i o n s  in t r a f f i c  acc iden t t im e - s e r i e s , (2 ) the 

co n t i n u a t i o n of t rends o f in c reas ing a lcoho l consumption (and a l c o h o l - 

re l a te d acc iden ts ) among youth ev iden t p r i o r to the legal changes, or 

(3 ) increased a t t e n t i o n  to a 1coh o l - r e 1 ated t r a f f i c  o f fenses by law

enforcement o f f i c e r s .  However, those s tud ies e x p l i c i t ' y  c o n t r o l l i n g  f o r 

both long - te rm trends and random f l u c t u a t i o n s  have a lso found e f f e c t s  o f 

the lower d r i n k in g age. Secondly, a l though Zylman c o r r e c t l y  po in t s ou t 

the danger in r e l y i n g  on analyses of po 1 i c e - r e p c r te d a lcoho l



• invo lvement , lowered d r i n k in g age' e f f e c t s  (a l though o f sma l le r magnitude
• * • 

than analyses based on p o l i c e  repo r ts ) , have been observed us ing

a l t e r n a t i v e  measures o f a lc oho l - i n v o lv emen t not in f luenced by p o l i c e

r e p o r t i n g p r a c t i c e s , such as analyses o f s i n g l e - v e h i c l e , n i g h t t im e , and
. . .  • •

weekend crashes .

3 .2 .2 Ra? sed Dr ink ? nq Aoe and T r a f f i c ' Acc iden ts . In a d d i t i o n  to 

the eva lu a t io n s o f the lowered d r i n k i n g age, the re are seve ra l e a r l y  

r e p o r t s ,  on e f f e c t s  o f r a i s i n g  the d r i n k i n g  age. Roy and G reenb la t t 

( 1 9 7 9 ) compared the number o f teenagers charged w i th  d r i v i n g  under the 

in f lu e n ce o f l i q u o r (DUIL) appearing in Massachuset ts cou r ts be fo re the 

legal age was ra ised w i th s im i l a r data f o r  a one-month pe r iod a f t e r  the 

d r i n k in g age change.* Snai l increases in you th fu l DUIL a r r e s ts were 

used to conclude th a t the ra ised d r i n k i n g age led to increased d r i n k i n g - 

d r i v i n g  problems among youth . Th is s tudy , however, does no t m e r i t 

se r ious a t t e n t i o n  because of the f o l l o w i n g  ser ious f laws in i t s  design

and data ana lyses : (1) DUIL a r r e s t s are an inadequate measure of
% * .*

a l c o h o l - r e l a t e d  highway sa fe ty hazards because young d r i v e r s  are more 

l i k e l y  than o ld e r d r i v e r s to be invo lved in an a l c o h o l - r e l a t e d  ‘ crash, 

but less . l . i k e l y to be a r re s ted f o r DUIL (Organ iza t ion f o r Economic 

Coopera t ion and Development, 1975); * (2) the design is a one-group

p r e t e s t - p o s t t e s t ,  in h e re n t l y cha ra c te r i z e d by low in te rn a l v a l i d i t y  

because of i t s  lack o f a con t ro l group and an extended t im e - s e r ie s of 

obse rva t ions (Cook and Campbel l, 1979)5 (3) re la te d to the bas ic

•The Massachuset ts legal d r i n k i n g age was ra ised from 18 to 20 on 
A p r i l 16, 1979* The p re -pos t comparison was the number of DUIL a r r e s t s  
in February 1979 versus the number in October 1979*

Mn a d d i t i o n , sub je c t i v e cons id e ra t io n s are more l i k e l y  to 
in f lu ence whether a p a r t i c u l a r  d r i n k i n g - d r i v e r is a r re s ted than whether 
a d r i n k i n g - d r i v e r  is c ra s h - i n v o l v e d .
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ordered t rend s , season a l i t y , or random f l u c t u a t i o n s  in the frequency o f
• • •

DUIL a r r e s t s . As. a r e s u l t ,  t h i s  s tudy prov ides l i t t l e  .u s e fu l

in fo rm a t io n concern ing the e f f e c t s  o f a ra ised d r i n k in g age.

Another s tudy o f the h ighe r d r i n k in g age in Massachusetts. , w i t h

s u b s t a n t i a l l y ,  b e t t e r design and ana ly s is methods, was conducted by 
# ’

Hingson e t a l .  (19 8 1) . Analyses o f f a t a l crashes among young d r i v e r s
* ’J

revealed no permanent e f f e c t  o f the h igher d r i n k i n g age. S e l f - r e p o r t s  

(via te lephone in te rv iews ) o f q u a n t i t y  o f a lcoho l drunk and d r i v i n g -  

a f t e r - d r i n k i n g  behav ior among young people d id not change s u b s t a n t i a l l y  

as a r e s u l t  o f the new law.
• *

F i l k i n s  and F lo ra ( 1 9 8 i ) , us ing a p a r t i t i o n e d  ch i - s qua re 

s t a t i s t i c a l  an a ly s i s techn ique , analyzed youth crash invo lvement and 

frequency of a r r e s t f o r D r i v in g Under the In f luence of L iquo r (DUIL) in 

Michigan. S i g n i f i c a n t reduc t io ns both in crash invo lvement and DUIL 

a r re s ts among l 8 -?.0 - y e a r - o ld d r i v e r s  were found a f t e r  the d r i n k i n g -  age 

was ra i s e d . The authors concluded th a t the minimum lega l d r i n k i n g  age' 

" c l e a r l y  in f l u e n c e s " the d r i n k i n g - d r i v i n g  pa t t e rn s o f young peop le .

Wagenaar. (19 8 0 . 19 8 1) analyzed a 20% random sample o f a l l  repo r ted
t

motor v e h i c l e  acc iden ts in the S ta te of Mich igan between January 1972 

and December 1979* Using a m u l t i p l e  t i r n e - se r ie s des ign , the f requency 

of a l c o h o l - r e l a t e d  crashes among young ' d r i v e r s  was compared to the 

frequency of pon -a 1coho l - re 1 ated crashes, and the crash invo lvement o f 

young d r i v e r s  was compared w i th th a t of o ld e r d r i v e r s . Resu l ts showed 

an est imated 1 8 % reduc t io n in a l c o h o l - r e l a t e d  crash invo lvement among 

young d r i v e r s was assoc ia ted w i th M ich igan 's in c re a s e ’ iri d r i n k i n g  age.

inadequacy of the design  is the la ck  o f any s t a t i s t i c a l  co n tro l on t im e -



W il l i am s e t a l . ( lS8 l ) analyzed f a t a l crash invo lvement in nine 
• • 

s ta te s t h a t ra ised the d r i n k i n g age, comparing them to ad jacen t s ta te s

w i t h  unchanged d r i n k i n g  ages du r ing the period s tu d ie d . E igh t o f the

nine s ta tes exper i enced'decreases in youth f a t a l crash involvement a f t e r

the d r i n k i n g age was ra ised . The authors conc luded th a t r a i s i n g  the

d r i n k in g .a g e in any g iven s ta t e should r e s u l t in a 2 8 % redu c t io n in

n ig h t t im e f a t a l  crash . involvement among the age group a f fe c te d by the

lega l change. ' .. •  ̂ .

In summary, o f the s tud ies conducted to da te on the e f f e c t  o f

re t u r n in g to h ighe r d r i n k in g ages, most found s i g n i f i c a n t  reduc t io ns ri

d r i n k i n g - d r i v i n g  or a l ' c o ho i - r e la te d crash invo lvemen t a f t e r  s ta te s

ra ised the d r i n k i n g  age. The two stud ies t h a t found no e f f e c t  of a

h igher d r i n k i n g  age both examined the exper ience in Massachusetts .

Fur thermore , in W i l l i am s e t a l . (19 8 1) study o f f a t a l  crashes in nine

s ta te s , the es t ima ted f a t a l crash reduc t io n in Massachuset ts was on ly

6%, a n o n - s i g n i f i c a n t d i f f e r e n c e . Without f u r t h e r  resea rch , i t - i s  no t*

c lea r why the Massachuset ts exper ience w i th a ra i s e d d r i n k i n g age was 

d i f f e r e n t  from t h a t in a l l  o f the o the r s ta tes examined to da te .

3 .2 .3 Dr i nk ing Age and A1cohol Consumpt i on Among•Youth . E x i s t i n g  

l i t e r a t u r e  on the ef - fec ts o f changing the d r i n k i n g  age on you th fu l 

alcohol consumption has focused on th ree main types of a lcoho l 

consumption da ta : (1) s e l f - r e p o r t e d  consumption, (2) pe rcep t ions of

you th fu l consumption pa t te rn s repo r ted by school o f f i c i a l s ,  and (3) 

aggregate sales volumes. Wolfe and Chapman (1973a * 1973b) surveyed
I

Michigan high school students in 1971 be fo re the d r i n k in g age was 

lowered, and again in 1973 a f t e r the reduc t io n in d r i n k i n g -age, and 

found s u b s t a n t i a l l y  increased frequency o f d r i n k i n g , and increased



quan t i t y consumed per occas ion . Accord ing to the au tho rs , the increases 

were co n s i s te n t w i t h  p r e - e x i s t i n g  t rends in y o u t h f u l a lcoho l use, and 

the re fo re cou ld not be unambiguously a t t r i b u t e d  to the lowered lega l 

d r i n k in g age.

Smart and Schmidt (1975) conducted a s im i l a r  be fo re and a f t e r  

survey o f .Toron to j u n i o r ,  and sen io r h ig h 's c h o o l s tuden ts . A f t e r a 

reduc t ion in  the d r i n k i n g age, Al percent o f th e s tuden ts repo r ted no 

change in d r i n k i n g  p a t t e r - s , 20 percent repo r te d d r in k in g more, A 

percent re p o r te d d r i n k i n g  less , and 9 percent in d ic a te d th a t they had 

s ta r ted d r i n k i n g  s ince the d r i n k in g age had been reduced. Smart and 

Schmidt a l s o su rveyed■col 1ege s tuden ts , the m a j o r i t y  o f whom repor ted no 

change in f requency or q u a n t i t y  o f a lcohol consumption, a l though 55 

percent d id re p o r t increased p a t r o n i z a t i o n  of pub l i c d r i n k i n g , 

es tab l ishmen ts s in ce the legal change.

McFadden and Wechsler (1979) surveyed Massachusetts teenagers in 

1955, 1970, and 197A. You th fu l a lcoho l consumpt ion increased between

1 9 6 5  and 1 9 7 0 . when there was no change in the d r i n k i n g age, as we l l as 

between 1 9 7 0  and 1 9 7 A, when the re was a re d u c t io n in the legal age from 

21 to 18. The au thors a lso surveyed New England co l le ge - s tuden ts in 

1 9 7 7 * ar>d found th a t students from s t a t e s 'w i t h  a low legal d r i n k i n g age 

consumed a lcoho l more f r e q u e n t l y than s tuden ts from s ta te s w i th a h igh 

d r in k in g age.

Rooney and Swartz (1977) surveyed h igh school students in th ree

selected s ta t e s w i t h  minimum 1ega1 ' d r i n k in g ages a t 1 8 , and two se le c ted 
$

s ta tes w i t h  d r i n k i n g  ages a t 20 and 21, r e s p e c t i v e l y .  The samples were 

not demonstrab ly rep re s en ta t i v e o f the high school age popu la t ion in the 

s ta tes examined; They found th a t A2 percent o f the responding s tuden ts
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#
In s ta te s w i t h  the d r i n k i n g  ages a t 2 0  or 21, andW] pe rcen t in s ta tes 

w i t h  the d r i n k i n g  age a t 1 8 , repo r ted consuming beer once a week or 

.more. Fur thermore , s tuden ts in s ta te s w i t h  a high d r i n k i n g  age had a 

lower preva lence o f abs ta ine rs ' ( 1 9  versus 2k pe r c e n t ) , and a /h ig he r 

inc idence o f a l c o h o l - r e l a t e d  problems. The * au thors concluded . ' tha t a 

high d r i n k i n g  age has no b e n e f i c i a l » f *e c t in c o n t r o l l i n g  a lcoho l 

consumption among young people, and t h a t i t  may even have adverse 

e f f e c t s . • ' •

Opposite r e s u l t s  were ob ta ined by Mais to and Rachal (1980) in t h e i r  

analyses o f a na t ionw ide p r o b a b i l i t y  sample o f h igh school s tuden ts .

They found th a t s tuden ts in s ta tes w i th a h igher Vegal d r i n k i n g age were
• •/ • •

more l i k e l y  to be ab s ta in e r s , less l i k e l y  to be heavy d r i n k e r s , and 

experienced i n t o x i c a t i o n  less f r e q u e n t l y  than s tuden ts in s ta te s w i th a 

lower d r i n k i n g  age. The authors concluded th a t the lega l a v a i l a b i l i t y  

o f beverage a l c o h o l , as re f l e c t e d in the d r i n k i n g  age, is assoc ia ted 

w i th  'the d r i n k i n g p ra c t i c e s o f young people .

Percep t ions o f school o f f i c i a l s  have a lso been used as an in d i c a t o r 

o f changes in you th fu l a lcoho l consumption concom itan t w i t h  lower ing the 

d r i n k i n g age. Hammond (1973). ques t io n ing 3 5 14 Mich igan high school 

p r i n c i p a l s ,  found th a t the m a jo r i t y  repo r ted more d r i n k i n g  among 1 5 - 1 7

y ea r - o ld s tuden ts a f t e r  the d r in k in g age was lowered. A s im i l a r  survey 

in the Toron to area found th a t v i c e - p r i n c i p a l s  repo r te d more -d r i n k in g 

among s tuden ts a t school func t ions a f t e r  the d r i n k i n g  age was lowered 

(Smart and Schmidt, 1975)•

The t h i r d  major type o f data tha t has been used to assess the 

impact o f reduced d r i n k i n g  ages on alcoho l consumpt ion pa t te rn s is 

aggregate sales volumes. Smart and Schmidt (1975). in a comparison o f



On ta r io beverage a lcoho l shipments be fo re and a f t e r  a reduc t io n in the 

legal age, found th a t consumption in the f i r s t  f i v e  months a f t e r  the

l.egal change was h ighe r than expected on the bas is of the pr.e-change

f i g u r e s . Increased a lcoho l sa les were p a r t i c u l a r l y  no t i c e a b le fo.r on­

premise sa le s , s t reng then ing the argument t h a t the lowered d r i n k i n g  age 

'was a t le a s t a p a r t i a l  cause of the observed changes.

Barsby and Marsha l l (1977). examining aggregate d i s t i l l e d  s p i r i t s  

sales in 2 5  s ta t e s , d id not i d e n t i f y  any s i g n i f i c a n t  impact o f lowered

legal purchase ages on s p i r i t  sa le s . The au thors temper t h e i r

c onc lus ions , however, by no t ing fo u r l im i t a t i o n s  of t h e i r  s tudy . F i r s t ,  

any change in d i s t i 1 1 e d . s p i r i t s  consumption by youth f o l l o w in g  d r i n k in g 

age changes would have to be sub s ta n t ia l be fo re the impact would be seen 

in the aggregate s t a t i s t i c s .  Second, ve ry l i t t l e  is known about changes 

in consumption pa t t e rn s a f t e r lega l changes; a change in lo c a t i o n or 

q u a n t i t y  .consumed per occas ion r e s u l t i n g  from the lowered d r i n k i n g age; 

For example, cou ld have s i g n i f i c a n t  adverse hea l th consequences, 

independent o f the t o t a l q u a n t i t y  consumed. T h i r d , the analyses app l ied 

on ly to d i s t i l l e d  s p i r i t s ,  not beer or w ine , which are more popula r 

beverages among young d r i n k e r s . Four th , the t ime-span covered by the 

study was s h o r t , incJud ing on ly one year be fo re and one year a f t e r  the 

legal changes.

Douglass and Freedman (1977) avoided the la s t two design 

l im i t a t i o n s  of Barsby and M a rs h a l l ' s  s tudy by examining the monthly 

aggregate sa les o f d r a f t  beer, packaged beer , wine^ and d i s t i l l e d  

s p i r i t s  in Mich igan over an e ig h t year Der iod . 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  increase i r. d r a f t  beer sa les was assoc ia ted with- lower ing 

the d r i n k i n g  age. The authors a t t r i b u t e d  the s h i f t  in d r a f t  beer sales



t o the lowered d r i n k i n g  age, isince no o the r confound ing f a c t o r ^  were
' • '

i d e n t i f i e d  ' t h a t could have p l a s i b l y  accounted f o r  the observed 

r e l a t i o n s h i p . No s i g n i f i c a n t  s h i f t s  were i d e n t i f i e d  f o r -any o f the 

o the r beverage ca te g o r ie s .

Smart and Goodstadt (1977) d iscussed a study conducted by Smart and 
■ « * • *
• • • • *

Fi.n ley in which per cap i t a beer consumption in ten Canadian prov inces
\ . • 

was examined. E ig h t prov inces t h a t lowered t h e i r  d r i n k i n g ages .were

compared w i t h  two tha t - had not changed du r in g th e s tudy p e r i o d .

A lthough increased beer sa les were ev iden t in the p re /p o s t comparisons

f o r th ree p rov inces expe r ienc ing a red u c t io n in the d r i n k i n g age, the

increases were s im i l a r  in magnitude to the expe r ience o f the two con t ro l

p rov inces . Moreover, beer sa les decreased in the o the r f i v e  p ro v in ces .

Smart and Goodstadt conclude th a t the s tu d y 's f i n d i n g s do not a l l o w  any

general conc lu s io n as to the e f f e c t  o f lowered d r i n k i n g ages on t o t a l

beer sa le s .

F i n a l l y ,  Smart (1977) compared sales o f beer , w ine , , and d i s t i l l e d  

s p i r i t s  in 2 5  s ta te s which reduced the d r i n k i n g age w i t h  2 5  s ta t e s ' 'w i t h  

unchanged d r i n k i n g  ages. Al though no s i g n i f i c a n t  d i f f e r e n c e s between 

the s ta te s were i d e n t i f i e d  f o r wine or d i s t i l l e d  s p i r i t s ,  increases in 

beer sa les were about s i x  percen t g rea te r in the s ta te s w i t h  lowered 

d r i n k in g ages than s ta te s w i th  an unchanged lega l age.

3 . 2 . A Summary and Cone 1 us i ons A rev iew o f the l i t e r a t u r e  on 

e f f e c t s  o f changed legal d r in k in g .a g e s c l e a r l y  in d ic a te s th a t the re is 

an inverse r e l a t i o n s h i p  between the minimum age fo r purchase and 

consumption of a l c o h o l i c  beverages and a 1 c o h o l - r e l a t e d motor v e h i c l e  

crash invo lvement among young d r i v e r s . In c o n t r a s t , the l i t e r a t u r e  

concern ing .e f fe c ts o f changing the., lega l d r i n k i n g age on beverage



a lcoho l consumption among '• youth has s i g n i f i c a n t  methodo log ica l
• . . . .

1 im i t a t i o n s and prov ides in con s is te n t r e s u l t s .

3 .3 Model o f E f fe c t s o f the Leaa 1 Dr  i nk i no Aoe .. „

The impact ' o f  legal d r i n k in g age changes on t r a f f i c  crash 

in vo lvemen t . is not d i r e c t ,  but ra the r is -med ia ted by a v a r i e t y  o f 

in te r v e n in g v a r i a b l e s . A model o f the mechanism through which changes i/ i 

lega l d r i n k i n g age cause changes in t r a f f i c  crash invo lvement is
i

presented in Figure 3*1* »t is proposed th a t changes in lega l d r i n k i n g 

age in f lu en ce d r i n k in g behavior and a 1 c o h o l - r e l a t e d crash involvement by 

caus ing : (A) changes in soc ia l norms concern ing you th fu l d r i n k i n g , (B)

changes in marke t ing a c t i v i t i e s  o f the beverage a lcoho l in d u s t r y , and 

(C) changes in a v a i l a b i l i t y  of alcoho l to the t a r g e t age group. D r ink ing 

norms change due to the symbol ic func t . ion of- the law (Bonnie, I 9 8 O; 

Mosher, J. F . , 19 8 0 ) ;  th a t is , a reduc t ion in lega l d r i n k in g age may be

perce ived as an in d ic a to r t h a t alcoho l use is acceptab le o r even

encouraged f o r young people. As a r e s u l t ,  new pa t t e rn s o f d r i n k i n g are

e s ta b l i s h e d ; young people who were non -d r in ke rs or on ly occas iona l 

d r i n k e r s be fo re the lowered d r i n k in g age exper ience increased soc ia l 

pressure to d r i n k , as more o f t h e i r  f r i e n d s and assoc ia tes increase 

t h e i r  d r i n k i n g , and as they p a r t i c i p a t e  in more soc ia l s i t u a t i o n s  in 

which beverage alcoho l is an in te g ra l p a r t . Such changes in d r i n k i n g 

norms, accord ing t o . t h e model, r e s u l t in increased d r i n k i n g among 1 8 - 2 0 - 

yea r -o ld s a f t e r  a reduc t io n in d r i n k in g age. A h ighe r d r i n k i n g age is 

e xp e c te d f to have oppos i te e f f e c t s , symbol iz ing s o c i e t y ' s  d isapprova l of 

you th fu l d r i n k i n g , causing the reduc t ion or e l im i n a t i o n  .of c e r t a i n  

d r i n k i n g pa t te rn s (bar anc tavern d r i n k in g , fo r example), and causing a 

reduc t io n in l o c i a l pressure to d r i n k , s ince a lcoho l is present in fewer



. s o c ia l s i t u a t i o n s .  Emp ir ica l suppor t f o r  these p ro p o s i t i o n s is prov ided

by Ma is to and Rachal (198O), who analyzed data on a na t ionw ide sample -of
h igh school s tuden ts and found th a t youth in s ta te s w i t h  h ighe r lega l .

d r i n k i n g  ages re p o r t less peer approval o f d r i n k i n g and less perce ived

d r i n k i n g  among peers than students in s ta t e s w i th  lower d r i n k i n g  ages.
• •

Marke t ing a c t i v i t i e s  o f the beverage a lcoho l in d u s t r y are a lso

expected to depend on legal d r i n k i n g age. One would expect a low

d r i n k i n g  age to r e s u l t  in a d v e r t i s i n g  campaigns and lo c a t i o n / d e s i g n o f

d r i n k i n g  o u t l e t s  o r i e n te d toward the you th f u l d r i n k i n g popu la t i o n ( f o r

example, lo c a t i n g a d d i t i o n a l es tab l ishmen ts w i th  en te r ta inmen t near

c o l l e g e campuses). A. h ighe r d r i n k i n g age is expected to reduce such
• •

marke t ing p ra c t i c e s designed, to encourage you th fu l d r i n k i n g .

Changing the lega l d r i n k i n g age a lso r e s u l t s  in a l t e r e d 

a v a i l a b i l i t y  of beve rage -a ’ cehol to the a f re ^ te d p o p u la t i o n . 'T h e concep t • 

o f beverage a lcoho l a v a i l a b i l i t y  has numerous dimensions and has been 

de f ined in many ways ( fo r example, phys ica l a v a i l a b i 1 i t y i  economic 

a v a i l a b i l i t y ,  and lega l a v a i l a b i l i t y ) .  For presen t purposes a v a i l a b i l i t y  

w i l l  be broad ly de f ined as the ease w i t h  which a l c o h o l i c  beverages can 

be ob ta ined . On an in d i v i d u a l l e v e l , a v a i l a b i l i t y  o f a lcoho l is an

inve rse fu n c t i o n o f t o t a l cos ts (monetary and non-monetary) of 

p h y s i c a l l y  o b ta in in g a l c o h o l . These cos ts in c lu de : (A) nominal p r i c e  of

a l c o h o l i c ' beverages, (B) search cos ts invo lved in o b ta in in g a l c o h o l ,

such as va lue of the t ime expended and costs of any t r a n s p o r t a t i o n  

requ i r e d , and (C) r i s k s  assoc ia ted w i t h  ob ta in in g a l c o n o l , a f u n c t i o n  of 

the pe rce ived magnitude of p o te n t i a l d i s u t i l i t i e s  accompanying at tempts 

to acqu i re , and use a lcoho l , and the perce ived p r o b a b i l i t y  o f

expe r ien c ing such d i s u t i l i t i e s .



F i g u r e  3.1 Model o f  the Impact o f  C h a n g e s  in the Legal D r i n k i n g  A g e  on M o t o r  V e h i c l e  C r a s h  I n v o l v e m e n t



Soc ia l p o l i c y  at. the aggregate le v e l ,  such as a change in lega" 

minimum d r i n k i n g  age, - i s  expected to in f l u e n c e a number, o f - th( 

components of t o t a l Cost of o b ta in in g a lcoho l by underagi 

i n d i v i d u a l s .  The nominal cos t o f a lcoho l may inc rease w i t h  a ra ise i 

d r i n k i n g  age as a r e s u l t  o f a premium .charged by those who suppl; 

.a lcohol i l l e g a l l y  to underage d r i n k e r s . . A  ra ised d r i n k i n g  age is l i k e l ;  

to inc rease the .sea rch cos ts (s ince the re are fewer s u p p l i e r s ) ,  an> 

increase the r i s k s  assoc ia ted w i t h  apprehension and process ing by th* 

I aw.enforcement system.

The lega l d r i n k in g age does not t o t a 11y de te rm ine the a v a i l a b i l i t  

o f a lcoho l to underage d r i n k e r s , s ince numerous o the r aspects o f bot 

p u b l i c  p o l i c y  and the p r i v a t e  market o f a l c o h o l i c  beverages in f lu e n c 

a v a i l a b i l i t y .  What is argued here is s imp ly t h a t the lega l d r i n k i n g  ag 

is a s i g n i f i c a n t  in f lu ence on the ease w i th which a l c o h o l i c  beverage 

can be obta ined by young d r i v e r s . Support f o r th- is p ro p o s i t i o n i 

prov ided by c ro s s - s e c t io n a l surveys .of high school s tu d en t s , which hav 

revea led t h a t young people re s id in g i n . s t a t e s  w i th  lower lega l dr in k in 

ages are more l i k e l y  to re p o r t t h a t they can " o b t a i n  a l c o h o l i c  fDeverage 

when they want them" than youth in s ta te s w i t h  h ighe r d r i n k i n g  age

(Mais to and Rachal, 1980).
i

Retu rn ing to the o v e ra l l model in F igu re 3 -1» increased o 

decreased frequency of a lcoho l consumption and q u a n t i t y  consumed pe

d r i n k i n g  occas ion , caused by changed soc ia l norms, marke t ing a c t i v i t i e s

and a lcoho l a v a i l a b i l i t y , ,  are expected to increase or decrease th

Smount of .a lc o ho l - im pa i r e d d r i v i n g , and consequen t ly , increase a 

decrease the frequency o f a l c o h o l - r e l a t e d  c o l l i s i o n  invo lvemen t amor 

d r i v e r s  in the a f fe c ted age group. Mais to and Rachal (19 8 0 ) prov ic



p r e l im in a r y f i n d i n g s concern ing the e f f e c t  o f such . fa c to r s in te rv en ing 

between a lega l d r i n k in g age change and a l c o h o l - r e l a t e d  crash

involvement outcomes. The i r analyses led to the conc lus ion th a t the re
\

was less a lcoho l consumed less f r e q u e n t l y  by s tuden ts ir. s ta te s w i th  

h ighe r d r i n k i n g  ages than in s ta tes w i t h  lower d r i n k i n g ages. 

Fur thermore , ques t ions on d r i v i n g  a f t e r  d r i n k i n g  revea led t h a t s tuden ts 

in s ta te s w i t h  h igher .d r in k in g ages re p o r t less f re quen t d r i v i n g  a f t e r  

d r i n k in g than s tudents i n ' s t a t e s  w i th lower d r i n k i n g  ages.

In a d d i t i o n  to the impact o f changes in a v a i l a b i l i t y  o f ’ a lcoho l on 

the qu an t i t y - f r e q u e n c y o f a lcoho l consumed, changes in a v a i l a b i l i t y  

r e s u l t i n g  from legal d r i n k i n g age m o d i f i c a t i o n s are a lso l i k e l y  to lead 

to impo r tan t changes in the s i t u a t i o n s  in which d r i n k i n g  takes p la ce . 

Lowering the d r i n k i n g age re s u l t s  in increased d r i n k i n g in bars and 

taverns by the age group. Since p r i v a t e au tomob i les a re l i k e l y  to be 

the usual mode o f t r a n s p o r t a t i o n  to and from such pu b l i c d r i n k i n g 

p laces , low e r in g . t h e d r i n k i n g age can be expected to increase the 

frequency o f d r i v i n g ' a f t e r  d r i n k in g among the 18-20 age group. With 

regard to the e f f e c t  of a ra ised d r in k in g age, suppor te rs o f the lowered 

age have argued th a t r a i s i n g  the lega l age of d r i n k in g w i l l  cause 

replacement of bar and tave rn d r i n k i n g w i t h  d r i n k i n g  in automob i les

wh i le d r i v i n g ,  in c reas ing the a 1 c o h o l - r e l a te d crash r i s k  o f the age 

group. An a l t e r n a t i v e  p la u s ib le hypothes is is th a t a ra ised d r i n k i n g  age 

w i l l  r e s u l t  in a la rge r p ropo r t io n of the d r i n k i n g  by 1 8 - 2 0 - y e a r - o ld s 

occu r r in g a t p r i v a t e  p a r t i e s . Since, in c o n t r a s t to a p u b l i c  d r i n k i n g
9

house, p a r t i c i p a n t s  are not as l i k e l y  to be compel led to leave a t a

s p e c i f i c  hour and d r i v e home, the inc idence o f a 1 c o h o l - r e l a t e d crashes

might be lowe r ' w i t h a ra ised d r i n k in g age. This hypo thes is remains



p l a u s i b l e  even i f  one assumes ' tha t a ra ised d r i n k i n g  age has no impac 

on the o v e r a l l q u a n t i t y - f r e q u e n c y o f a lcoho l consumed.

In s h o r t , ,  changes in legal d r i n k in g age, accord ing to the mode

presented in Figure 3-1• are expected to r e s u l t  in changes in d r i n k i n

norms , , in d u s t r y market ing p ra c t i c e s , a lcoho l avai -1 abi 1 i ' t y , and th

s i t u a t i o n s  in which d r i n k in g .takes p lace , a l l  .of -which in f l u e n c

d r i n k i n g - d r i v i n g -  behav io r o f the 18 -20 -yea r -o ld age group. Note tha

t h i s  model i l l u s t r a t e s  p l a u s i b l e  mechanisms by which the lega l d r i n k i n

age in f lu ences a l c o h o l - r e l a t e d  crash invo lvement f requenc ie s . Severa

o the r s o c i o - c u l t u r a l , p o l i t i c a l ,  s o c ia 1 - p s y c h o l o g i c a l a n d  s i t u a t i o n s

exogenous v a r i a b l e s  are l i k e l y  to have a. 'causa l impact on a l l  o f th
* • • ■

v a r i a b le s in the system dep ic ted in F igure 3*1* The purpose o f th

model is no t to prov ide a comprehensive theo ry concern ing d r i n k i n  

behav ior and d r i v i n g  behav io r , but on ly to i n d i c a t e  the p o t e n t i a l causa 

fa c t o r s  med ia t ing the impact o f legal d r i n k i n g  age changes -on . th 

frequency o f t r a f f i c  acc iden ts among youth . A l though em p i r i c a l evidenc 

fo r the s p e c i f i c  in te rv en ing v a r i a b le s po s tu la te d here is sca n t , ear l 

r e s u l t s  o f surveys o f you th fu l d r i n k in g p ra c t i c e s gene ra l l y suppo r t th 

model (Mais to and Rachal, I 9 8 O). Fu r the r research examin ing th 

s p e c i f i c  causal mechanisms through which legal changes in f l u e n c e eras 

outcomes is necessary .

3. IT- Spec i f i c Research Oues t ions

The core purpose of thi .s in v e s t i g a t i o n  was to determ ine the e f fee
t

o f r a i s i n g  the minimum legal a lcoho l purchas ing age on the frequency o 

a l c o h o l - r e  1ated crash involvement among young d r i v e r s . I t  cou ld b 

argued tha t the ra ised d r i n k in g age a lso a f f e c t e d a ! c o ho l - r e 1 ated eras 

involvement among underage d r i v e r s  ( 1 6 - 1 7 ) , s ince the a l t e r e d  norms



marke t ing p r a c t i c e s , and a v a i l a b i 1 i t y  o f beve rage .a lcoho l r e s u l t i n g ' f r o m  

a changed d r i n k i n g  age may a lso in f lu e n ce d r i n k i n g  behav io r o f the 

proximal peers o f the d i r e c t l y  a f fe c te d age group. I t  is reasonable to 

suppose t h a t changed market ing p ra c t i c e s and soc ia l norms concom itan t 

w i t h  changes in d r i n k in g age would a l t e r  the v i s i b i l i t y  and

a c c e p t a b i l i t y  o f us ing alcohol among l 6 - 1 7 - y e a r - o ld s as we l l as 1 8 - 2 0 -
• . • ' %

y e a r - o ld s . Furthermore , the a v a i l a b i l i t y  o f a lcoho l to 18 -20 -yea r -o lds
*4

is l i k e l y  to in f lu en ce the ease w i th  which youth age ' 1 6 - 1 7  ob ta in 

a lcoho l - ic beverages, s ince a prime source o f a lcoho l f o r l 6 - 1 7 ~year.-old
t

d r i n k e r s is l i k e l y  to be o lde r ' f r i e n d s and a s s o c ia t e s ' w i t h  g rea te r 

access to a l c o h o l . .The re fo re , the e f f e c t  o f the ra ised d r i n k in g age on 

a l c o h o l - r e l a t e d  crash involvement o f l 6 - 1 7 ~yea r -o ld d r i v e r s was a lso 

analyzed. Because o f the in d i r e c t na tu re o f the .impact o f the legal 

d r i n k in g age on the c o l l i s i o n  exper ience o f underage d r i n k e r s , however, 

the magnitude of the e f f e c t on underage d r i n k e r s was expected to be 

sma l le r than the e f f e c t  on l3 -2 0 - y e a r - o ld d r i v e r s .  Fur thermore, the 

impact on underage d r in ke rs was expected to evo lve over a longer pe r iod 

of t ime a f t e r  a lega l change than the impact on 1 8 - 2 0 - y e a r - o ld d r i v e r s , 

s ince a la rge p o r t i o n of the e f f e c t  o f lega l changes on underage 

d r i n k e r s is due to p r i o r changes in d r i n k in g norms and p ra c t i c e s among 

1 8 - 2 0 - y e a r - o I d s .

A d i f f e r e n t i a l  e f f e c t magnitude was a lso expected between a lowered 

and ra ised d r i n k i n g  age. I t  is usua l l y much eas ie r to change a person 's 

pa t t e r n of behav io r (here, a lcoho l consumption and d r i n k i n g - d r i v i n g ) by 

adding new behav io rs , w i thou t re q u i r i n g a change in e x i s t i n g  hab i t s and 

es ta b l i s h e d behav io ra l pa t te rn s , than i t  is to change personal behav io r 

by r e q u i r i n g  one to change or e l im in a te a l ready es tab l is hed behav io ra l



p a t t e r n s . Consequently , one would expect a ' lowered d r i n k i n g  age. 

a l l ow in g '(and perhaps encourag ing) new d r i n k i n g pa t t e rn s to supplement 

p r e - e x i s t i n g  d r i n k i n g  or non -d r in k in g p a t t e r n s , to have a no t i c e a b ly

g re a te r e f f e c t  than a ra ised d r i n k i n g age, r e s t r i c t i n g  a l ready 

es ta b l i s h e d d r i n k i n g  pa t te rn s th a t have become a pa r t o f one 's d a y - t o -

day a c t i v i t i e s .  In sho r t , i t  is eas ie r to lea rn a new behav io r than to
0 • * 

un lea rn an o ld one. The re fo re , r e s u l t s  o f t h i s  resea rch , in con ju n c t io n

w i th , r e s u l t s  o f p re v i o u s • research on e f f e c t s  o f the lower d r i n k i n g • age,

w e r e -  u s e d  t o  d e t e r m i n e  w h e t h e r  r a i s i n g  t h e  d r i n k i n g  a g e  h a s  t h e  s a m e

m a g n i t u d e  o f  e f f e c t  a s  l o w e r i n g  t h e  l e g a l  a g e ;  t h a t  i s ,  w h e t h e r  r a i s i n g

t h e  d r i n k i n g  a g e  r e d u c e d  a l c o h o l - r e l a t e d  c r a s h  i n v o l v e m e n t  a s  m u c h  a s

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

A m a j o r  i n t e r v e n i n g  v a r i a b l e  b e t w e e n  l e g a l  d r i n k i n g  a g e  c h a n g e  . a n d  

c r a s h  i n v o l v e m e n t  s h o w n  i n  F i g u r e  3*1 i s  d r i n k i n g  b e h a v i o r .  O n e  

m e c h a n i s m  b y  w h i c h  t h e  d r i n k i n g  a g e  i s  e x p e c t e d  t o  i n f l u e n c e  a l c o h o l -

r e l a t e d  c r a s h  i n v o l v e m e n t  i s  b y  r e d u c i n g  t h e  t o t a l  q u a n t i t y  o f  a ' c D h o l i c  

b e v e r a g e s  c o n s u m e d  b y  y o u n g  d r i v e r s ,  a n d  a s  a  r e s u l t  r e d u c i n g  a l c o h o l -  

i m p a i r e d  d r i v i n g .  T h e r e f o r e ,  a n o t h e r  g o a l  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  

w a s  a n  a s s e s s m e n t  o f  t h e  e x t e n t  t o  w h i c h  t h e  r a i s e d  d r i n k i n g  a g e

a f f e c t e d  a g g r e g a t e  s a l e s  o f  a l c o h o l i c  b e v e r a g e s . '

— ----------- — —  --------------  —   .............  I .



A.O. METHODS

Th is chap te r desc r ibes the methods se lec ted to measure e f f e c t s  o f 

changes in legal d r i n k i n g  age in Maine and Mich igan . Me thodo log ica l 

issues d iscussed in c lu de : ( 1 ) the quas i -expe r imen ta I des ign used, (2 ) 

o p e r a t i o n a l i z a t i o n  o f the dependent v a r i a b l e s ( i . e . ,  ' t r a f f i c  crash 

invo lvement and a lcoho l consumpt ion) , (3 ) o v e r a l l des ign v a l i d i t y  o f the 

s tudy , and (A) time se r ie s s t a t i s t i c a l  data ana lys is techn iques .

k. 1 Research Des ? an • •

The p re fe r r e d des ign f o r i n f e r r i n g  a causal r e l a t i o n s h i p  i s " the 

t r u e expe r imen ta l des ign in which the sub je c t popu la t i o n is randomly 

assigned to two or more t rea tmen t c o n d i t i o n s . In the presen t s tudy t h i s  

would mean comparing young d r i v e r s randomly assigned to a c o n d i t i o n o f 

lega l a v a i l a b i l i t y  o f beverage a lcoho l (lower d r i n k i n g age)., t o young 

d r i v e r s  randomly assigned to a cond i t i o n o f • ' no legal a v a i l a b i l i t y  of 

beverage a lcoho l (h igher d r i n k in g age ) . Since such random assignment 

was imposs ib le , a quas i -expe r imen ta l design had to be' used (Campbell and 

S tan le y , 19 6 6 ; Cook and Campbel l, 1976 , 1979)- Of the numerous quas i - 

expe r imcn ta l designs in use, the nonequ iva len t m u l t i p l e  t im e - s e r i e s

des ign ru le s ou t the la rg e s t number o f p la u s i b l e  a l t e r n a t i v e
• • • •

exp la na t io n s fo r - a po s tu la ted causal r e l a t i o n s h i p . The des ign invo lves 

a compar ison of a se r ie s o f obse rva t ions over t ime expected to be 

a f f e c t e d by the in t e r v e n t i o n , w i th comparison ser ies not expected to be 

a f f e c t e d . In th i s  resea rch , the po s tu la ted causal r e l a t i o n s h i p  is 

between changing alcoho l a v a i l a b i l i t y  ( i . e . ,  changing the lega l d r i n k i n g 

age) and t r a f f i c  ac c iden ts . The des ign , as implemented in the presen t 

i n v e s t i g a t i o n , can be diagramed in i t s  s im p le s t form as shown' in F igu re 

l» . l , where each 0  ̂ rep resen ts the number of crash invo lvements in a
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p a r t i c u l a r  month, I rep resen ts r a i s i n g  the d r i n k in g - age, n j is the 

number o f month ly obse rva t ions be fo re the dr ink . ing age was ra i s e d , and 

n^. is the number of month ly obse rva t ions a f t e r  the d r i n k i n g  age was 

ra i s e d . The second, .row in the design diagram rep resen ts a comparison 

t ime s e r i e s , not in f luenced by the in t e r v e n t i o n  inc luded i n ’ the - f i r s t  

row. .

A lthough the s imple diagram shown in F igu re A . l d e p i c t s on ly ore 

expe r imen ta l and one comparison se r ie s , m u l t i p l e  measures o f -motor 

v e h i c l e  crash involvement and m u l t i p l e  comparison groups were inc luded
i

i n the des ign . The broadest o f the th ree le v e l s o f comparison inc luded 

in the design was ana ly se s .o f fou r d i f f e r e n t  s ta te s (F igu re A .2 ) , two 

’.hat had ra ised the d r i n k i n g age in the la t e  1970s (Maine and M ich igan ) , 

and two w i t h  no such legal changes (New York w i t h  a c o n s i s te n t d r i n k in g

age a t 18 and Pennsylvan ia w i th a c o n s i s te n t d r i n k i n g age a t 21 ) .

W i th in each s ta t e  comparisons were made between young d r i v e r s  d i r e c t l y  

a f f e c t e d by the- d r i n k i n g age change and t h e i r  proximal peers not the

focus o f the lega l change (F igure A .3 ) • Since in Maine the d r i n k i n g  age

was increased from 1 8 to 2 0 , the crash invo lvement exper ience o f 1 8 - 1 9 “  

y ea r -o ld s was compared to th a t of 2 0 - 2 1 - y e a r - o l d s , the two-year age 

coho r t most s im i l a r -to the foca l 1 8 - 1 9  group, and ye t were le g a l l y  

en f ranch ised d r i n k e r s th roughout the study pe r io d . S im i l a r l y  in 

Mich igan , d r i v e r s  age 18-20, the focus of the d r i n k i n g age increase from 

1 8 to 2 1 , were compared to the th ree -yea r coho r t 2 1 - 2 3 *

In a d d i t i o n  to the core exper imenta l and comparison age groups, 

d r i v e r s  age lu - ’< 7 were examined to assess any poss ib le " t r i c k l e - d o w n " 

e f f e c t  of r a i s i n g  the d r i n k i n g age. F i n a l l y ,  the crash involvement 

exper ience of o lde r d r i v e r s  (22-Ap in Maine and 2 A-A5 in Mich igan) was
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E x p e r i m e n t a l  S t a t e s  C o m p a r i s o n  S t a t e s

R a i s i n g  t h e  D r i n k i n g  A g e  • w i t h  U n c h a n g e d  D r i n k i n g  A g e

M a i n e  M i c h i g a n  N e w  Y o r k  P e n n s y l v a n i a

Figure 4.2 First Level of Research Design Comparisons



Underage Drinkers Focal Age Group Comparison Age Group Comparison Age Group

1G-17 Maine 
16-17 Michigan 
16-17 New York 
16-17 Pennsylvania

18-19 Maine 
18-20 Michigan 
18-20 New York 
18-19 Pennsylvania

20-21 Maine
21-23 Michigan
21-23 New York 
20-21 Pennsylvania

22-45 Maine 
24-45 Michigan 
24-45 New York
22-45 Pennsylvania

Figure 4.3 Second Level of Research Design Comparisons



Figure 4.4 Third Level of Research Design Comparisons



analyzed to provide further comparisons with the crash experience 

young drivers. The .four age groups were analyzed for both the st; 

that changed the drinking age as well as those that did not.

Within each state-age group combination, alcohol-related ci 

involvement was compared with non-alcohol-related crash involve! 

(Figure U.k) . Since the raised drinking age was expected to affect 

frequency of alcohol-related- crashes ana'have no effect on the frequi 

of non-alcohol-related crashes, comparison of ,4-these .two classe: 

accidents indicated whether observed changes in crash' frequencies » 

due to the drinking age changes or. other coincident factors.

In short, the fu l l tr i- levs l hierarchical design involved 

following comparisons; ( 1 ) states that raised the dr-inking age \ 

compared with states with unchanged drinking ages; (2 ) within < 

state, crash involvement experience of young drivers was compared 

that of older drivers; and (3 ) within each state and age gi 

combi nat.ion, the frequency of a 1 cohol-re 1 ated crash, involvement 

compared to 'the frequency of non-a1 coho I-related crash involvemi 

Each dependent variable in the full design matrix was analyzed for 

extended time series of observations, using the statistical mode 

methods described in section I4. I 4.

l\ . 2 Qper a t i onal i zat i on and Data Co 1 1 ect i on

14. 2 . 1  Def i ni t ion of Var i ab I es . The core dependent time-sei 

variables were measures of the monthly frequency of a 1cohol-re 1ated 

non-aIcohol-related motor vehicle crash involvement for the states 

age groups included in the research design. Two indicators of alcol 

related crashes and non-a1 coho 1 -re I a ted crashes were analyzed, 

f i rs t is based on information provided by police officers investiga'



t ra f f ic accidents. Accident .report forms in many states include an 

indication of the officer's judgement concerning whether or not the 

driver had been drinking at the time of the crash. Some states, for 

example Michigan, include a separate dichotomous forced-choice item on 

the statewide standardized accident report requiring the i..vest i^ating 

officer to identify the driver as non-drinking or drinking. The data 

resulting from such an item is a reasonably good indicator of the 

involvement of alcohol in a crash. In contrast, other states, such as

New York, have police officers identify factors contributing to the

crash, selected from a l is t of possible factors, of which alcohol' 

consumption is one of kO possible choices. The resulting data are a 

less adequate indicator of alcohol-related crash involvement because, 

although alcohol use interacts with many other crash causes, an officer 

must select one factor as the primary cause of the crash. For example, 

an officer might select "driver fell asleep" or . "unsafe speed" as 

factors contributing to a crash, rather than "alcohol involvement," when 

in fact heavy drinking may have been the prior cause of falling asleep 

or speeding. •

To provide.a consistent indicator of aIcohol-re 1ated crashes for 

comparison across states, and to control for re l iab i l i ty and validity 

problems in police-reported a 1cohol- involvement in some states, an

indirect indicator of alcohol-related crashes was also analyzed. The 

alternative indicator involved separate analyses of male drivers 

involved in single-vehicle nighttime crashes. Previous research has

shown thaf a majority of single-vehicle nighttime male crashes involve 

drinking drivers (Douglass, 197M . Daytime crashes were used as an

•



indirect indicator of non-alcohol-related crashes for comparison with 

single-vehicle nighttime male crashes.

A.2.2 Crash File Construction. Data collection efforts were aimed 

at the acquisition of complete crash records for all crash-involved 

drivers reported to police authorities in each of the four states

between January 1972 and December 1979* A census of all reported 

crashes was successfully obtained for Maine, Michigan, and Pennsylvania. 

Files for the State of New York were subset prior to acquisition. Two 

subset f i les were obtained; the f i r s t included all crashes occurring 

between January 1975 and December 1979 in which alcohol was reported' (by

the investigating police officer) to have been; a contributing factor;
• •

the second New York subset f i le  contained all single-vehicle crashes 

involving male drivers, also for the 1975” 1979 period. Thus, both 

indicators of a 1cohol-rela ted crashes were available, but no indicators 

of the frequency of non-alcohol-relatcd crashes were analyzed for the 

State of New York.

Variables used from the o i ;ginal crash data fi les acquired from the 

states included: (1) police officer's judgement concerning whether or

not the driver had been drinking; (2 ) type of vehicle (i.e.' automobile, 

pickup truck, motorcycle, heavy truck, etc.); (3 ) age of driver; [h) sex

of driver; (5 ) time of day the crash occurred; (6 ) severity of the crash 

(i.e., seriousness of injuries and property damage resulting from the 

crash); (7) and number of vehicles involved in the crash. The

operational definition of most of these variables, for example age/sex 

of driver and time of crash occurrence, is straightforward and

comparable across states. However, there were some differences in the 

definition of type of vehicle, number of vehicles involved in the crash.



and reported alcohol-involvement. * The definitions .desired for this 

investigation are briefly discussed here, and specific terns- in each

state's datasets are discussed' in sections i*.2.2.1 through b.2.2.k.

The vehicle type variable was simply used to exclude a variety of 

miscellaneous tra f f ic units included in comprehensive crash f i les . The 

goal was to include drivers of. automobiles, pickup trucks, and 

motorcycles, but exclude from the dependent variables drivers of a 

variety of miscellaneous tra f f ic -units such as farm tractors, 

snowmobiles, busses, and heavy trucks.

A single-vehicle crash for the purposes of this study was defined 

as a crash involving one vehicle in transport. Thus, one moving vehicle 

striking an automobile stopped in tra f f ic is not a single-vehicle crash, 

while one vehicle striking a parked vehicle is a single-vehicle crash. 

Moving vehicles striking pedestrians or bicyclists were also not

considered single-vehicle crashes, since pedestrians and bicyclists are 

moving tra f f ic units and frequently cause the crash.

The desired operational definition of police-reported drinking 

behavior was the officer's simple judgement whether or not the driver

had been drinking at the time of the crash, not a much more complex

judgement by the officer concerning the extent to which alcohol

consumption was a primary or contributory cause of the crash.

Furthermore, results of chemical tests for- the presence of alcohol in a 

drivers body were not used as an indicator for the incidence of alcohol- 

related crashes because only a small fraction of a l l ’ drinking drivers

involved in crashes are chemically tested for alcohol.



structures and f i le  formats, and therefore required different processin
* •

protocols. Details for each state follow. •

14. 2 . 2 . 1  Mi chi can. The State of Michigan, Department of Stat 

Police has routinely supplied The University of Michigan Highway Saf-et 

Research Institute (HSRI) with comprehensive c. ash data files sine

13&1*. The data were origina 11 y formatted in a hierarchical structure
. • «

and.were reformatted into rectangular f i les , with one record for eac 

mot'-.’ vehicle occupant, for use on the HSRI Automated Data Access ar. 

Analysis System (A'DAAS) . Because almost three quarters of a mil lie 

drivers are involved in reported motor vehicle crashes in Michigan eac 

year, 20* random samples of all crashes were selected for. each year frc 

1972 through 1977» for use in HSRI's earlier research on Michigan' 

legal drinking age. To reduce.data processing costs, these availabl 

fi les were used for the Michigan baseline time period for the preser 

investigation. For 19 7 8 and 1979, census fi les of all reported crashe

in Michigan were: constructed and used as the basis for the depender

variables used in this study. Because the 1972-1977 fi les contain*

only 20* of all crashes, the resulting crash frequencies for these year 

were multiplied by five to make them comparable to the 1 9 7 8 and 1 9 / 

census data.

All of the Michigan datasets were fil tered to include only driver 

of passenger cars, trucks, and motorcycles. Excluded from analysis wer 

the drivers of busses, farm and construction machinery, and othe 

miscellaneous vehicles.

The Michigan, crash files included nominal missing data rates c 

such variables as police-reported drinking, age of driver, and type c

The datasets acquired from the several states had a variety of dat



vehicle. Missing data rates for the 1 9 7 8 Michigan f i le  are shown irr 

Table (ul. ’ . *

TABLE L.l
Missing Data Rates for State of Michigan: 1978

Variable
Percentage
Missing

0

Police-reported .
Had Been Drinking '• 8.7*

Driver Sex 0.0%
Driver Age 2.3%
Vehicle Type J*. 7%
Time cf Crash 0 . 0%
Month of Crash 0 . 0 %

Driver records with missing data on any of the variables required 

by the research design were excluded from: analysis. As noted earlier, 

the drinking involvement item on the statewide Michigan accident report 

form 'requires the investigating officer to make a decision about 

drinking for every driver of every crash-involved vehicle. As a result, 

the missing data rate is low compared to other states. The exact 

phrasing of the."had been drinking" item on the Michigan accident report 

form is: "Driver had taken alcohol or drugs" or "Driver had not taken

alcohol or drugs". "Unknown" is coded in the data files only when the 

investigating officer leaves this item blank.

L . 2.2.2 Ma i ne. The State of Maine, Department of Transportation 

provided state accident data in . a hierarchical format which was 

reformatted for use on the HSRI system. Unfortunately, the original 

Maine files did not contain the necessary information to. link specific 

driver records w.i th the corresponding record containing information on



the vehicle they were driving at.the time of the crash. As a result, 

miscellaneous vehicles could not be filtered out, and the Maine data 

used in the time-series analyses included all types of vehicles recorded 

in the original f i 1 es.

The condition-of-driver variable was coded using the-following six 

categories: (1) Apparently Normal, (2) Had Been Drinking, (3) Under

Influence-Liquor, (U) Under Inf1uence-Drugs, (5) Asleep, and (6)

Fatigued. Any driver identified and "had been drinking" or "under 

influence-1iquor" was considered a drinking driver for this study.

No unusual missing data problems were identified for the variables 

required for -this research (see Table k. 2).. Those cases missing' 

information or with code values undefined for any cf the required 

variables were excluded from subsequent analyses.

TABLE A.2
Missing Data Rates for State 6f Maine: 1979

Var i able
Percentage
Missing

Condition of Driver 0.0*
Driver Sex O.b*
Driver Age 1.2%
Time of Crash 0.0*
Month'.of Crash 0.0*

A.2.2.3 New York. New York motor vehicle crash involvement data 

were obtained from the New York Division of Alcohol Abuse and 

Alcoholism. Two sets of fi les were obtained for the 1975 through 1979 

period. The f i r s t contained all crash involved drivers for which the 

investigating police officer indicated that alcohol was a contributing



causal factor in the crash. . The second set of fi les included all 

single-vehicle crashes involving male drivers. As a result, time series 

of police-reported a 1cohol-related crashes and single-vehicle nighttime 

male crashes were analyzed, but the frequency of all daytime crashes or 

crashes with no police-reported drinking were not available. The 

frequency of daytime single-vehicle male crashes was used as an 

indicator of non-a1cohol-related crashes. \

The frequency of police-reported alcohol-related crashes was 

relatively low in these New York data. About }>% of all I 9 7 9 .New York 

crash-involved drivers were coded with alcohol as an apparent facto- in 

the accident,•whi1e about 9 . 5 ^ of all 1 9 7 9 Michigan crash-involved 

drivers were coded as "had been drinking." Part of the difference is 

due to the nature of the item used to code alcohol involvement. As 

noted earlier, in Michigan the question put to the officer f i l l in g out

the accident report is simply whether the driver had been drinking at
• /

a l l . -in New York the investigating officer m:!st make the more complex 

judgement that alcohol involvement was a contributory cause of the 

crash. A1cohol- invo1vement is one of UO possible causative factors from 

which the officer must select two which he/she believes are the most 

important causative factors, in the crash. Frequently immediate causes 

such as "excess speed" or "failure to yield" are coded rather than the 

a 1 coho 1 - impaired condition of the driver, which often is the underlying 

cause of immediate driver errors that result in crashes.

Information on the type of vehicle involved in reported crashes was

not included in the data files provided by New York. As a result, all

vehicle types were included in the final time-series variables. 

Inclusion of all vehicle, types in the analyses was not expected to



affect the results since over 92* of all crashed vehicles in New Yorl 

were automobiles, light trucks, or motorcycles (vehicle types which wen 

the focus of this investigation).

An important change in crash reporting procedures in New Yor 

affected interpretation of the data. In September 1978 the minimu 

dollar- amount of property damage -for- mandatory crash reporting wa 

increased from $250 to $400. As a result, the number of recorde 

property damage crashes decreased.• • a • '
•.Missing data rates for the New York crash variables are shown i 

Figure 4.3. Note that the lack of ?jny missing data on the drinkin 

variable was due to the nature of the variable. The choice "None 

(i.e., no apparent causative factors) precludes the need for a -missin 

data code. About $5* of all crash-involved drivers In New York had ti 

apparent causal factor recorded.

TABLE A.3
Missing Data Rates for State of New York: 1979

Variable
Percentage 
Mi ss i ng

Police-reported Alcohol .
as a Causative Factor 0.0*

Driver Sex • 4.5*
Driver Age 4.5*
Time of Crash 0.0*
Month of Crash 0.0*

Finally, since New York City is an unusual crash reportin
f
jurisdiction, the final time-series variables were constructed in tw

sets. The f i r s t set of variables consisted of crashes occurring in th

entire state, as was done for the other three states. The second set c



variables were constructed excluding all crash reports from New York 

City. *

U.2.2.U Pennsvlvan?a. A- census of all reported motor vehicle 

accidents in the state of Pennsylvania from January 1972 through

December 1979 was obtained from the Pennsylvania Department of

Transportation. An important characteristic of. the Pennsylvania data 

was changes in the criteria for reporting a crash which occurred between 

1972 and 1979̂  Prior to June 30* 1977* local police departments were

not required to use a statewide standardized accident report .form, nor 

were they required to submit -the reports to the State Department of'

Transportation. Beginning July 1, 1977» a uniform statewide reporting 

form was adopced and local police departments were required T c  submit 

these reports to the Pennsylvania Department of Transportation. At the 

same time the minimum reporting criteria for drivers involved in an

accident also changed. Before June 30* 1977* drivers involved in any 

crash resulting in damage amounting to $200 or more had to report the 

crash to the local police department. After this date only accidents 

resulting in a vehicle being towed from the scene of the crash required 

reporting. Personal injury accidents always required reporting, both 

before and after these changes.

As a result of these data collection system changes, the frequency

of reported injury crashes increased (a.l 1 injury crashes were now 

reported to the state office on standard forms), and the frequency of 

reported property damage crashes decreased substantially (because 

propertV damage crashes were only reported i f a vehicle was towed from 

the scene). Such effects of reporting system changes were controlled in 

the time-series analyses reported in Chapter 5*



Since the data received from Pennsylvania contained all reported

accidents, the data were subset to include only drivers of passenger 

cars, light trucks (pickups, vans, etc.), .and motorcycles. Due to 

incompatibilities between computer systems approximately 5 crashes per 

year were deleted from analyses. Since this very small data loss was a 

random-occurrence i t was not expected to affect the results. .

As was the case in the other states, rates of missing data for 

Pennsylvania were- quite low; the rates for calendar 1979 are shown in 

T a b l e  A .A .

TABLE U.U
■Missing Data Rates for State of Pennsylvania: 1979

Variable
Percentage
Missing

Alcohol as
Causative Factor 0 . 6%

Driver Sex 1.3%
Driver Age A .6%
Vehicle Type ■ 3 •
Time of Crash 0 . 7%
Month of Crash 0 . 0%

The police-reported drinking variable in Pennsylvania was coded 

much like New York. The investigating officer must identify alcohol as 

a causative factor in the accident, selected from a l is t of 91 possible 

causes. As a result, the percentage of all crashes reported as alcohol- 

involved was very low (2.6% in 1979)* Also, note that.the alcohol item 

in the Pennsylvania data indicated that the officer judged alcohol to be 

a causal factor in the accident; this alcohol item could not be linked 

to a particular driver involved in the accident/ As a result,’ time-



series were constructed of the 'frequency of Pennsylvania drivers 

involved* in alcohol-related accidents, not the frequency of drinking 

drivers involved in crashes, as was done for the other three states in 

the present investigation. • . .

A.2.3 Ceveraoe Sales and Beveraoe Control Law Enforcement., In 

addition to the primary emphasis on tra f f ic crash dependent variables, 

additional analyses were conducted of aggregate alcoholic beverage sales
V

and data on the enforcement of the higher drinking age. Data on. 

aggregate monthly beer, wine, and dist i l led spirits wholesale 

distribution in the State of Maine were obtained from the Maine Bureau 

of Alcoholic Beverages. The figures for monthly wholesale distribution
t  t

of wine, draft beer, and package beer in the State of Michigan were 

obtained from the Michigan Beer and Wine Wholesalers Association. Data 

on wholesale monthly draft and package beer- distribution in the State of 

New Hampshire and the United States as a whole, used for comparison with 

the Maine and Michigan results, were obtained from the U. S., Brewers 

Association. In addition to the analyses of aggregate beverage sales, 

annual frequencies of citations for selling or allow! g minors- to 

consume alcoholic beverages were briefly examined. Annual frequencies 

of such citations brought before the Administrative Court in the State 

of Maine from 1971 through 1979 were provided by the Maine Department of 

Public Safety, Bureau of Liquor Enforcement.- Similar data for the State 

of Michigan for the period from 1970 through 19̂ 0 were provided by the 

Michigan Liquor Control Commission.

A.3 Research Des i on Va1i d i ty

There are numerous potential threats to the validity of conclusions 

reached in any research. These can be categorized in a number of ways.



the most frequent being the dichotomization of internal and external- 

valid ity originally presented by Campbell and Stanley (1966)* However, 

the present discussion is structured after the more comprehensive 

discussion of validity presented in Cook and Campbell's (1979) recent 

volume. Cook and Campbell present four major categories of research 

design, valid ity: (1) statistical conclusion validity, (2) internal

valid i ty , (3). construct validity, and (A) external validity.

A.3.1 Statistical Conclusion Validi ty . Statistical conclusion• . u
valid ity is concerned with the possibility that random error and/or the

inappropriate use of statistical tests may invalidate research

conclusions. Statistical conclusion validity is essential to establish 

that there is in fact a covariation between the operationalizations of 

the concepts under investigation. Since covariation is the most basic’ 

prerequisite for establishing a causal relationship, one must f i r s t 

establish a valid covariation or statistical relationship prior to 

conducting a causai analysis.

There are a variety of threats to statistical conclusion validity. 

First, inadequate power of the statistical tests used may invalidate 

one's conclusion that no covariation is present. This threat to

statist ical conclusion validity was minimized by a number of design 

features in the present i nvest i gat i.on. Since there is a direct 

relationship between sample size and power, a large number of

observations over an extended period of time surrounding the 

intervention point were used in estimating the statistical 

relationships. Power was also increased by refraining from the use of 

very low levels of . Type I error probabi1»ty as..the' criterion for a



stat is t ica l ly significant relationship, since power »s directly related 

to the level of Type I error probability chosen.

Statistical conclusion validity was strengthened by the use of the 

most sensitive statistical methods available that could be appropriately 

applied to the data. For.this reason, the present study was designed to 

meet the requirements of the recently developed Box-Jenkins transfer 

function methods (Box and Tiao, 1975; Box and Jenkins, 1976).

Finally, statistical conclusion validity can often be substantially 

increased by explicit ly taking into account in the data analyses as many 

systematic components of the total., var iance in the dependent measures as 

possible, and thus reducing the error variance. As is discussed in 

Section on the data analysis methods, extensive effort was expended 

to identify systematic components of the total variance in each 

dependent time: series prior to an assessment of the statist ical

significance or magnitude of drinking age effects.

A second threat to statistical conclusion validity is the violation 

of the assumptions of the procedures used. This threat to valid i ty is 

minimized by explicit ly noting the assumptions accompanying the 

statistical procedures, the robustness of the procedures to a v i ' '1ation 

of those assumptions, and an assessment of the extent' to whit , the 

assumptions are violated. Further discussion of the assumptions 

underlying the procedures used in this investigation, and an analysis of 

the extent to which the assumptions were'met, can be found in Section 

k . l* .
$

A th i r d  th rea t  to s t a t i s t i c a l  conc lus ion v a l i d i t y  is the ana l y s i s  
o f  mu l t i p l e  t e s t s .  Examining mu l t i p l e  tes t s  increases the p r o b a b i l i t y  
o f  making a Type I e r r o r ;  that  i s ,  it- increases the p r o b a b i l i t y  o f



.falsely c o n c l u d i n g  that c o v a r i a t i o n  e x i s t s . 10 T h i s  t h r e a t  to v a l i d i t y  

c a n  be  a v o i d e d  either by e x p l i c i t l y  m a k i n g  a d j u s t m e n t s  in t he  cr itical 

s i g n i f i c a n c e  levels to a cc ou nt  for the n u m b e r  of- tests c o n d u c t e d  (for 

e x a m pl e , u s i n g  Bonferrcni m u l t i p l e  t -t es ts ; Dunn and Clark, 197*0. or by

c o n c l u d i n g  that true c o v a r i a t i o n  e x i s t s  onl y  o n  the bas is  of a p a t t e r n• # •

of r es u l t s  r a th e r than on the b a s i s  of o n e  or tw o " s i g n i f i c a n t "  f in d i n g s  

a mo n g a large number of tests c o n d u c t e d .  In the p re s en t  i n ve s t i g a t i o n ,  

c o n c l u s i o n s  w e r e  m a d e  on the ba s is  of the p a t t e r n  of r e s u l t s  o ve r  a 

n umb er  of tests, rather th an  o n e  or two i so lated s t a t i s t i c a l l y  

s i g n i f i c a n t  results. Fur th er mo re , the s i g n i f i c a n c e - c r i t e r i o n  c h c s e n  for 

this s tu dy  w as  the m o r e  c o n s e r v a t i v e  .01 p r o b a b i l i t y  level, r ath er  t ha n  

.05. ' . . . .  • •

A low level of r el i a b i l i t y  in the m e a s u r e s  c o n s t i t u t e s  a f o u r t h  

t hr ea t to s tati st ic al  c o n c l u s i o n  v a l i d i t y .  The r esul t of low levels of 

r e l i a b i l i t y  is an inflation of s t a n d a r d  e rrors and a c o n s e q u e n t  

r e d u c t i o n  in the a bi li ty  to d e t e c t  c o v a r i a t i o n s  that m a y  exist.' In. 

o th e r w or d s,  low r e l i a bi l it y  r e duc es  the power of the s ta t i s t i c a l  

p r o c e d u r e s .  T he m a i n  control over this threat in the p r e s e n t  s tu d y wa s 

the use of a g g r e g a t e  o u t c o m e  m e a s u r e s ,  r ath er  t ha n  m e a s u r e s  b a s e d  on 

p a r t i c u l a r  d ri vers, accidents, or d at a c o l l e c t i o n  s u b - s y s t e m s  (such as a 

s i n g l e  c o m m u n i t y  rr  county). T h e  impact of r a n d o m  i r r e g u l a r i t i e s  o ve r  

time in the data c o l l ec t io n s ys te ms  of p a r t i c u l a r  local j u r i s d i c t i o n s  

w as d e c r e a s e d  w h e n  the data w e r e  a g g r e g a t e d  at the st at e level. T h e  

r esult of s t a t e w i d e  a g g r e g a t i o n  w as  a r e d u c t i o n  in the e f f e c t  of 

n u m e r o u s  r a n d o m  m e a s u r e m e n t  e r ro r s o c c u r r i n g  at the local level;

,0For example, if one sets the c ri tical s i g n i f i c a n c e  level at .05, 

one w o u l d  e x pe c t to find five " s i g n i f i c a n t "  r e s ul ts  in any 100 t e s t s  

c on duc te d,  s i mp ly  as a result of chance.



consequently, systematic patterns in the series were more easily 

discernable in the aggregated data.' . *.

A fifth threat to s ta t is ti c al  conc lu s ion v a l i d i t y  i de n t i f i e d  by 

Cook and Campbell ( 1 9 7 9 : ^ )  is " r a n d o m  i rrel e va nc  ies in the e xp e r i m e n t a l  

s e t t i n g , "  that, is, the r a nd om  e r r o r  in the o b s e r v a t i o n s  due to all of

the ot he r influences upon the fr eq u en c y of a c c id e nt s that are not

e x p l i c i t l y  b r o u g h t  into the a n a l y s e s . 11 It s h ou ld  be noted tha t a large 

n um be r of o t he r - c a u s e s  of c r a . H  frequency, a l t h o u g h  not e x p l i c i t l y  

identified, w e r e  c on t r o l l e d  in the a n a ly se s  by. s p e c i f i c a t i o n  of 

s y s t e m a t i c  trend, seasonal, a nd  o the r a u t o c o r r e l a t i o n  c om p o n e n t s  in the 

d e p e n d e n t  v a r i ab l es . , u d d i t i o n  to the c o m p o ne nt s  of t h e . s e r i e s  tha t 

r ef l e c t  causal influences, p a r t  of the r and om  c o m p o n e n t  in e a c h  'series 

is due to other o m it te d causal influences. T h e  d i ff e re nt i al  o p e r a t i o n  

of these other factors a cross j u r i s d i c t i o n s  is suppressed' by u s i n g  

a g g r e g a t e  data a cross a la r ge  numbe r of j u r i s d i c t i o n s .  As in any 

research, there a lw ays  remains, however, a r a nd o m c o m p o n e n t  due • to 

o mi t t e d  causes of the p h e n o m e n o n  under study.' Th is  r an d om  e rr o r o ve r  

time, al o ng  w i t h  other r an d om  e r r o r  d ue  to m e a s u r e m e n t  error, p r o v i d e s

the ba si s for an a s s e s s m e n t  of the stati st ic al  s i g n i f i c a n c e  of the

e f fe c ts  of the legal i n t e r v e n t i o n s . 11.

11Major e xo ge n ou s  fa ct or s w i t h  k no wn  e ff e ct s  on re po rt ed  f r e q u e n c y  

of crashes' include the fuel s h o r t a g e  and national m a x i m u m  legal sp ee d  

limit r e d u ct io n of early 1 9 7 ^» and c hanges in c r i te r ia  for r e p o r t i n g  

cr as he s.  Known effects of such f actors w e r e  e x p l i c i t l y  c o n t r o l l e d  in 

the t im e- se ri es m od e ls  befor e a s s e s s i n g  the d r i n k i n g  age impact.

. laT h e  model of s tat is t ic al  i nference use d in this r e s e a r c h  w a s  an 

e c o n o m e t r i c  or ti me -s e ri e s m od el , w h e r e  statistical s i g n i f i c a n c e  of an 

i n t e r ve n ti on  p a ra me te r is a s s e s s e d  by c o m pa r in g  its size w i t h  the s i z e  

of the total r and om  c o m po n en t in the d e p e n d e n t  v a r i ab l e.  T h e  p u r p o s e  of 

s ta ti st ic al inference was to s e p a r a t e  the s y s t em a ti c  effects f r o m  the 

r a nd o m component, not g e n e r a l i z a t i o n s  to a s p e c i f i e d  p o p u l at i on . For 

a dd iti on al  d i s c u s s i o n  of this issue, see Berk and B rew er  (1978).



1*. 3.2 I nternal Val idi ty . After a high degree of statistical 

conclusion validity has'been achieved, that is, after the existence of 

covariation between operationalizations of the concepts of interest has 

been established, the question as to whether the covariation is 

plausibly indicative of a truly causal relationship has to be addressed. 

Establishing the causal nature of 'observed covariations between 

operationalizations is the domain o f . internal'validity. There are a 

large number of potential threats to the internal va l id i ty , of an
• • • • . • • a

investigation and each threat should be explicit ly considered and ruled 

out as a plausible explanation of the observed covariation. Through the 

successive ruling out ot potential alternative explanations for observed 

covariations, one's confidence in inferring a causal relations ^ on the 

basis of the observed covariation is strengthened. Although from an 

epistemological point of view one can never actually prove the existence 

of a causal relationship, demonstrating the implausibi1ity of potential 

alternative explanations, for all practical purposes, functions to 

establish the causal-, hypothesis as true until i t can be disproved by new 

evidence. For these reasons, as many potential alternativ; ' explanations 

of observed relationships between the measure of beverage alcohol 

availabil i ty (i.e., legal drinking age) and measures of motor vehicle 

accidents as possible were analyzed before dismissing them as 

implausible explanations of observed covariations.i

One potential alternative explanation of an observed relationship
••

between legal drinking age changes and measures of accidents is-that the 

proposed causal relationship is reversed, that is, changes in accident 

frequency bring about changes in the legal drinking, age rather than 

vice-versa. This threat to internal validity was ruled out in the



p r e s e n t  d e s i g n  by. the t i m e - o r d e r e d  n a t u r e  of the m e a s u r em e nt s.  A c a u s e

* • • *
m u s t  p r e c e d e  in time its effects, an d s in c e the m ea s u r e s  of the. changes- 

in legal d r i n k i n g  age pre ce de the m e a s u r e s  of accidents, the a r g u m e n t  

that the causal r e l a t i o n s h i p  is r e v e r s e d  w a s  d is c ar de d.

A s e c o n d  major, threat to internal .validity is h is tory, a
 ̂ • •

c o n t e m p o r a n e o u s  event that m ay  be the true c a u s e  of the o b s e r v e d  e ffect. 

For ex ample, o n e  m i g h t  ar gu e t hat any d o w n w a r d  shifts in. a c c i d e n t s  a m o n g  

y o u t h  a ft er  the increase in legal d r i n k i n g  a g e  w e r e  d u e  to the m o d e r a t e  

g a s o l i n e - s h o r t a g e  (and increased g a s o l i n e  prices) of the late 1970s, and 

the r e s u l t a n t  d e c r e a s e  in m il es  driven. T h e  p I a u s i b i 1 ity of such 

e x p l a n a t i o n s  of o b s er v ed  shifts in the d e p e n d e n t  series was r e du c ed  by
r

s p e c i f i c  f e a t u r e s  of the r es e a r c h  des ign . T h e  us e of q u a s i - c o n t r o l

groups, c o n s i s t i n g  of the a ff e c t e d  a ge g r ou p' s  older peers not affected,.
%

by the d r i n k i n g  age change, and c o m p a r i s o n  s ta tes  that have not a l t e r e d  

their d r i n k i n g  age, pe rm i tt ed  an a s s e s s m e n t  of the v a l i d i t y  of., 

a l t e r n a t i v e  e xp la na t io ns ,  of w h i c h  the g a s o l i n e  s h o r t a g e  is one e x a m p l e .  

Suc h c o n t e m p o r a n e o u s  historical events w o u l d  m o s t  likely a f f e c t  all a ge  

g ro u ps  in all four states, not j u s t  18-19 or 18 - 2 0 - y e a r - o l d s  in M a i n e  

and Mi ch i ga n , and the effects of such f a c to rs  w o u l d  be o b s e r v e d  in t hei
c o m p a r i s o n  d e p e n d e n t  v ar i ab le s.

A th ir d threat to internal v a l i d i t y  is m at ur at io n,  g ra du al  

d e v e l o p m e n t a l  ch an ge s -in the d e p e n d e n t  v a r i a b l e s  ci mply due to t he  

p a s sa g e of time.- The t im e- ser ie s d e s i g n  used in the pre se nt r e s e a r c h  

rules out this threat by including a series of o bs er va t io n s prior to t he  

interv ent io n,  p e r m i tt in g a d e t e r m i n a t i o n  of w h eth er the. p o s t -  

in t er ve n ti o n o b s e r v a t i o n s  we re  s i mp ly  the c o nt i nu at io n  of a p r e ­

int e r v e n t i o n  m at u ra t io na l trend. It s ho u ld  be noted that a g r ad ua l



trend in the dependent series can be attributed to maturational effects 

or to the effects of some om.tted variables such as economic or- 

.population growth or decline; in any case, observed trends in the 

dependent variable series were explicit ly taken into account in the data

analyses. . ’ .

A fourth potential threat to internal validity is instrumentation,

a change in the measuring instrument occurring coincident with the

i nt e rv en ti on.  . T h a t  is, the p r o ce s s by w h i c h  a c c i d e n t  f r e q u e n c i e s  are

m e a s u r e d  m a y  hav e c h an g ed  at the same time point as legal chan ge s in

d ri n k i n g  age, and m a y  account for a ny o b s e r v e d  s hi f ts  in *the series at

the point of the legal, changes." T h i s  a r g u m e n t  - is not a p l a u s i b l e

a l t e r n a t i v e  e x p l a n a t i o n  of the p r o p o s e d  causal r e l a t i o n s h i p  b e c a u s e

m u l t i p l e  c o m p a r i s o n  groups were in cl u de d  that w o u l d  a ls o  have

e xp e r i e n c e d  b as i c c h a n g e s  in m e a s u r e m e n t  process. Such c h an ge s in

•
m e a s u r e m e n t  p r oc es s c a n n o t  be u sed to e x p l a i n  d if f er en t ia l  s hifts in

fr eq u en c y of a c c i d e n t s  for the 1 8- 19 or 1 8 - 2 0  age g roups as c o m pa r ed  to

a ge groups p r e s u m a b l y  una ffe ct ed  by legal d r i n k i n g  age changes. T h e  

t im e -s e ri es  n a t u r e  of. the d e si g n a l s o  redu ce s the p l a u s i b i l i t y  of 

a t t r i b ut i ng  o b s e r v e d  cha nge s in cr a sh  i n v o l v e m e n t  at the time the 

dr in k in g  a g e  was r ais ed  to i ns t ru m e n t a t i o n  ch an ge s.  W i t h  a large numbe r 

of o b s e r v a t i o n s  over an e x t e n d e d  p e r i o d  of time prior to the 

intervention, u s ub st an ti al  i n st r u m e n t a t i o n  c h a n g e  e x a c t l y  at the poi nt  

of the i n t e r v e n t i o n  is less plausible.

R e g r e s s i o n  to the mea n is a no t h e r  o f t e n  m e n t i o n e d  t hreat to 

internal v a l i di ty .  R e g r e ss i on  to the m e a n  is a p a r t ic u la r  p r o b l e m  if an 

i nt er ve nt io n is imple me nt ed  exactly at a p o i n t  at w h i c h  the d e p e n d e n t  

series is at a v e r y  high or a ver y low point, since the s u b s e q u e n t



obse r va t ions  w i l l  tenu t o  be c l o se r  to the mean of- the se r i e s  s imply by 
chance, r e ga rd l e s s  o f  any i n t e r ven t i on  e f f e c t .  For example, i f  the 
dr. inking age was ra i sed  at  p r e c i s e l y  t ha t  po in t  in time when a l c o h o l -  
r e l a t e d  t r a f f i c  accidents among youth were at t h e i r  h ighest  l e ve l  in 
year s ,  one would expect the l eve l  o f  accidents  to f a l l  somewhat ' a f t e r  
that  unu sua l l y  high po in t .  Such a r eg r e s s i on  e f f e c t  could be mistaken
as the e f f e c t  o f  the d r ink ing age change. Such an argument is not a

• * '*
t h r ea t  t o  the i n t e rna l  v a l i d i t y  o f  the present design f o r  s eve ra l  
reasons .  F i r s t ,  a long se r i e s  of obse rva t i ons  was a v a i l a b l e  p r i o r  t o

9
the i n t e r v en t i o n s ,  f a c i l i t a t i n g  dete rminat i on o f  the ex ce p t i o n a l i t y  o f  
the obse r va t i ons  immediately p r i o r  to the i n t e r v en t i o n s .  Second, and 
perhaps more important ,  the data an a l y s i s  techniques used to  assess 
s h i f t s  in the se r i e s  were based on a l l  o f  the obse rva t i ons  in the 
s e r i e s ,  r a th e r  than r e l y i ng  on ly  on obse rva t i ons  immediately p r i o r  t o 
and immediately a f t e -  the i n t e r v en t i o n .  Furthermore,  the a n a l y s i s  
methods take in to  account s e asona l i t y  and au t o c o r r e l a t i o n  r e g u l a r i t i e s  
in the s e r i e s ,  ensur ing that  the i n t e r ven t i on  e f f e c t  i d e n t i f i e d  was 
independent o f  e f f e c t s  due simply to the p a r t i c u l a r  t ime po ints  a t  which 
the i n t e r v en t i o ns  were implemented.

The s i x t h  ancj- seventh po t ent i a l  t h r ea t s  to i n t e rna l  v a l i d i t y  are
s e l e c t i o n  and m o r t a l i t y .  That i s ,  p a r t i c u l a r  c h a r a c t e r i s t i c s  o f  the
sub jec ts  s e l e c t ed  f o r  study,  and p a r t i c u l a r  c h a r a c t e r i s t i c s  o f  those
sub jec t s who drop out o f  the study,  may i n va l i d a t e  the r e s u l t s .  One 
type o f  s e l e c t i o n  th r ea t  occurs when d i f f e r e n c e s  in the kinds o f  
sub j ec ts  in the exper imental  and con t r o l  groups account f o r  d i f f e r e n ce s  
in the post - i n t c r ven t i on  measures between the two groups,  r a the r  than an 
impact u f the i n t e r ven t i on .  Thi. . a l t e r n a t i v e  exp lana t i on was not a



threat in the present design because the criterion for establishing an 

intervention effect was not simply differences in the post-intervent ion 

servations between experimental and comparison groups, but rather 

-.rences in the shifts found within the experimental ai.d the control 

ient series. However, when intervention effects are assessed by 

examining shifts within each of. the series, selection and mortality may 

threaten internal validity i f the composition of the.experimental group 

changes substantially at the point at which the intervention wasV
implemented, thus providing a plausible alternative explanation of 

observed shifts in the series. The composition of the experimental group 

does change over time with the addition of new drivers who attain the 

age of 18 and dropping out of Individuals who attain the age of* 20 or 

21. This change in composition of the group, however, occurs gradually, 

with only a small proportion of the total experimental population 

changing from month to month. Furthermore, these changes in composition 

of the experimental groups are primarily due to a stable aging process 

that cannot be . influenced by the intervention or extraneous factors. 

Thus, i t was highly implausible that changes in the ‘ composition of 

experimental groups accounted for observed shifts in the dependent 

variables. ’

There are three threats to internal validity which involve 

interaction with selection of particular threats already discussed. 

First, sclection-maturation refers to a differential maturational trend 

across the experimental and control groups. This was not a threat to 

internal valid i ty for the same reasons that the main effect of 

maturation was not a threat, namely, the long.series of observations 

available prior to the interventions,, and the data analysis methods



used, which explicit ly take into account any maturational trends in each 

group's series of observations.

The second interaction threat to internal validity is the 

interaction of selection tnd history. I t is possible that each 

experimental group experienced a different "local" history, and this 

differentially experienced contemporaneous event is actually the cause 

of shifts observed iri the series concomitant with drinking age 

interventions. For example, two contemporaneous events, the moderate 

gasoline shortage and price increases of the late 1 9 7 0 s, and the ban on 

non-returnable beverage containers in Michigan and Maine (increasing the 

cost of alcoholic beverages), may have had a differential impact on the 

various age groups. One could conceivably argue that both of these 

contemporaneous events had an influence upon youth but not adults. 

Since youth may have less discretionary disposable inc )me available, and 

since these contemporaneous events. increased the cost of both driving 

and drinking, ‘the ban on non-returnable beverage containers and the 1 9 7 3  

fuel shortage/price increases may explain why there were reduced 

alcohol-related accidents or youth and no such shifts for older age 

cohorts during 1 9 7 9 * If i t is true that the increased. cost of fuel and 

alcoholic beverages influenced the drinking and driving patterns of 

youth more than the drinking and driving patterns of older cohorts, the 

major fuel shortage and pr.ice increases of early 1 9 7 1* should also ...ive 

had a greater impact on young drivers. However, the time-series 

analysis results presented in Appendix B reveal that the 197̂  fuel 

shortage/price increases did not affect young drivers more than older 

drivers. This finding reduces the plausibility of the'argument; th i t the



increased fuel prices in the late 1 3 7 0 s. account for the 1-ar'ger 

reductions in accidents observed for young drivers than older drivers.

The final interaction with selection that is a potential threat to

internal valid i ty is selection-instrumentation. This threat could 
« *

obtain I f alterations in the procedures for reporting alcoholrrelated
• * •

accidents occurred only for accidents involving youth. The 

instrumentation change could then account for shifts in accident

frequencies specific to this age group. This threat -to internal

va l id i ty is the argument most frequently used by those who favor lower 

drinking ages, to discredit observed covariations between drinking age 

changes and the frequency of collisions among young drivers. The 

argument is tlu c with a lowered legal age police officers are more 

vigilant in'reporting the presence of alcohol in crashes involving young 

drivers, and conversely, officers report, fewer crash-involved young 

drivers as "had been drinking" when a high drinking age is in effect.

Although the extent of any such police: reporting bias has not been

documented, the selection-instrumentation challenge to internal validity 

was controlled through the use of a second, indirect indicator of 

a 1 cohol-rel ated crashes as discussed in Sectior it.2 (i.e., single­

vehicle nighttime male crashes). It is highly unlikely that reporting 

of the driver's sex, .the time of the crash, or the number of vehicles 

involved, would change at the time of the. drinking age modifications, 

either for young drivers or for older cohorts.

Cook and Campbell (1979). also point out the potential threat to

internal valid ity of the "diffusion or imitation of treatments," where

there is contamination of comparison groups as a result of their

experiencing a portion of the intervention. Diffusion of the



group, since a major change in the level of availabili ty of alcoholic

.beverages for the 18-19 or 18-20 age group indirectly changes the level

of alcohol availabil ity for the 16-17 age group. As a result, the

interventions may iiave an impact on the l 6 - 1 7 ~year-old cohort as well as

the focal 18-19 or 18-20 age groups. Diffusion of the intervention to

16-17-year-olds was no threat to the present investigation since other

comparison age groups, whose levels of alcohol availabil ity were not

affected by the interventions, were included in the design. Effects of

drinking age changes on the 16-17 age group were direct1y assessed along

with the impact upon 1 8 r 1 9 or 18-20-year-o1ds .
• • •

In summary, the goal in designing this research was to obtain valid?

conclusions as to whether reductions in availabil ity of beverage 

alcohol, as represented by raising the drinking age, cause substantial 

reductions in the frequency of a 1cohol-re 1ated accidents. The f i r s t 

step was to establish that there was a true covariation between changes 

in availabil ity and changes in accident frequency, achieved by assuring 

the statistical conclusion validity of observed shifts in the accident 

time series. The second step was to rule out extraneous hypotheses, 

those other than the causal hypotheses under investigation, that could 

plausibly explain the covariations observed. The result was high

internal validity and a high level of confidence that the covariation

observed represents a causal relationship between the particular

operationalizations of alcohol availabil ity and a 1 coho!-related 

accidents. The next validity issue was whether the causal relationship 

established between the particular measures was, in fact, indicative or 

a causal relationship between the broader constructs 'of interest.

interventions was possible in the present design for the 1 6 - 1 7  age



namely, alcohol availabil ity and alcohol-related tra f f ic accidents. The 

relationship between the operationalizations or measures used and the

theoretical constructs of' interest is in the domain of construct

validity.

14. 3 . 3  Construct Val id? ty-. Construct validity answers the* ■ •
• • • • ♦ 

question, given the established causal relationship between the

operationalizations used (i.e., high internal valid i ty), do .the

operationalizations adequately reflect the concepts' of interest? The

f i r s t threat to construct validity is inadequate explication of

constructs prior to their operationalizs£ion. Clear specification of

the concepts of interest is an important aid for obtaining measures that

are appropriate to the concepts under study.

A second threat to construct validity is labeled "mono-operation

bias" by Cook and Campbell (19791&5)- Mono-operation bias refers to the

use of only a single operationalized measure of each concept. The use

of single indicators prevents an assessment of convergent .validity, that

is, the extent to which different measures of the same concept produce

the same result. Mono-operation bias was reduced in the present

research-through the use of multiple indicators of each concept. As

discussed in Section b.2, the tra ff ic crash dependent variable measures

include frequency of police-reported "had not been drinking" crash-

involved drivers, frequency of pol i co-repor ted accident-involved drivers 
1

where the driver "had been drinking," and an indirect measure of

alcohol-related accidents based on previous research (i.e., single- 

ve*hicle nighttime male crashes). Furthermore, two categories of crash

involvement were examined, frequency of property ..damage crash 

involvement, and frequency of injury or fatal crash involvement. Use of



*-
• ■

such mu l t i p l e  i nd i ca t o r s  of' t r a f f i c  acc idents  and a l c o h o l - r e l a t e d  
t r a f f i c  accidents permit ted an assessment o f  convergent v a l i d i t y .  The.
measure of  changes in a l coho l  avai 1 abi 1 i ty was based on the e f f ec t i ve ,
date o f  the l ega l  changes, and was accepted as a v a l i d  measure on the
bas i s  o f  f ace v a l i d i t y .

A th r e a t  to cons t ruc t  v a l i d i t y  c l o s e l y  r e l a t e d  to mono-operat ion 
. b i a s  is "mono-method b ias "  (Cook and Campbel l ,  1 979 : 6 6 ) .  I t  r e f e r s  to 
the reduct i on in cons t ruc t  v a l i d i t y  that  occurs i f  a l l  the measures o f  a 
concept are based on the same data c o l l e c t i o n  technique.  The most 
d i f f i c u l t  concept to measure in the present  i nve s t i ga t i on ,  a l c o h o l -  
r e l a t e d  acc idents ,  was measured using two methods . - The "had been 
d r i nk ing "  measure is based on judgements o f  i nves t i ga t i ng  p o l i c e
o f f i c e r s ,  wh i l e  the s i n g l e - v e h i c l e  night t ime male i nd i ca t o r  was 
emp i r i c a l l y  const ructed on the bas i s  o f  demographic c h a r a c t e r i s t i c s  of 
the d r i v e r  and ci rcumstances surrounding the c o l l i s i o n .

There a r e  t h r e e •th r ea t s  to cons t ruct  v a l i d i t y  t ha t  a r e p o t e n t i a l
r e ac t i v e  e f f e c t s  o f  the exper imental  s i t u a t i o n .  The f i r s t  t h r ea t  occurs/

V.i i f  sub jects  wi th in  the va r i ous  exper imental  condi t i ons  guess what ther !•
, • r e s ea r ch e r ' s  hypothesis is and act  in such a manner to conf i rni ' (or

‘ _ con t r ad i c t )  that  hypothes i s .  The second th r ea t  is-' " e va l ua t i on
apprehension" (Cook and Campbel l ,  1979:67)  on the. p a r t  o f  the 
exper imental  sub jec ts ,  where', as a r e s u l t  o f  the sub j ec t s '  awareness of 
being eva l ua ted ,  behave in a s o c i a l l y  d e s i r a b l e  manner. The t h i r d  
r e ac t i v e  e f f e c t  that may th rea ten cons t ruct  v a l i d i t y  is the expectat ion

Fo f  the exper imenter . .  I f  the exper imenter ' s  expectat i ons  are 
communicated to the sub jec ts  under i nve s t i ga t i on  or those who c o l l e c t  
data ,  d i s t o r t i o n s  in the sub j ec t s '  behavior or the data co l l e c t e d  may

**l
ft**• »r



result. The experiment examined 'here was a natural part of the social 

environment, not imposed on the social system by outside researchers, 

and thus was unlikely to create reactive effects. However, a form o f - 

the third threat, experimenter's expectations, could threaten construct 

valid ity i f expectations of police officers, who are responsible for 

collection of data <?n tra f f ic accidents, influence reported frequencies 

of "had been drinking" crashes. This threat is minimized by use of 

measures over which the police had l i t t l e  control and were thus unlikely 

to be distorted by such subjective factors (i.e., single-vehicle 

nighttime male crashes).

Another threat to construct validity is somewhat obscurely labeled 

"confounding constructs and levels of constructs" by Cook and Campbell 

( 1 9 7 9 ' C / y . This source of invalidity occurs when there is 

implementation of only a small number of all possible levels of the 

intervention variable, and/or measurement of only a subset of all 

possible levels of the outcome variable. Invalid conclusions may result 

i f the effect (or lack of effect) observed is due to the fact that only 

particular levels of the intervention are administered, or only a 

portion of the potential range of the outcome variables is measured. In 

the present design, the full range of possible values for the outcome 

variables was examined and the independent variable was a dichotomy 

(beverage alcohol legally available to an age group versus beverage 

alcohol not legally available to that age group). One could argue that 

the concept of alcohol availabili ty is continuous and the present design 

only examines two of many possible levels of alcohol availabil ity. J.f 

one accepts’ this very reasonable argument, i t must be noted.that the two 

levels of availabili ty examined are at widely divergent, points of the



availabil i ty continuum. Although a detailed examination of the pattern 

of impact of marginal changes ir availabil ity of beverage alcohol was 

not- possible, conclusions concerning the impact of a major change in 

availabil i ty upon motor vehicle accidents, the purpose of the present

investigation,-could be validly reached.

U.Jf.U External Val idi ty . Externa! validity answers the question, 

given that one can confidently, conclude that there is a causal* . V
relationship between the focal constructs, to what extent is this, causal

relationship generalizable across persons, settings, and times? The 

f i r s t major threat to external validity is the interaction of selection 

ar.d treatment. That is,'the plausibly causal relationship that has been 

established may only apply to the particular atypical population 

analyzed. The selection of a target population of all accident involved 

youth in four states, analyzing a census of all reported crashes, 

reduced this constraint on generalizabi1ity.

There are two major limitations on the populations to which 

findings can safely be generalized. First, since the analyses were

limited to the aggregate of all reported crash involved youth in the 

four states, no generalizations -can be made to particular youth 

subpopulations. -For-example, without specific analyses of particular 

subgroups based on socio-demographic or socia I-psychologica1 variables, 

one cannot determine the deferential impact of changes in legal 

availabil ity of beverage alcohol upon particular types of youth. 

Although the overall impact was determined, this overall impact may be 

the result of differing impacts on particular subgroups of the total 

yojth population. Second, because the analyses were based solely on ,he 

population in Maine, Michigan, New Yok, and Pennsylvania, the



generalizability of the results is, s tr ic t ly speaking, limited to thes 

states. I t must be recognized that generalizing to other states i 

based on one's judgement as to the similarity between those states ar 

the states, examined here, rather thar best d on explicit features of th 

research design. Since the jurisdictions studied include; larc 

■heterogeneous states, generalization .to numerous, similar states ar 

provinces can reasonably be made.13

The interaction of setting and treatment is a second basic thre« 

to - external validity. ‘ This limitation on generalizabi1ity occurs wht 

the intervention effects observed are due to. implementation of tl 

interventions in a particular socio-cultural setting. Since the presei 

investigation assessed the effects of changing 1 egal.-dr i nk i ng age 

only one socio-cultural setting, one cannot necessarily generalize tl 

results to widely different' states- or countries. However, t! 

experimental setting was not substantially atypical of a numbe:r ■ 

industrialized states, and some generalization can plausibly be made, 

i t is done with caution, recognizing that one is generalizing 

inference, not on the basis of explicit features of the research desig

A third major threat to external validity is the interaction
• •

history and treatment. If ' intervention effects occur' only under t 

particular historical circumstances present when the interventions we

i
130ne' important difference between states, potentially limit i 

generalizabi1ity, is the degree .to which the state is isolated fr 
contiguous states with different drinking ages. For example, a rais 
drinking age is likely to have less impact in a state with a long bord 
with a state that retains a lower drinking age because young drinke 
may drive to the neighboring state to obtain alcohol. Such a situati 
is an example of the operationalized measure, a legal change in drinki 
ago, not reflecting a major change in the construct of., i nterest, alcoh 
availabil ity. Since only a marginal change in alcohol availabili 
occurs after a legal drinking age change in such circumstances, 1« 
effect on a 1cohol-re 1ated collisions might be expected.



imp', '.merited, the general izabi li ty of the fin di n gs  is limited. C o m p a r i n g  

the results of this i n v e s t i g a t i o n  of the r ais ed  d r i n k i n g  a g e  with, 

e a r li e r studies of the lowered d r i n ki ng  a g e  s u b s t a n t i a l l y  r e d uc e d this 

threat to external v al id it y.  S i n c e  the d if fer e nt ia l  impact of lowered 

d r i n k i n g  age in the. early 1 9 7 0 s and r ais ed  d r i n k i n g  a g e  in the late 

1 9 7 0 s w a s  examined, the p l a u s i b i l i t y  of the ‘ar g u m e n t  that  p a r t i c u l a r  

hi st orical c i r c u m s t a n c e s  i nt e ra ct e d w i t h  the d r i n k i n g  age i n t e r ve n ti o n 

in both cases, b r i n g i n g  r.bout b ot h  o bs er v ed  shifts, wa s g r e a t l y  reduced. 

H o w e v e r t h e  d r i n k i n g  age c h a n g e s  w e r e  i mpl em e nt ed  in- a p ar t i c u l a r  

historical period, and the e x t e n t  to w h i c h  s imilar r e s u l t s  w o u l d  occur 

d ur i n g  d if f er e nt  time periods is unknown. For e xa mp le ,  the V i e t n a m  war, 

the m i l i t a r y  draft, and a s s o c i a t e d  youth p r ot es t a c t i v i t i e s  of the late 

1 9 6 0 s and early 1 9 7 0 s may h a v e  f ac i l i t a t e d  the m o v e  to a lower age- of 

m a j o r i t y  (including d r i n k i n g  age). T he  m o v e m e n t  t o . ra i se  the dr in ki n g 

a g e  m ay be a ff e c t e d  by  the f r e q u e n t l y  d i s c u s s e d  c o n s e r v a t i v e  drift of 

the United S ta te s in the late 1970s and ea rl y 1980s. One. c an on ly  

s pe c u l a t e  as to the effe ct  of larger s o c i o - h i s t o r i c a 1 d e v e l o p m e n t s  on 

the i nteraction b e t w e e n  d r i n k i n g  age public p oli cy  and m o t o r  v e h i c l e  

ac ci dents. ■* .
1

In summary, it is e v i d e n t  that a number of f ea tu r es  of the d e s i g n  

of this i nve st igation, such as (1) a p p r o p r i a t e  use of s e n s i t i v e  

statistical procedures', (2) use of long series of o b s e r v a t i o n s  for 

m u l t i p l e  meas ur es , and (3) anal ys es,  of m u l t i p l e  c o m p a r i s o n  groups, 

increase the v a l i d i t y  of the findings. T h e  high levels of s ta ti st ic al

9
c o n c i s i o n  v a l i d i t y  and internal v al i d i t y  of this study f a c i l i t a t e  the 

e s t ab l is h me nt  of a causal r e l a t i o n s h i p  b e tw e en  c h a n g e s i n  the legal 

a va i l a b i l i t y  of b e v e r a g e  alcohol, as m e a s u r e d  by m o d i f i c a t i o n s  in the



drinking age, and tra f f ic accidents, as measured by the frequency .of

collisions. The levels of design valid i ty for construct and external'

validity wer' somewhat lower, however, and broad generalizations to

related concepts and other populations and settings should be made with

care. In particular, the conceptual i'zation and measurement, of alcohol-• • •
involvement in tra f f ic crashes requires further development. As Cook 

and Campbell (1979) pointed out, construct and external valid ity are, in 

the final analysis, matters of replication. Therefore, replication of 

the present investigation in other states, using various measures of the 

concepts and using the sensitive .design and data analysis features used 

here, would' strengthen the conclusion that there exists a general causal 

relationship between beverage alcohol availabil ity and The frequency ‘ of 

alcohol-related public health problems.

Data Ana 1 ys 1 s Methods

Ordinary • least squares regression and other commonly used 

statistical procedures assume independent observations, that is, no 

serial correlation between the observations. Since a series of 

observations on- the same unit over time are very likely to be 

autocorrelated, violating the assumption of independence required for 

the use of standard- stat is t ica1 procedures, alternative data analysis 

strategies are necessary. One such approach is the modeling strategy of 

Box and Jenkins -(1976) and Box and Tiao (1975)* The Box-Jenkins 

approach involves modeling the autocorrelation in time-series variables 

to produce unbiased estimates of error variance in the presence of 

serially correlated observations.14 Recent methodological developments

14Reid provides evidence of the superiority of the Box-Jenkins 
methodology by applying five different time-series analysis and



■iln the use of transfer functions along with the Auto-Regressive

Integrated Moving Average (ARIMA) modeling-, strategy make these

techniques the best currently available for the analysis of time-series

quasi-experiments (Box and Tiao, 1975? Hibbs, 1977? McCleary and Hay,'

1 9 8 0 ).- The techniques identify a wide variety of patterns in dependent

time-series variables, provide a sensitive test of intervention effects,
«

and allow for . the analysis of a- variety of intervention effect 

patterns.1* •• * '

The f i r s t step in the Box-Jenkins intervention analysis strategy is 

the identification or specification of a parsimonious Auto-Regressive 

Integrated Moving Average (ARIMA) model for each dependent time-series 

variable. The ARIMA model is commonly called the "noise model" since 

its purpose is to isolate all of the aspects of the stochastic 

autocorrelation structure of the series, and provide a benchmark for the 

assessment o* intervention effects. The ARIMA model accounts for the 

variance in the de*. ■' .'.dent series that is due to ' identifiablc trend,

forecasting techniques to 113 different series. In the great majority 
of the applications, the Box-Jenkins techniques produced the smallest 
residual error variances. The Box-Jenkins techniques performed 
especially well with long series characterized by seasonal components 
(cited in Kendal 1,_ 1973̂ 125“ 127) • Other assessments of time-series
analysis techniques generally support the superiority of the Box-Jenkins 
methods (see Vigderhous, 1977 f ° r a brief review).

a,See Glass, Willson and Gottman(1975: M) for a des:ription of 
possible intervention effect patterns. The purpose of the data analyses 
in this investigation was to determine the impact of changes in legal 
drinking age on each dependent variable. After the effects of legal 
changes on each variable were determined through -the statistical 
procedures described below, the effects were compared across those 
measures expected to be influenced by the legal change and those not 
expected to be influenced by the intervention. The present section 
discusses procedures used to determine the effect on each isolated 
dependent time-series; the comparison of these effects across 
experimental and con.iarison age groups, as called for in the design, is 
discussed in Chapter 5.0 on results of the statistical analyses.



f u n c t i o n ) .11 U si ng  the B o x - J e n k i n s  n o m e n c l a t u r e ,  t he se  m o d e l s  are

l ab ele d as rsb (1,0,0)'- and rsb (0,0,0), w h e r e  r is the or d er  of the

a u t o - r e g r e s s i v e  c om p o n e n t , - s  is the o r d e r  of the sh if t or c h a n g e  if

level c o m p o n e n t ,  and b is the a m o u n t  of d e l a y  or d e a d . t i m e  a ft e r the

b e g i n n i n g  of the i n te rv e nt i on  b e f o r e  a n y . i m p a c t  is e x p e ct e d.  No  dela)

p a r a m e t e r  b w as  included the a n a T y s e s  b e c a u s e  the initial e f f e c t s  of

the legal c h a n g e s  w e r e  e x p e c t e d  in the m o n t h  im m ed ia te l y f o l l o w i n g  the

c h a n g e  in d r i n k i n g  a g e . 1 * T h e  impact p a t t e r n s  a s s e s s e d  b y . t h e  modeli

a r e  s h o w n  in Figures **.5 t h r o u g h  A . 10. All of the m a j o r  c h a n g e s  in the

d e p e n d e n t  t im e  series v a r i a b l e s  were m o d e l e d  w i t h  s im p le  s h i f t  transfei

f u n c t i o n s  (Figures A . 7 and A . 8) except the in cr ea se  in d r a f t  beer sale:

• •

in M i c h i g a n  f ol lo wi ng the 1972 r e d u ct i on  in d r i n k i n g  age, w h i c h ' w a s  b e s‘

e x p l a i n e d  b y  a te mp o ra r y impact mode'l (Figure ^ . 10) .

• A ft e r the order of t he  ARIMA c o m p o n e n t  w a s  i de n ti f ie d on the basi-

of a p l o t  of the raw data and a u t o c o r r e l a t i o n  and partia

a u t o c o r r e l a t i o n  functions, and the a p p r o p r i a t e  tr ansfer f u nc ti o

c o m p o n e n t s  w e r e  added, p r e l i mi n ar y estimar.es of the p a r a m e t e r s  of th
*

i d e n t i f i e d  model w e r e  c a l c u l a t e d  on the ba si s of the ra w dat a p lo t  an 

the e s t i m a t e d  a u t o c o r r e l a t i o n s .  T h e s e  p r e l i m i n a r y  e s t i m a t e s  w e r e  inpu

^ T e c h n i q u e s  for s p e c i f y i n g  the f o r m  of the transfer f u n c t i o n  mode 

o n  the b a s i s  of' cross c o r r e l a t i o n s  b e t w e e n  input and o u t p u t  seric 

( f ol low in g s im i la r  p r i n ci p le s  as o u t l i n e d  a bo ve  for the s p e c i f i c a t i o n  o 

A P ' M A  m o d e l s ) ,  have been p r o p o s e d  (Box and Jenkins, 197&; H a u g h  and Box 

1977) . H o w e v e r ,  these p ro c ed ur e s r e q u i r e  the v a r i a n c e  of the inpu 

s er ie s to be similar in m a g n i t u d e  to the v a r i a n c e  of the o u t p u t  series 

S i n c e  this in ve st i ga ti on  involved d u m m y  input v a r i a b l e s  a nd outpu 

a c c i d e n t  v a r i a b l e s  with  large v a r i a n c e s ,  such  empirical transfe 

f u n c t i o n  i d e n t i f i c a t i o n  pr oc ed ur es  c o u l d  not be used. Instead, transfe 

f u n c t i o n  m o d e l s  we re  sp ec i fi ed  a priori on the basis of t he or et ic a 

e x p e c t a t i o n s ,  and a ss essed w i t h i n  an h y p o t h e s i s  test in g f r a m ew o rk .

^ I m m e d i a t e  effects of the h ig h er  d r i n k i n g  ages w e r e  h yp o t h e s i z e  

b e c a u s e  p r e v i o u s  research had i de n ti fi ed  i m me di at e e f f e c t s  of bot 

low er ed  (Douglass, 197*0 and raised (Wagenaar, 1980) d r i nk i ng  age.
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Figure 4.5 Negative Impact Pattern Estimated by the 
rsb (1,0,0) Transfer Function Model with 
a Step Function Input

Figure 4.5 Positive Impact Pattern Estimated by the
rsb (1,0,0) Transfer Function Model with

a Step Function Input : '



seasona l ,  and other  a u t o c o r r e l a t i o n  pa t te rns  in the da t a .  The- residi  
"whi te r ioise" o r  random e r r o r  va r i ance  then permi ts a s e n s i t i v e  t e s t  
the s t a t i s t i c a l  s i gn i f i c ance  o f  i n t e r ven t i o n  e f f e c t s .

Since t r a f f i c  accident t ime - s e r i e s  o f t en  conta in  l a rge  seaso 
components, the general  m u l t i p l i c a t i v e  seasonal  model Was app l ied 
each dependent s e r i e s .  The genera l  seasonal  ARIMA model is shown 
equat ion one,  • - '

( T )  . r ( l  -  -  . . .  acE*q) g  -  ê a -  . . . + a
a  - r xa -  . . .  r ps ) ( i  -  y  -  . . .  *pBp) ( i  - / V t t  .  B)d

w h e r e  p is the order of the a u t o - r e g r e s s i v e  process, d is the d e g r e e  

n on - s e a s o n a l  d if fe re nc in g,  q is the order of the m o v i n g - a v e r a g e  pr o ce  

P is the o r d e r  of the seasonal a u t o - r e g r e s s i v e  p r o ce s s,  D is t h e  deg 

of seaso na l differ enc in g,  Q is t he  order of the s ea so na l m o v i n g  aver 

p ro cess, s is the seasonal span, pj to Pp are th e se as on al  au 

r e g r e s s i v e  parameters, ^  to ^  are the r e g u l a r  a u t o r r e g r e s s  

p a r a m e t e r s ,  A] to A g  are the se asonal m o v i n g - a v e r a g e  p a r a m et e rs , 

to 0 are the r egular m o v i n g - a v e r a g e  p a r a m e t e r s , . is t h e  rar
q • L

(white noise) error comp on ent , a is a constant,' and B is the b ac k s h  

o p e r a t o r  suc h that B(z^) e quals ẑ .  ̂. It is i m p o r ta nt  to r e a l i z e  t 

the A RI MA  model is not ba se d on a t heory c o n c e r n i n g  the' c a u s e s  of 

d e p e n d e n t  series. It is a model to d es cr ib e  the n a t u r e  of t h e  ongc
• r*

r e g u l a r i t i e s  in the series d u e  to any n u mb er  of (most lik
W
u n i de n ti fi e d)  causes. T h e  ARI MA  model for each v ar i ab l e,  t he re fc  

mu st  be e m p i r i c a l l y  d e t e r m i n e d  by an e x a m i n a t i o n  of a s e r i e s



Initial s p e c i f i c a t i o n  of an A R I M A  model for a p a r t i c u l a r  s e r i e s  w as  

m a d e  o n  th e b as is  of a visual e x a m i n a t i o n  of a plot of t he  raw s e ri e s 

and the a u t o c o r r e l a t i o n  and partial a u t o c o r r e l a t i o n  fu nc t io n s e s t i m a t e d  

from  the s e r i e s  o b s er v at io ns .  T h e  r a w  time- se rie s p lo t p r o v i d e d  initial 

i n f o r m a t i o n  as to trend and seasonal c ha r a c t e r i s t i c s  of the s eries, 

f a c i l i t a t i n g  the iden ti fi ca ti on  of d i f f e r e n c i n g  factors a nd  the seaso na l 

span. D i f f e r e n c i n g  refers to the c a lc u la ti o n of a -.new s er i es  by 

s u b t r a c t i n g  e ac h  o b s e r v a t i o n  from a p r e v i o u s  o ne in the same s e ri e s.  

For ex am pl e,  the first d i f f e r e n c e  is , the first seaso nal

d i f f e r e n c e  w i t h  a seasonal span of..12 is zt " 2t - 1 2 ’ the seconc* d i f f e r e n c e  

is t he f i rs t d i f f e r e n c e  of the f i rs t d if fe r en c es .  D i f f e r e n c i n g  is u s e d ;
t

to o b t a i n  a s eri es wi th  a co ns t an t  m e a n  or overall level, an a s s u m p t i o n  

of AR M A m o d e l s .  T h e  plot of the raw se ries was also v i s u a l l y  e x a m i n e d  

for c o n s t a n t  v a r i a n c e  across the series; if the v a r i a n c e  a p p e a r e d  n o n­

con st a nt , a p p r o p r i a t e  t r a n s f o r m a t i o n s  w e r e  p er f o r m e d  b e f o r e  

p r o c e e d i n g . 1 *

T h e o r e t i c a l  a u t o c o r r e l a t i o n  and partial a u t o c o r r e l a t i o n  f u n c t i o n s  

c o r r e s p o n d i n g  to v a ri o us  ARIMA m o d e l s  have been d e s c r i b e d  by  Box and 

J e n k i n s  • ln-  t h e - . - p r e s e n t  study, a p. e I imi nar,y ARIMA

( p , d , q ) ( P ,D , Q) s model was identified for each series on the basi s o n  an 

e x a m i n a t i o n  of the. e st i ma te d  a ut o c o r r e l a t i o n s  and part ia l

a u t o c o r r e l a t i o n s ,  . a s s e ss i ng  the d e g r e e  to w h i c h  the actual 

a u t o c o r r e l a t i o n s  fit one of the t h e o r e t i c a 11y e x p e c t e d  p atterns. T h e  

s i m p l e s t  model that could p la u si b ly  a c co u nt  for the b eh a v i o r  of the
i

s er i es  w a s  s e le cte d.

1‘R a n g e - m e a n  plots can al so  be used to check for n o n - c o n s t a n t  

v a r i a n c e .



A f i r s t - o r d e r  m o v i n g  average, fi-rst-order se as on al  m o v i n g  a v e r a g e  

model . o n  t he  s e a s o n a l l y  d i f f e r e n c e d  s e r i e s  wa s id en ti fi ed  for the. 

m a j o r i t y  of the d e p e n d e n t  v a r i a b l e s . 1’ In t er m s of the general model in 

e q u a t i o n  one, the s p e c i f i c  b a s e l i n e  model for most of t h e -  s e ri e s is 

sh ow n in e q u a t i o n  two.

• * . •

' ( ! - A i 8 1 2 ) ( l - 0 i B ) u t  + a 

: ( 2 )  Z t  = 1 B 1 *  _

T h e  v a r i a n c e  of several series w as  r o u g h l y  p ro p or t io na l  to the mean;

therefore, they  w e r e  l o g a r i t h m ic a ll y t r a n s f o rm e d  b e f o r e  p r o c e e d i n g  w i t h
• . -

model i d en t i f i c a t i o n .

Af te r an A R I M A  model of the s e r i e s  was- identified, tr ans fe r 

f un ct io ns  r e p r e s e n t i n g  h y p o t h e s i z e d  e ff ec ts  of the r a i s e d  d r i n k i n g  age 

were ad d ed  to the ARIMA n oi se model. T h e  general fo rm  of t h e  transf er  

f u n ct i on  is s h ow n  in e q u a t i o n  three, • ■

5(w. -  to. B -  . . .  to B )
( 3 )  ,  _ < L _ 1 ----------------- t - d  )  ;

(1 -  6 .B  -  . . .  6 B ) .1 r

wh e re  too and to- 6 r s pe ci fy  the m an n er  in w h i c h  the " i n p u t "

or i n d e p e n d e n t  v a r i a b l e  1^ influences the " o u t p u t "  or d e p e n d e n t  v a r i a b l e  

y^ , B is the b a c k s h i f t  op er ato r such  that B(z^) equals , 1^ is

either a s te p f u n c t i o n  w i t h  the v a l u e  z e r o  b e f o r e  the i n t e r v e n t i o n  an d

17 A pl ot  of each time series and the final ide nt if ie d model is 

shown in A p p e n d i c e s  A, B, C, D, G, I, J, and K.



one thereafter, or a pulse function with the value one for the month 'in 

which the intervention begins and zero otherwise, and b is a delay 

parameter indicating■the length of lag or "dead time" between the 

intervention and the. in it ia l effects of the intervention (Hibbs, 

1977: 1*9). . ' : *

The main intervention of interest in the present investigation was 

the increase in drinking age. In addition, since several reports found 

that the fuel shortage, national maximum legal speed limit'- reduction, 

and related factors of early 1 9 7 ** resulted in a reduction in motor
f

vehicle crashes (Borg et al., 1976; Burritt et al., 1975; Carpenter; 

197 .̂ 1975; Chu and Nunn, 1976; Dart, 1977; Kahane, 1975; Klein et al. ,

1976; O'Day et al. , 1975; Seila et al., 1977; Tofany, 1975; United 

States Department of Transportation, 1978; Wiorkowski and Heckhard, 

1977)» a transfer function representing the effects of this major 

exogenous influence on the frequency of tra f f ic accidents was included 

in the analyses of those variables exhibiting a substantial decrease in 

frequency in early 197̂ * Other major shifts in the dependent variables, 

due to reporting changes or other historical events, were controlled by 

including additional transfer functions where appropriate. All of the 

exogenous factors were modeled with simple forms of the general transfer 

function model shown in equation three.

Two specific forms of the general transfer function model were used

in the present investigation, a temporary impact model (  M D
1 -  6B '

where u is the shift or change in level component, 6 is the auto­

regressive "memory" component, and P̂. is defined as a pulse function), 

and an abrupt permanent impact model (u 1̂  with 1̂. defined as a step
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as s t a r t i n g  va lues  f o r  the computer e s t im a t ion  program BttDQ2T (L iu ,
1979)* Since the models are intrinsically non-1inear, BMDQ2T uses the

• • * ; * • 
Gauss-ttarquardt'method to obtain maximum likelihood estimates of the

parameters.. The unconditional least . squares (i.e. backcastirig)

estimation algorithm was used rather than conditional least square!

because seasonal moving average models were being estimated; Box anc

Jenkins (197&) recommend unconditional least squares estimation for sucl

models. •4 *

Perhaps the most important step in the Box-Jenkins model in; 

strategy follows the in i t ia l ‘ estimation of a model. The estimated mode 

must be evaluated with regard to its parsimony and its abi l i ty ti 

account for all of the autocorrelation patterns in the original • ceries

There are several considerations in assessing model adequacy. First

the estimated parameters should meet the conditions of stationarity 

invert ib i1ity required for the particular model under consideration (Bo 

and Jenkins, 197&) • Second, the estimated parameters of the ARIM 

component should be significantly different from zero. Third, th 

correlations among the parameters should not be excessive, indicatin 

redundancy in the model specified. Fourth, the overall "flatness" 0  

the autocorrelation function of the residuals should be documented by 

non-significant Q-statistic (Box and Pierce, 197°; Ljung and Box, 197&) 

Fifth, the autocorrelation function should not reveal significan

correlations at the f i rs t few lags or the f i r s t seasonal lag. Sixth 

parameter estimates should be interpretable in terms of theoretica 

expectations and known characteristics of the dependent variable.

I nadequac ies in the combined AR IMA/ t r a ns f e r f u n c t i o n  model

d e t e c t e d when e v a l u a t i n g the e s t im a t i o n  r e s u l t s ,  were used to gu i de re



specification of the model. After re-specification, maximum likelihood 

estimates were obtained, and the revised model was evaluated according 

to the above criteria. ff the model was s t i l l inadequate, the

specification, estimation, and evaluation steps were repeated again; i f

more than one model was adequate by these criteria, the model with the 

lowest sum of squared deviations from the fit ted model was selected. 

The values of the transfer function parameter estimates, along with 

unbiased estimates of. their standard errors, were used to determine the 

existence of effects of the interventions, and where-, intervention 

effects were evident, to assess the direction and magnitude of the 

impact in terms of the number of crashes apparently caused by or 

prevented by the intervention.

All of the specific models f i t  to the series were variations of the 

underlying model which views a particular time series as a realization 

of a general discrete linear stochastic process (Nelson, 1973:30-33)* 

In modeling a time-series as a realization of a discrete linear 

stochastic process, one assumes that: (1) the time-series is stationary 

and characterized by a constant mean, i.e ., the series does not exhibit 

a substantial trend or change in overal.l level, (2) all random errors 

(Uj. in equation one) are drawn independently from the same distribution 

over time and thus are characterized by constant variance, and (3) the 

autocovarianccs are constant over time, depending only on the extent of 

lag between the observations. If one adds the assumption of normally 

distributed errors, what is referred to as str ic t stationarity is

achitved. The assumption of a stationary mean or level in the original 

series is not str ict ly required, because the model remains appropriate 

provided stationarity is obtained after using the appropriate



differencing factors on the original series. If a stationary level is 

obtained after differencing, the series is said to exhibit "homogeneous 

non-stationary behavior" (Box and Jenkins, 1976:11)'.

An important strength of the Box-Jenkins modeling strategy is that

an assessment of the extent to which the assumptions underlying the
* ,  .

analyses are met is explicit ly included in the model building process. 

Thus, after each particular model was specified and estimated, the 

residuals .were examined to ensure that they displayed: . the 

characteristics of white noise (i.e., were independently and identically 

distributed with constant variance).*0 Evidence that the assumptions of 

the model were met increased the validity of the findings.

In summary, the data analysis strategy was as follows. F.irst, an 

ARIMA noise model was specified on the basis of a plot of the raw series 

and the estimated auto- and partial autocorrelation functions. Second, 

transfer functions for the major exogenous factors were added to the 

noise-model and the combined noise and intervention model was estimated. 

The combined model was evaluated and the specification, estimation, and 

evaluation process was repeated until an adequate model was obtained. 

The statistical significance and magnitude of the transfer function 

parameter estimates were used to identify the impact of a legal change 

in drinking age on that particular time series dependent variable. The 

data analysis strategy was repeated for each dependent variable, and the 

results, as called for in the research design, were compared across (1) 

indicators of a 1cohol-re 1ated accidents and indicators of non-alcohol- 

related accidents, (2) experimental age groups (youth under 20 or 21)

JeA more general discussion of the importance of examining 
residuals tc ensure that assumptions are not violated is provided by 
Draper and Smith ' (19 6 6 ) .



an d c o m p a r i s o n  a g e  g r o u p s  (drivers over 20 or 21), and (3) s ta te s that 

c h a n g e d  their d r i n k i n g  a ge (Michigan and Maine) a n d s t a t e s  t h a t  did not 

(New York  and P e n n s y l v a n i a ) . ' '



//  .5-0 FINDINGS /

R e s u l t s  are presented, in. th re e s e c t i o n s .  S e ct i on  present # the

f i n di n gs  of the m a i n  s t u d y , - t h e  e f f e c t  g ^ "t h 'e  d r i n k i n g  age on  t r af f ic

c r a s he s . S e c t i o n  5*2 d i s c u s s e s  analrs^'s of a g g r e g a t e  a l c o h o l i c  b e v e r a g e

sales in several states, wh e re  the e f fe c ts  of the d r i n k i n g’age and other

p u b l i c  p ol i cy  c h an ge s w e r e  ev al ua ted . F in al l y,  s e c t i o n  5 « 3 e xa mi ne s

• # 
d at a on b e v e r a g e  control law e n f o r c e m e n t  a c t i v i t i e s  and the r o l e  of

e n f o r c e m e n t  w h e n  u s i n g  the m.inimum d r i n k i n g  a ge  as an a l c o h o l - r e l a t e d

p r o b l e m  p r e v e n t i o n  strat eg y. In e ac h  of t he se  se ctions, the m a i n

f i nd i ng s  are d i s c u s s e d  and summarized, in tabu la r form. Ad di ti on al

i nf o rm a ti on  on the d a t a  and statis ti ca l m o d e l s ' u s e d  is p ro v i d e d  in the

ap p en d ic es .  . . . .

5. 1 E ffects of the Ra ? sed Dr i nk ? no Age on 

Motor V e h ic I e C ra sh  In volvement

R e s u l t s  of the t i m e - s e r i e s  m o d e l i n g  of c r a s h  i nv o l v e m e n t '  in 

Michigan, Maine, New  York, and P e n n s y l v a n i a  are s u m m a r i z e d  in.Tables 5*1 

through 5 -12 below. S h o w n  for each d e p e n d e n t  v a r i a b l e  is the e s t i m a t e d  

a v e ra g e c h a n g e  in m o n t h l y  f r e q u e n c y  of d r i v e r  crash i n vo l ve me n ts  aft er  a 

c h an g e in d r i n k i n g  a ge  w a s  implemented. As n ot e d in the tables, some 

series w e r e  l o g a r i t h m i c a l l y  t r an sf o rm e d to r e du c e h e t e ro s ce da s fi  c i t y , 

that is, v a r i a t i o n  over time in the series v a r i a n c e .  In such cases, the 

p a r am e te r e s t i m a t e s  refer to the log of cr a sh  freq ue nc y,  and c an n ot  be 

d i r e c t l y  i n te r pr et e d as the c h an g e in n umber of c r a s h - i n v o l v e d  d r i v e r s  

per m ont h.  In a d d i t i o n  to the ti m e- se r ie s  model e s t i ma t es ,  the s u m m a r y  

table* include the t - r a t i o  for the es ti ma te s,  and the e s t i m a t e s  

c a l c u l a t e d  as p e r c e n t a g e  change b e tw e en  actual c ra sh  i nv o l v e m e n t



f requencies a f t e r  V»e implementation o f  the ra ised  .dr ink ing age and
frequency expected had tvere been no change in dr:nking age.11

X  • ' *\
The reader is encourage to concentrate on the percent figures, 

;omparing changes in alcohol-relateo crash involvement with changes in 

non-alcohol-related crash involvement,’ and comparing changes .in crash 

involvement for young drivers with the figures for older drivers. The 

t-ratios identify . those shifts in crash involvement that are 

statist ically significant (indicated in the tables with .footnotes). 

Wore that the results summarized in Tables 5*1 through were

extracted from comprehencIvc models .fn" each time-series dependent 

variable. The estimates,’ therefore, represent the net change in crash
• I

involvement associated with raising the drinking age, controlling for 

the effects of long-term trends, seasonal cycles, and other major 

factors affecting the frequency of reported crash involvement, including 

motor fuel shortages, maximum speed limit changes, and modifications' in 

criteria for reporting a crash. Taking into account these factors 

produced models which in most cases explained well over 5 0 ^ of the 

variance in the dependent variables. A plot of each time series, the 

complete model developed for each series, and an estimate of goodness of 

f i t  between each .model and the data (i.e. the adjusted R-square 

statistic) are shown in the appendices.

3XPerccnt change figures were based on the f i rs t 12 months after an 
increase in drinking age, and were calculated as follows:

(10°) -  ̂   = percent chanae

where u is the shift in the frequency of driver crash involvement 
estimated by the time-series model, and f.- is 'the actual monthly 
frequency of crash involvement.



5*1*1 Michiqan. Net changes in property damage crash involvement 

associated with the December 1 9 7 8 increase in drinking age in Michigan 

are summarized in Table 5*1* The following findings emerge. First, 

alcohol-related crash involvement decreased significantly for drivers 

age 1 8 - 2 0 , the target of the increase in drinking age (see- Appendix B, 

Figure 10); non-alcohol-related crash involvement also decreased 

significantly for this age group, but the magnitude of the decrease is 

only half as large as the decrease in alcohol-related crashes. 

Subtracting the percent decrease in general non-a1cohol-related crash 

involvement from the percent - decrease in a 1 cohol-re 1ated crashes

produces a net reduction of 11 to 2 2 percent in a 1cohol-re 1ated property
/ •

damage crash involvement attributable to implementation of the higher 

drinking age. The 11 to 22 percent reduction represents 725 to 1,617. 

fewer young-Michigan drivers involved in alcohol-related property damage 

crashes over the f i r s t 1 2 months with the higher legal age than would 

have been expected had the drinking age not been increased. The 

conclusion that the raised drinking age !s responsible for these 

observed crash reductions is strengthened by the results for the older 

age groups; drivers age 2 1 - 2 3  and 2k-k5 exhibited no significant change 

in crash involvement, in contrast to 18-20*year-olds, the target of the 

drinking age change.

A second major finding was that there was no observed effect of the 

raised drinking age on the frequency of. property damage crashes among 

16- and 17-year-old drivers. Although police-reported a Icohol-re Iated 

crashes decreased significantly, crashes with no police-reported 

drinking decreased by about the same amount; as a result, the decrease



TABLE 5.1
Time-series Model Estimates of Changes in Phoperty- 
damage-only Crash Involvement Associated With Raising 

the Legal Minimum Drinking Age in Michigan

Type of Crash
Age of Driver

' 16-17 1 8 - 2 0 21-23 21*-1*5- .

Alcohol-related
Indicators
Poli ce-reported 
Drinking 

Estimate 
•T-ratio 
Percent

-21 .U 
3-01 

-1L.7

- 2 0 8 . 2
7.2*

- 3 ^ . 0

-7.6
0.5
-1.7

"J

HU.s' 
• 1 . 2  
3.8

Single-vehicle 
Nighttime Male. 

Estimate 
T-ratio 

• Percent

-3A.9
2 . 6

-15.5

-129.1*
5 . 1 1

-2L.0

-31.2
2.3
-8.8

-20.7 • 
0.5 
-2.5

Non-a1cohol-r elated 
1ndicators
No Police-reported 
Dr i nk i ng 

Estimate 
T-ratio 
Percent

-U00.2 
3-71 

-13-3

-0.11
3-01

-12.2

-0.1J 
' • 2.1* 
-10.L

-0.13
2.3
-9.5

Dayt ime
Estimate
T-ratio-
Percent

-32i».2

-13-3

-539.9
2.91

-12.8

-315.5
2.0
-9.6

- 1 1 8 6 . 7  
2.U 

-10.0

JP<0.01, two-tailed test.
1Series logarithmically transformed to reduce 

heteroscedasticity; estimate based on transformed series.

in alcohol-related crashes cannot be attributed to the drinking age 

increase.I
A third trend evident in Table 5-1 is that the parameter estimates 

for non-a1cohol-re 12 ted crash indicators for all age groups are negative 

and have relatively large t-ratios, even if not significant at the .01



level. Furthermore, all of these estimated crash reductions are in the

10 to 13% range. Reduced economic activity in Michigan in 1979 is the

likely cause of the uniform reduction in general non-alcohol-related

crash frequency across all age groups.

The effect of a raised drinking age was also evident from analyses

of/injury and fatal crash involvementj in Michigan (Table 5*2). Pol ice- 

reported alcohol-related accidents among 18-20-year-olds decreased 28 

percent when the drinking age was raised; single-vehicle nighttime- male 

crashes decreased 22 percent. Daytime injury and fatal accidents also 

decreased significantly for this age group but the magnitude of the 

decrease was only half as large as the decrease in nighttime crashes. 

If one subtracts the 11 percent decrease in daytime accidents from the 

22 percent decrease in single-vehicle nighttime male crashes, an 11 

percent reduction in alcohol-related accidents remains attributable to 

the raised drinking age. Since there was no significant change in 

crashes with no police-reported drinking, the 2 8 percent reduction in 

police-reported alcohol-related accidents also can be considered an 

estimate of the effect of the drinking age change. In short, raising 

the drinking, age resulted in an 11 to 2 8 percent reduction in alcohol- 

related injury/fatal motor vehicle crash involvement..- This 11 to 28 

percent^ reduction represents 373 to 1 . 7 2 6 fewer young drivers involved 

in injury/fatal crashes oyer the f i r s t 12 months after the drinking age 

increase than would have been expected had the lrw not been changed. 

The conclusion that these reductions are due to the drinking age is 

strengthened by finding no significant reductions in a 1 coho I-re 1ated or 

ncn-alcohol-related crashes among drivers age 21-23 or 2 L-L5 . ..In fact, 

results for drivers age 2U~Lc, indicate increased a 1 cohol-re 1 ated crash



involvement, in contrast to the decreases evident for 18-20-year-old 

drivers. Although the increases among drivers age 2A-A5 were not 

significant at the .01 level', examination of the time-series plots 

reveals higher alcohol-related injury/fatal crash involvement in 1 9 7 9  

than previous trends.would lead one to expect (see Appendix B, Figures 

25 and '27) . ‘

TABLE 5.2
•Time-series Model. Estimates of Changes in Injury/Fatal Crash Involvement 

Associated With Raising the legal Minimum Drinking Age in Michigan '•

Type of Crash
Age of Driver

16-17 1 8 - 2 0 71-23 2 A-A5

Alcohol-related Indicators 
Police-reported Drinking 

Estimate 
T-ratio 
Percent

- 2 0 . 2
2.5

- 1 6 . 8

-IA3 . 8
A.6 1

- 2 7 . 8 *

9-6 
• 0 . 6  
2.5

8 8 . 2
2.3
8 . 7

Single-vehicle 
Nighttime Male 

Estimate 
T-rat io 
Percent

-12.7
2.3

- 1 2 . 6

- 6 3 . 0  
3 . 6 1 

- 2 1 . 5 4 .

” 9-3 
1-3 
5-1

3 8 . 6  
2 .A 
9.8

Non-a1cohol-related Indicators 
No Police-reported Drinking 

Estimate 
T-rat i o 
Percent

- 1 0 0 . 8
2.5
-8.5

- 1 6 0 .A 
1 . 8  
-7.8

- 6 0 . 3
0 . 8
-3-8

- 2 6 3 . 0  
1 . 0  
-A. 8

Daytime
Estimate
T-ratio
Percent

-73-2
2 . 1
-7.7.

- I 8 7 . . 7
3.01

-10.9

-53.0 
0.8 
-A .0

-219.9 
1.0 
-A.A

1P<0.01, two-tailed test.



As was the case for property damage crashes, no significant .effect 

of the raised drinking age on injury and fatal crash involvement among 

Michigan drivers age 16-17 was found.

5-1.2 Ma i ne. Effects of the raised drinking age on less, serious, 

property damage crashes in Maine are shown in Table 5*3* Dri* ers age 

18-19 experienced a significant 16.8 percent reduction in police- 

reported alcohol-related property damage crash involvement, and a 21.5 

percent reduction in single-vehicle nighttime male ' crashes (the 

significant decreases are evident in Appendix A, Figures' 10 and 12, 

where the 12-month moving average levels off after the drinking age 'was 

raised, • in contrast to the previous long-term upward trend). -In 

contrast, drivers age 18—19 showed no significant change in non-alcohol- 

related property damage crash involvement, measured either by police 

reports or daytime crashes. In addition, no significant changes in any 

of the four crash time series were observed for drivers age 21-22 or

22-1*5 in Maine. A significant reduction in alcohol-related property 

damage crashes for young drivers in Maine at the time the drinking age 

was raised, with no comparable reductions in either non-a1cohol-reiated 

crashes among young drivers in Maine, or a 1cohol-related crashes among 

older drivers in Maine, indicates that raising the drinking age 

apparently caused the observed reduction in alcohol-related property 

damage crash involvement. The 16.8 to 21.5 percent reduction represents 

61 to 9 0 fewer young drivers involved in a 1cohol-related property damage 

accidents the f i r s t year with the higher drinking age than expected on 

the basis of previous trends.

Although the time-series model estimates indicate reductions in 

a 1 coho 1-re 1ated property damage crashes among drivers age 16 and 1 7 » the
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TABLE 5-3
Time-Ser i es  Model' Est imates o f  Changes in Proper ty-damage-only Crash 
Involvement Associated With Rais ing the Legal Minimum Dr ink ing Age in

Maine

Type o f  Crash
Age o f  Dr i ve r .

16-17 . 1 8 - 1 9 2 0 - 2 1 22-1*5

A lc oho l - r e l a t e d  Ind i ca t o r s  
P o l i c e - r e p o r t e d  Dr inking 

Estimate -0.31 -5.i -3.0 ' -7.0
T - r a t i o 1 . 1* 3.71 K5 1 . 8 '
Per.cent - 2 4.4 -16.8 - 1 0 . 5 - 6 . 9

Si ng ie-vehi  c l e  
Ni ghttim^ Maie 

Estimate - 2 . 8 -7-5 - 0 . 9 1 . 1
T - r a t i o 2 . 2 3-51 0 . 5 0.2
Percent -15.9 -21.5 -3-6 IV 9

Non - a l coho l - r e l a t e d  Ind ica to rs  
No Po l i c e - r ep o r t ed  Drinking 

Estimate 5-8 - 1 9 . 8 -12.5 - 2 8 . 8
T - r a t i o 0.5 1.2 0.6 0.3
Percent 3.0 -6.A -l».8 -1.9

Dayt ime
Estimate 3-5 -10.8 -8.0 -31.A
T - r a t i o 0.3 0.7 . 0.5 .0.3
Percent 2.2 • - l r .  3 - 3 . 6 -2.3

XP<0.01,  tw o - t a i l ed  t e s t .
JSe r i cs  l o g a r i t hm ic a l l y  t ransformed to reduce

h e t e r o s c ed a s t i c i t y ;  es t imate based on t ransformed s e r i e s .

es t imates were not s i g n i f i c a n t  using the .01 p r o b ab i l i t y  l eve l  chosen 
f o r  t h i s  study.  However, the smal l  monthly crash counts f o r  1 6 - 17 - yea r -  
o l ds  in Maine, and the r e s u l t i n g  la rge random component in the time 
se r i e s  may mask the e f f e c t  of the r a i sed d r ink ing age on underage 
d r i n k e r s .  Examination o f  the raw frequency p l o t s  (Appendix A, Figures 2 
and U) indicated a dec l i ne  in crash involvement among underage d r i nk e r s



for the f i r s t year after the drinking age was raised; however, the crash

frequency series resumed the Jong.-term upward trend in 1 9 7 9 *

Analyses of serious crashes, that is, those involving at least one

injury or fata l i ty , revealed no significant shifts in alcohol-related

crash involvement among Maine drivers age 18—19 (Table • Similarly,

there were-no measurable changes in the frequency of serious crashes for

Maine drivers age 22-^5, and no changes in non-alcohol-related serious
* • * • 

crash involvement among Maine drivers age 20-21. However, l8-19_year- 
* > 

old drivers were involved in 2k% more daytime serious crashes after

October 1977 than previous trends indicate would be expected.11 Maine 

drivers age 20-21 experienced a significant increase in alcohol-related 

crashes, averaging I4 . 9 drivers per month (21.^%) for the police-reported 

drinking series, and 2.A drivers per month (U.2*) for the single­

vehicle nighttime male series.

A significant increase in serious daytime crash involvement among 

18-lP-year-old drivers in Maine, with no significant change.in serious 

single-vehicle nighttime male crash involvement, might indicate that the 

raised drinking age prevented an increase in single-vehicle nighttime 

male crash involvement that would have occurred had there been no legal 

change. Such a conclusion is strengthened by finding a significant 

increase in alcohol-related crash involvement for drivers age 20-21, the 

proximal peers of the focal age group. In addition, although serious 

single-vehicle nighttime mt' ». crash involvement among drivers age 1 8 - 1 9
I

showed no statist ically significant change, the time-series model1

estimation results indicate an l8.1<% decrease when the drinking age was

J,Note that daytime crash involvement for 18-»9-yeai— olds and 
20-21-year-olds decreased significantly in 1 9 7 9 ? as was the case in 
Michigan (see Appendix A, Figure 15 and 23).



Time-series Model Estimates of Changes in Injury/Fatal Crash Involvement 
Associated With Raising the Legal Minimum Drinking Age in Maine

TABLE 5.4 .

Type of Crash
Age of Driver

16-17 18-19 20-21 : 22-45

Alcohol-related Indicators 
Police-reported Drinking 

Estimate 2.7 1.9 4.9 3.2
T-ratio 1.6 0.8 2.81 0.8
Percent 30.5 7-9 21.4 :3 • 5

Single-vehicle 
Nighttime Male

Estimate 0.4 -3.2 2.4 2 . 5
T-ratio 0.3 1.1* 2.81 c.9
Percent 2.8 -18.1* 14.2 4.4

Non-alcohol-related Indicators 
No Police-reported Drinking

Estimate 0.8 -1.8 -1.4 - I 8 . 3
T-rat i 0 0.2 0.2 0.2 0.7
Percent • • 1.1 -1.5 -1.4 -3.5

•Dayt ime
Estimate 2.1 ,Q.O 5-7 - 2 6 .4
T-rat i 0 0.5 4.4* 1.1 1.0
Percent 3-2 24.0 7.2 -5.4

*P<0.01, two-tailed test.

raised. Because the -magni tude and di-rection of the estimated (non­

significant) change in single-vehicle nighttime male crashes among 

drivers age 1 8 - 1 9 is consistent with hypothesized drinking age effects, 

one might interpret the results as evidence that Maine's raised drinking 

age alfected serious crash involvement. Given the tcnuousness of the 

argument concerning single-vehicle nighttime male and daytime serious 

crashes, and no changes in serious police-reported drinking crashes or 

serious crashes with nc police-reported drinking, the safest conclusion



is that there was no cleariy -demonstrable effect of Maine's .raised " 

drinking age on injury and fatal alcohol-related crash involve..,ent among 

18- and • 1 9 -year-old drivers.

As in Michigan, there was also no effect of the raised drinking age 

on injury/fatal crash involvement among 16-17~year-old Maine drivers.

5-1-3 New York. The same time-series analysis strategy used for 

Maine and Michigan was applied to New York, to determine whether 

youthful alcohol-related crash involvement in that .state decreased 

significantly at the time either Maine or Michigan raised the legal 

minimum drinking age. If New York, which did not change its drinking- 

age, she* ■*' eases in crash involvement similar to Maine or Michigan, 

one mif .t >.oncludu that observed crash reductions in the experimental 

states were due to some factor unrelated to the raised drinking age.13

Estimated changes in New York property damage crash involvement 

beginning November 1977 (when Maine raised the drinking age)' are 

summarized in Table 5*5* There were no signi.icant changes in any of 

the crash involvement categories for 18-20-year-old drivers, in contrast 

to Maine, where l8-19-ycar-old drivers experienced significant 

reductions in ' a 1cohol-related property damage crashes beginning in 

November 1977* Note that the parameter estimates for single-vehicle 

nighttime male and daytime single-vehicle male crashes were negative for 

all age groups, and were significant for drivers 2 1 - 2 3  and 24-45* 

Furthermore, the reported crash .eductions were substantial, ranging

33As noted e a r l i e r ,  the New Yo r k . c r a s h da t a were ana l yzed t w i c e ,
f i r s t  i n c l u d i n g  the e n t i r e  s t a t e  as was done f o r  o t he r s t udy s t a t e s
(Appendix C ) , and second, e xc l u d i n g New York C i t y  f rom the s t a t e w i d e  
t o t a l s  (Appendix K ) . Exc l us i o n of New York C i t y  d i d  not a p p r e c i a b l y  
change the r e s u l t s ,  and r e s u l t s  d i s cu ssed here are based on the
s t a t e w i d e t o t a l s  exc l u d i n g New York C i t y .



from 30 to 52%. This pattern of lower than expected reported property

damage crash involvement across- all age groups for both daytime and

nighttime single-vehicle male driver crashes was a result of an

important change in crash reporting criteria, ’ mentioned earlier in

section 4.2.2.3* After September 1978, any crash causing property
• . • •

damage of $4C0 or more had to be reported; prior to this date, any crash 

causing $250 or more in damage had to be reported. This instrumentation

change, occurring within the.f irst year after the October 1977 drinking

age change in. Maine, apparently caused the significant reduction in

" -1 reported property damage crashes identified in the New York time-series

models.
*Estimated changes in New York injury and fatal crash involvement,

•j concomitant with Maine's increase in drinking age, are shown in Table

5 . 6 . As with property damage crashes, there were no significant changes

yti in any crash category for l8-20-year-old drivers. The other three age
<*

groups experienced significant increases in police-reported alcohol- 

involved crashes. Becauseof the nature of the New York reporting

system concerning alcohol-related crashes, 1 4 the frequency of reported

alcohol-related crashes using this indicator is probably quite sensitive 

■| •' .to increased public interest in the a 1cohol-related crash problem. In

recent years, more media and public policy attention has been given to 

the alcohol/highway safety issue, and as a result, observed increases in 

police-reported alcohol-related serious crash involvement may very well 

be due to improved reporting of the involvement of alcohol in New York 

crashes. *

’‘Refer to s e ct i on  4.2.2.3 for details.



TABLE 5-5 ' •
Time-series Estimates of Changes in Property-damage-only 
Crash Involvement in New York After October 1977. When 

Maine Raised the Legal Minimum Drinking Age

Type of Crash
Age of Driver *. •

16-17 ’ 1 8 - 2 0 2 1 - 2 3 2 A-L5

Alcohol-related Indicators 
Police-reported Drinking

.

•Estimate 0 . 2 3.5. 1 . - 6 1 2 . 0
T-ratio 0 . 2 2 . 1 0 . 9 . 2.-5
Percent 3-1 12.7 6.9 . 15'. 3

Single-vehicle 
N i ghttime Male 

Estimate -0.73 -0..33 - 0 .I4 - 0 . 7 3
T-ratio 3-71 1.5 6.73 4.11
Percent -52.3 -23.7 • -29-5 - 1*7 . 8  ■

Non-alcohol-related Indicator 
Daytime Single-vehicle Male 

Estimate -0.33 - 0 . 3 3 -0.LJ - 0 . 6 1
T-ratio 2.5 1 . 9 ’ 3-73
Percent - 2 8 . 8 - 2 2 . 9 -32.3 - 1.5 . 1

XP<0.01, two-tailed test. 
1Series logarithmically transformed to reduce

heteroscedasticity; estimate based on transformed series.

The New . York time-series models also included estimates of. shifts 

in crash involvement beginning January 1979. for comparison with the 

Michigan findings. Results for property damage crashes are summarized 

in Table 5 . 7 . No significant reductions in property damage alcohol- 

related crash involvement occurred among.New York 18-20-year-o1d drivers 

in 1979, in contrast to significant.decreases in Michigan. This finding 

provided*further support for the hypothesis that the crash reductions in 

Michigan were a direct result of the higher drinking a'gej not other more



•TABLE 5-6Time-series Model Estimates of Changes in . Injury/Fatal Crash Invotvement in New York After October 1977, When Maine Raised the Legal Minimum Drinking Age
Type of Crash Age of Driver •16-17 18-20 21-23 24-A5

Alcohol-related Indicators Police-reported Drinking Estimate 5-3 5 . If 21.5 27.5T-ra'tio 4.01 0.4 5-01 2.8XPercent 18.1 3.1 18.0 ■ 7-3S i ng1e-vehi c 1e Ni ghttime Maie Estimate 5-6 -3-1* -5-3 : 7*9T-ratio 1.7 •0.4 0.6 0.5Percent 10.5 -1.3 -3-0 2.3,
Non-aIcohol-related Indicator Daytime Single-vehicle Male Est imate -3. 4 . -0.1 -1 .0 -32.7T-ratio 0.7 0.0 0.2 7 . 11Percent -3-9 - 0.5 - 0.9 -8.9 *XP<0.01, two-tailed test.

general nationwide factors influencing crash involvement during this per i od.The only significant time-series model estimates in Table 5-7 were for single-vehicle nighttime male crashes among drivers age 21-23 , and daytime single-vehicle male crashes among drivers age 18-20. In both of these cases, the significant positive time-series model estimates were a result of the leveling off a pre-existing downward trend in crash frequency (see Appendix K, Figures 18 and 12).Table.5.8 shows estimated changes from pre-existing trends in New York serious crash involvement in 1979* Again, no significant decrease:;



TABLE 5.7Time-series Model Estimates of Changes in Property-damage- only Crash Involvement in New York After December'1978, When Michigan Raised- the Legal Minimum Drinking Age
Type of Crash Age of Dr iverI6rl7 18-20 21-23 . 2A-A5

Alcohol-related Indicators Pol ice-reported.Drinking Estimate .T-ratio- Percent 2.0 
1.6 • 

3A.6
-1.5

0.8
- * . 7

A . 2 ’ 1.9 
1 6 . A 2.1 0.5 •. 

2.6Single-vehicle Nighttime Male Estimate T-ratio Percent 0 . 0*
0.1
3.0

CL.31
1.7

35.0 * 0 .327.2*35.0 0.130.06.2
Non-alcohol-related Indicator Daytime Single-vehicle Male Estimate T-ratio Percent 0.030.22.0 O.A3

3 . 111)6.2 0.03 0.0 A. 1 0.130.67.2• ‘ 1P<0.01, .two-tailed test.  J Series logarithmically transformed . to reduceheteroscedasticity; estimate based on transformed series.
in injury/fatal crash frequency for 18-20 drivers was found, in contrast to the Michigan results, providing further evidence that Michigan's crash reductions among youth were due to the increase in drinking age.Significant increases in police-reported a Icohol- involved crashes for three of the four age groups might be due to improved police reporting of alcohol involvement, 'the suggested explanation of the increased frequency of police-reported a I coho 1-invoIved property damage crashes in New York identified with the November 1977 time-series model parameter. Unlike the pattern of results in “ able 5*&» however, Table



r • *•TABLE 5-8Time-series Model Estimates of Changes in Injury/Fatal Crash Involvement in'.New York After December 1978, When Michigan Raised the Legal Minimum Drinking Age
Type of Crash Age- of Dr iver16-17 18-20 21-23 24-45

Alcohol-related Indicators Police-reported Drinking Estimate 11.2 23.7 31.1 * 56.8T-ratio 7.01 2.3 6.61 ' 5.01T-ratio' 7.01 2.3 6.6* 5.01 -Percent 33-1 11.9 21.2' 1-3.7S i ng1e-veh i c 1e Nighttime Male Estimate 3.2 32.7 21*.3 59.8T-rat i0 0.9 3.61 2.6 4.61Percent 5.2 12.2 14.C 17.5
Non-alcohol-related Indicator . Daytime Single-vehicle Male Estimate 1.1 7-0 ■4.0 7.6T-ratio 0.2 1.0 1.0 1.5Percent 1.2 *♦.7 3.7 2.21P<0.01, two-tailed test.

5.8 reveals that the more reliable a 1cohol-related indicator, single­vehicle nighttime male crash involvement, also exhibited significant
* 1increases for the 21-23 and 24-l<5 age groups, and an estimated increase for 18-20-year-olds that was significant at the less conservative .05 level. The pattern of consistently positive point estimates, with five of the eight significant at the .0 1 . levelj suggests that a real increase in injury/fatal a 1cohol-reIated crash involvement occurred in 1979 among

fNew York drivers.5.1.L Pennsylvania. Crash involvement in Pennsylvania from 1972 through 1979 was also analyzed, for comparison with the Michigan and



M a i n e  r e s u l t s .  T h e  p o l i c e - r e p o r t e d  a l c o h o l  i n d i c a t o r  w a s  n o t  w e l l

s u i t e d  f o r  t h i s  r e s e a r c h .  F e w  c r a s h e s  w e r e '  i d e n t i f T e d  a s  a l c o h o l -

* * • * 

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

a c c i d e n t , "  a n d  c o u l d  n o t  b e  l i n k e d  t o  p a r t i c u l a r  d r i v e r s .  A s  a  r e s u l t ,

f r e q u e n c i e s  o f .  p o l i c e - r e p o r t e d  a l c o h o l - i n v o l v e d  c r a s h e s  w e r e  n o t

a n a l y z e d  i n  d e t a i l ; a l t h o u g h  a  p l o t  o f .  e a c h  t i m e  s e r i e s  i s  i n c l u d e d  i n

A p p e n d i x  D .  I n s t e a d  o f  d e t a i l e d  a n a l y s e s  o f  f r e q u e n c i e s  o f  c r a s h e s  w i t h

n o  p o l i c e - r e p o r t e d  a l c o h o l  i n v o l v e m e n t ,  t h e  t o t a l  f r e q u e n c y  o f  c r a s h -involvement wrs examined.Results, shown in Table'5*9. indicated that Pennsylvania drivers experienced no change in property damage crash involvement in 1S77» at the time Maine raised its drinking age and experienced a significant decrease in alcohol-related property damage crash involvement among young drivers. Again, a state without -a drinking age change, Pennsylvania, experienced no significant change -in youth crash involvement at the time a state that raised its drinking age, Maine, experienced significant decreases in a 1cohol-related crashes.Analyses of Ponr.sylvania injury crashes revealed no significant changes beginning in 1977 for any of the crash category/age group combinations (Table 5*10)*When Michigan raised its drinking age and experienced significant decreases in a 1cohol-related property .damage crash involvement among young drivers, Pennsylvania showed no change in a 1cohol-re 1ated property damage crash involvement among youth (Table 5-11) • Daytime property damage crashes in Pennsylvania among d r iv e s  of all ages were down 9 to.
tin 1979. however . Similar reductions in non-a 1 cohol-rel a ted crashes across all age groups were found in Michigan, indicating that some more



.
110

TABLE 5-9Time-series Model Estimates of Changes in Property-damage- only Crash Involvement in Pennsylvania' After October 1977, When Maine Raised the Legal Minimum Drir.king Age
Type of Crash Age of Driver •16-17 18-19 20-21 22-1*5

Alcohol-related Indicator Single-vehicle Nighttime Male Estimate 0.2 -17.2 -12.7 '■ r77-lT-ratio 0.0 0.8 0.8 ‘ 1.6Percent 0.1 - 8.9 -7-3 -12.6
Non-alcohol-related Indicator •DaytimeEstimate - o . i 1 -0 .01 -0 .1 1 -0 .0 1T-rat i 0 1.9 0.5 0.7 0.3Percent -12.2 -3.it -L.8 -2.1
Total /

.
*Estimate - 0 . 1 1 - 0.11 -0 .0 1 •-0.0*T-ratio 1-7 0.8 0.5 0.3Percent - 10.6 - 5.0 -2.9 -2.0S e ries  logarithmically transformed to reducehetcroscedasticity; estimate based on transformed series.

general factor affecting crash frequencies in multiple states, such as reduced economic activity in 1979. may be the cause of reduced non­alcohol-related crash involvement. Further support for such an argument can be found in the Maine results, where non-a1cohol-related property damage crash involvement also decreased significantly in 1979 (seeAppendix A). Of the four states analyzed here, only New York did not exhibit obvious decreases in non-a1cohol-re 1ated property damage crash involvement in 1979*



TABLE- 5-10Time-series Model Estimates of Changes in Injury/Fatal Crash Involvement in Pennsylvania After October- 1577. When Maine Raised the Legal•Minimum Drinking Age
Type of Crash Age of Dr iver -16-17 18-19 20-21 22-J»5

Alcohol-related Indicator •Single-vehicle . -Nighttime MaleEstimate '• 0.11 -0 .01 - 0 .2 1 . -o .o*.T-ratio • 0.7 0.1 2.1 0.5Percent -7.5 -0.6 - U . 8 -3 .*
Non-alcohol-related Indicator •

.Daytime . ,Estimate 20.8 31.7 -6.0 133.7T-ratio 0.5 0.5 0.1. 0.5Percent 3.1 3.7 -0.7 2.8

Tota 1EstimateT-ratioPercent • 31»*5
0.5-3.5 25-1

0.31.9 -76-51.2-5.7 170.1 • 0.5 
2.6

1 S e r i e s  l o g a r i t h m i c a l l y  t r a n s f o r m e d  - • t o  r e d u c e

h e t e r o s c e d a s t i c i t y ;  e s t i m a t e  b a s e d  o n  t r a n s f o r m e d  . s e r i e s .

Analyses of serious crash involvement in Pennsylvania revealed no significant changes in 1979 for any of the crash category/age group combinations (Table 5*12); Finding no change in a 1cohol-related serious crash involvement among. Pennsylvania youth in )979» when Michigan had significant decreases in youthful serious a 1 coho 1-re 1ated crashinvolvement strengthens a causal, interpretation of the drinking age/crash association observed in Michigan.5.1.5 D i s c u s s  i o n  o f  C r a s h  F  i n d I  n o s .  T h e  t i m e - s e r i e s  m o d e l

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



TABLE 5.11Time-series Model Estimates of Changes in Property-damage-only Crash Involvement in Pennsylvania After December 1978. When Michigan Raised the Legal Minimum Drinking Age
Type of Crash Age of Driver16-17 18-19 20-21 22-A5

Alcohol-related Indicator 1Single-vehicleNighttime Male . 'Estimate ;- -11.8 “ 20.7 12.7 \2.UT-ratio 0.7 1.0 0.8 0.9Percent -11.0 -10.8 8. A 8U
Non-alcohol-related Indicator •.• DaytimeEstimate -0.2s -0.2 3 -0.2 3 - O . l 3T-ratio 3-81 3 . 11 3-31 2.1.Percent - 16.6 -1 h.it -16.5 -9.1
Total EstimateT-ratioPercent -0 .2 1 3.31 “ 13-9 - O . l 32.6- 10.7

-O'. 1 3 2.5 -10.2 - o . l 31.3“5-5
1P<0.01, two-tailed test.^Series logarithmically transformed to reduceheteroscedasticity; estimate based on transformed series.

associated with increases in the legal minimum drinking age in Maine and Michigan, independent .of  the effects of long-term trends, seasonal cycles, and other factors. Alcohol-related property damage crash involvement' among young drivers after an increase in drinking age was significantly lower than previous trends would lead one to expect in both Maine and Michigan. Significant reductions in a 1cohol-related
fproperty damage ct ash involvement were not found for older, drivers within either experimental state, or for young drivers in the two comparison states that did not change the drinking age. Furthermore,



TABLE 5-12Time-series Model Estimates of Changes in Injury/Fatal Crash Involvement in Pennsylvania After December 1978. When Michigan Raised the Legal Minimum Drinking Age
Type of Crash ■ Age of Driver • •

16-17 18-19 20-21 22-1*5
AlcohoJ-related Indicator • - •Single-vehicleNighttime Male Estimate 0.01 O . l 1 0 . 1 1 O . l 1T-ratio .0.5 0.7 1.1 1.9Percent 3-9 5-1 ft.6 ■ 9-0
Non-alcohol-related Indicator- DaytimeEstimate -52.6 -20.3 -8.3 6lf. 1T-ratio 1.2 0.3 0.2 0.2Percent -8.5 - 2.6 - 1 .2 1-5
Total Estimate - 10L.0 -27.7 -91-3 ' 108.0T-ratio 1.6 o.i* l.ft 0.3Percent -11.3 -2.2 -7 .* 1-7aSeries logarithmically transformed to reduce heteroscedasticity; estimate based on transformed series.

identified reductions in non-alcohol-related property damage crashesduring this period were less than half the magnitude of the decrease ina 1cohol-re Iated crashes. The same analyses applied to serious( i .e .  injury and fatal) alcohol-related'crash involvement demonstratedsignificant reductions among young drivers associated with the higherdrinking age in Michigan, with no clear effect observed in Maine.
«Analyses of older drivers in Michigan and young drivers in the■ comparison states revealed no significant reductions in a 1cohol-related serious crashes. The most plausible explanation of this pattern of



findings is that raising the legal drinking age caused significant reductions in alcohol-related property damage crash involvement among young drivers in both Michigan and Maine, and caused ‘significant reductions in serious crash involvement in Michigan.
5.2 Effects o f . Ra i sed Drinking Aoe on Beverage Alcohol Salesin addition to analyses of crash involvement discussed above, aggregate alcoholic beverage sales were examined to identify whether the drinking age has a noticeable effect  on the beverage alcohol market in Maine or Michigan. Beverage sales data for the United States as a whole were used as a comparison time-series. Finally, sales data for New Hampshire were also examined to assess whether observed reductions in Maine beverage sales were due to increased cross-border purchases rather than a reduction in actual consumption of alcoholic beverages.5.2.1 Mi ch i aan. Results of analyses of aggregate beverage distribution in Michigan are summarized in Table 5-13 with a plot of each time series and detailed modeling results shown in Appendix H. Application of the iterative model building strategy to wine distribution in Michigan resulted in the model shown in Appendix H, Figure 1. Time-series modeling estimation results show that, controlling for the unexplained significant increase in October 1970. there were no significant changes in wine sales in 1972. after the drinking age was lowered, or 1979 . after the drinking age was raised.The final model for total beer distribution is shown in Figure H.2. From Table 5-13. it is evident that no significant change in total beer sales occurred in 1972, and a significant decrease of 5 . 38*4 k i loliters per month in total beer sales occurred beginning in January 1979. when a



• TABLE 5.13
T i m e - s e r i e s  M o d e l  E s t i m a t e s  of C h a n g e s  in A v e r a g e  M o n t h l y  

B e v e r a g e  A l c o h o l  S a l e s  in S t a t e  o f  M i c h i g a n

T y p e  of  B e v e r a g e  .

1n t e r v e n t i o n

J a n u a r y  1972: 
M i c h i g a n  L o w e r e d  

D r i n k i n g  A ge  .

J a n u a r y  1979s 
M i c h i g a n  R a i s e d  

D r i n k i n g ’A g e  .

D r a f t  B e e r

*

E s t i m a t e 1321. i» ' 1600.2
T - r a t i o 6 . 31 i  1 . 9 1

P e r c e n t 18.9 19.8

P a c k a g e  B e e r

E s t i m a t e 10L9.2 -7658.7
T - r a t i o 0.6
P e r c e n t 1.9 -11.5

T o t a l  Be er

E s t i m a t e IL62.0 -5383.5
T - r a t i o 0.8 3.01-
P e r c e n t 2 . U  .• -7.3

- W i n e

•

E s t i m a t e 165.9 • 86.8 -•

T - r a t i o 1.2 0.7
P e r c e n t 0.2 0.1

lP < 0 . 0 1 ,  t w o - t a i l e d  test.

mandatory beverage container deposit law and the raised- drinking age went into effect .Since package beer (Appendix. H, Figure 3' accounts for more than three-fourths of all beer distributed in Michigan, the time-series model is very similar to the model for ■ total beer. Again, no significant shift  in package beer sales in 1972 was observed.. However, a significant decrease in package beer sales of 7.659 k i lo l i te rs  per month occurred over the January 1979 through October I98O period.-



IIThe large one-month drop in wholesale package beer distribution in October 1978, evident"in the time-series plot, was most likely a result of wholesale and retail dealers reducing their purchases in an attempt to eliminate their inventory of nonreturnable containers before the December deadline when the mandatory deposit law went into e f fe c t .'The 1979“ 8o decrease in package beer distribution is substantially larger than the decrease in total beer sales, leading one to suspect
* *. • vthat pi.rt of the decline in package beer sales was offset by an inc.'ease ir. draft beer sa.les, which is confirmed by separate analyses of : the draft beer series. Time series analyses produced the model of draft beer sales shown in Appendix H, Figure k. An additional step function for I98O was added to the model because draft beer sales increased substantially in 1980 over and above the increase in 1979* The results reveal a significant temporary increase in draft beer sales beginning in January 1972, when the drinking age was lowered. The effect dissipated by the end of 1972, however, and no significant permanent shift  in draft beer sales associated with the lowered drinking age was observed (note1the pattern of the 12-month moving average in Appendix H, Figure A).Results for 1979 and 1980 indicate dramatic increases in draft beer sales in Michigan. Distribution in 1979 was 1,600 k i lo l iters  per month higher than expected given baseline patterns; the f ir s t  9 months of I98O exhibited an additional 1 , 19  ̂ k i lo l iter  per month increase. In spite of the large increases in draft beer distribution,, total beer distribution was down significantly for 1979“ 80 because package beer, which decreased in 1979"80, Accounts for over three-fourths of all  beer distributed in the State of Michigan. .



The significant increase in draft beer distribution in 1972, immediately after the drinking age was reduced from 21 to 18, can be interpreted as a result of the sudden expansion in the population of legal drinkers. Why the positive shift  in draft beer sales rapidly decayed is not clear. One might speculate that the effect  of the reduced drinking age was a sudden experimentation. with consumption of draft beer, with the novelty wearing off  after the f i r s t  year, followed by a return to drinking patterns practiced before the drinking age was lowered. This argument seems less plausible, however, -given the- permanent significant increases in a 1cohol-related public health problems, such as tr a f f ic  coll isions, following reductions in drinking age. A plausible hypothesis is that other exogenous factors, unrelated to the lowered drinking age, caused draft beer sales to decrease in 1973* Since youth age 18-20 constitute only a fraction of the total beer drinking population, a substantial increase, in consumption' by the 
18-20 age group could be easily masked by a small reduction in consumption by all other drinkers. Therefore, the significant increase in aggregate draft beer sales in 1972, concomitant with the lowered drinking ac,j, may be offset by a small reduction in consumption among all drinkers in 1973* due to other unidentified factors.The substantial decrease in package beer distribution in 1979"8°» when the drinking age was raised and non-returnable containers were banned, also has multiple explanations. Although the raised drinking age may ^account for a portion of the decrease, the magnitude of the decrease suggests that other factors, affecting the entire population of package beer consumers, were operating.. One such factor is the



mandatory container deposit law implemented in Michigan the same monththe drinking age was raised. One result of the. container law was a 10percent increase in the real price of package beer.** The price jumpand the inconvenience of returnable containers may explain the decreasein sales. In addition to reduced consumption of package beer resultingfrom its  increased cost (both direct monetary costs and in terms ofinconvenience), some consumers residing near Michigan's borders may haveshifted-their package'beer purchases to retai lers . in  bordering -states.However, -since most of Michigan's population does not reside near thestate's borders, they do not have easy-.access to adjoining states withnon-returnable containers where lower package beer prices prevail..  As a
*result,  i t  would appear that cross-border purchases do not account for the entire decrease in package beer sales in Michigan. This is not to say cross-border purchase of beer does not account for a significant portion of the observed decrease in Michigan package beer sales, since the densely populated metropolitan Detroit area is less than an hour drive from the Ohio border, where non-returnable containers are sold. In I98I the Michigan Commerce Department ••announced a crackdown on > persons crossing the State's borders to purchase package beer, arguing that a smuggling "epidemic" was harming Michigan business (Detroit Free Press. 1981).JtGiven substantial increases in draft beer distribution during the same period, it appears that a number of beer drinkers shifted some of

**Real price refers to price in constant dollars, controlling for the effects of inflation.**The political debate surrounding the implementation of. the mandato y container law included discussion as to whether the beverage industries were justified in raising prices; it. is simply noted here that retail  prices did, iri fact ,  increase.



* the'i r c o n s u m p t i o n  f r o m  p a c k a g e  t<? d r a f t  b e e r .  M i c h i g a n ' s  e c o n o m i c  

r e c e s s i o n ,  w i t h  a s s o c i a t e d  u n e m p l o y m e n t  a n d  r e d u c t i o n s  in d i s p o s a b l e  . 

i n c o m e ,  m a y  h a v e  c o n t r i b u t e d  to t h e  s h i f t  to less e x p e n s i v e  d r a f t  

b e e r . 21 • .

M i c h i g a n ' s  r a i s e d  d r i n k i n g  a g e  m a y  h a v e  h a d  a l a r g e r  e f f e c t  in

• • • • • 

r e d u c i n g  p a c k a g e  b e e r  c o n s u m p t i o n  a m o n g  y o u t h  t h a n  d r a f t  • beer

* # 
c o n s u m p t i o n  b e c a u s e  th e law d i d  n o t  p r o h i b i t  y o u n g  p e o p l e  a g e  1 8 - 2 0  f r o m

p a t r o n i z i n g  p u b l i c  d r i n k i n g  e s t a b l i s h m e n t s ;  o n l y  p u r c h a s e  a n d

c o n s u m p t i o n  of a lco hol ic'  b e v e r a g e s  w e r e  p r o h i b i t e d .  In a c r o w d e d  b a r  or

t a v e r n  a legal d r i n k e r  m i g h t  e a s i l y  p u r c h a s e  a l c o h o l i c  b e v e r a g e s  for •

%
f r i e n d s  u n d e r  a g e  21. As a r e s u l t ,  d r a f t  b e e r  s a l e s  m a y  b e  h i g h e r  than  

e x p e c t e d  if t h o s e  u n d e r  21 w e r e  n o t  a l l o w e d  to f r e q u e n t  p u b l i c  d r i n k i n g  

e s t a b l i s h m e n t s .  In a d d i t i o n ,  p a r t  of t h e  i n c r e a s e d  d r a f t  b e e r  s a l e s  in 

1 9 7 9 - 8 0  m a y  b e  a r e s u l t  of a n  i n c r e a s e d  n u m b e r  of " k e g g e r "  p a r t i e s  a m o ng  

1 8 - 2 0 - y e a r - o l d s ,  w h e r e  a legal d r i n k e r  p u r c h a s e s  a keg of d r a f t  b e e r  for 

c o n s u m p t i o n ' o f f - p r e m i s e  at a p a r t y  a t t e n d e d  by u n d e r a g e  d r i n k e r s .

5 . 2 . 2  Ma  i n e . R e s u l t s  of a n a l y s e s  of a g g r e g a t e  b e v e r a g e  a l c o h o l  • 

d i s t r i b u t i o n  in M a i n e  a r e  s u m m a r i z e d  in T a b l e  5 -1 ^.  and  a p l o t  o f  e a c h

t i m e  s e r i e s  a n d  d e t a i l e d  m o d e l i n g  r e s u l t s  a r e  s h o w n  in A p p e n d i x  G.
A p p l i c a t i o n  of t he  i t e r a t i v e  m o d e l  b u i l d i n g  s t r a t e g y  to the M a i n e  be e r  

d i s t r i b u t i o n  t i m e  s e r i e s  r e s u l t e d  in t h e  m o d el  s h o w n  in A p p e n d i x  G,
F i g u r e  2. C o n t r o l l i n g  for l o n g - t e r m  t r e n d s  and s e a s o n a l  c y c l e s ,  t he re

w a s  n o  s i g n i f i c a n t  c h a n g e  in b ee r  s a l e s  a s s o c i a t e d  w i t h  the r e d u c t i o n  in

^’A t e l e p h o n e  s u r v e y  of a r a n d o m  s a m p l e  of M i c h i g a n  ba rs,  t a v e r n s ,  

a n d  r e s t a u r a n t s  r e v e a l e d  t h a t  d r a f t  bee r has a s i g n i f i c a n t l y  lower 

r e t a i l  p r i c e  t h an  th an  an / o t h e r  o n - p r e m i s e  a l c o h o l i c  d r i n k .  D e p e n d i n g  

o n  r e g i o n  of the st at e,  r e t a i l  p r i c e  of d r a ' t  b ee r  w a s  17 to ^0 p e r c e n t  

lowe r t h a n  o n - p r e m i s e  p a c k a g e  b eer , u s u a l l y  the s e c o n d  l e a s t - e x p e n s i v e  

d r i n k  ( D o u g l a s s  et al., 19 8 0 ).



• n . *drinking age. However, there was a significant decrease in'- total beer sales averaging 1,114 kilol iters  per month (11.8%) after the drinking age was raised. The lower than expected sales after November 1977 are clearly evident in the time series plot.
TABLE 5-14 ' - 'Time-series Model Estimates of Change*") in AverageMonthly Beverage Alcohol Sales in State of Maine ,

 _______________________^________________ 1_________________:_______ i

Type of Beverage InterventionJune 1972: Maine Lowered Drinking Age November 1977 2 Maine Raised Drinking Age
Total BeerEstimate 179-4 -1114.2T-rat i o 1.1 6.8*Percent 2.6 -12.9
Wi ne . .

*Estimate -14.2 46.9T-ratio 0.7 2-5Percent -4.1 . 10.2
Spi r i ts tEst imatie -23.3 25-7T-rat io 1.2 1.3Percent -3-7 3̂ 6

1P < 0 . 0 1 ,  t w o - t a i l e d  t est.

No c h a n g e  in w i n e  .sales at the t i m e  the  d r i n k i n g  a g e  w a s  l o w e r e d  

w a s  i d e n t i f i e d .  As s h o w n  in T a b l e  5*14, the m o d e l  e s t i m a t i o n  r e s u l t s  

i n d i c a t e  an  i n c r e a s e  in w i n e  s a l e s  of 1 0.2%  a f t e r  the d r i n k i n g  a g e  w a s
I

r a i s e d  in late 1 9 7 7 ; the i n c r e a s e  is s i g n i f i c a n t  at p < . 0 5 , b u t  no t at 

p c .O l ,  the s i g n i f i c a n c e  level s e l e c t e d  for this s tud y.  C o n s i s t e n t  w i t h  

the m a r g i n a l  s i g n i f i c a n c e  of the e s t i m a t e ,  e x a m i n a t i o n  c>f the w i n e  s a l e s



plot (Appendix G, Figure 1) indicates that wine sales after October 1977 were not dramatically different than expected, given the long-term upward trend in wine sales.The time series model for spirits sales in Maine (Appendix G, Figure 3) revealed no measurable .changes.associated with either lowering or raising the legal drinking age.One might conclude,'on the basis of these findings, that the raised drinking age in Maine resulted in significantly reduced alcohol consumption among youth, since sales of beer, the beverage of choice among yr,,ng drinkers, decreased significantly after, the raised drinking age was implemented. . Although the interrupted time-series designemployed here is characterized by high internal validity , a serious\threat to a causal interpretation of the findings remairing iv contemporaneous history, that other events occurring at about the same time as the raised drinking age may account for the observed decrease in beer sales. As in Michigan, the major confounding historical factor is a mandatory beverage container deposit law, implemented in Maine in. January 1978, just  two months after the higher drinking aae went into effect (Maine, State of ,  1977)- Inconvenience of returnable containers, along with substantial increases in the price of canned and bottled beer may have caused the reduction in beer sales. Reduced sales, in turn, may have been due to reduced consumption and/or a shift  from purchasing beer in Maine to purchases in neighboring states, particularly New Hampshire, where beer prices are substantially lower. Beer prices have traditionally been lower in New Hamoshire than Maine because of lower tax rates. Maine's taxes on beer include excise tax of” 25 cents per gallon and general sales tax of 5 percent; in contrast, New Hampshire



has a 15 cent per gallon excise tax on beer and no sales tax (Distil led Spirits Council of the United States, 1980) . According to the Maine state o f f i c i a l s ,  the beer price differential has widened noticeably since implementation of the mandatory deposit law, with Maine residents . increasingly purchasing the lower-priced New Hampshire beer.1*5 ‘ 2.3 New Hampsh? re and Uni ted States as Compar i son Jurisdictions. The only change in alcohol distribution associated with lowered drinking ** ages in the two focal states of this investigation, Maine and Michigan, was a temporary increase in draft beer sales in Michigan in the f i r s t  year after the lower drinking age was implemented. When the drinking . .  age was raised; however, there were significant decreases’ in total beer sales in. both Maine and Michigan. In Michigan, where beer sales . were also examined separately for draft and package beer, the decrease' in total beer sales in 1S79“SO was due to a substantial decrease in sales of package beer, while sales of draft .beer increased.Interpretation of the changes in beer sales at the time these two states raised the drinking age is complicated by a major confounding historical factor in both states, implementation of mandatory beverage container deposit laws at about ■'"he same time the higher drinking ages went into e f fe ct .In an attempt to separate the effects of the drinking age change and the beverage container deposit: law, beverage sales in the State of New Hampshire were analyzed. New Hampshire is the only state bordering
J , Beer prices increased "considerably," after the mandatory container law was implemented, and consumers complained "bitterly" according to S. Rcdfield, Maine Department of Agriculture; personal conversation, June 1,’ 1981 .



with' Maine,1’ and Maine state o f f ic ia ls  have suggested that Maine beer
.  . drinkers may have shifted some of their beer purchases-to New Hampshireafter the container law was implemented and beer prices increased.30 Ifsuch cross-border purchases account for the 1,114 k i lo l iter  per monthdecrease in Maine beer sales concomitant with the increase in drinkinji • • • ■ age and implementation of the container law. New Hampshire beer sale!ishould increase by a .  comparable amount. Time-series modeling of NewHampshire beer sales, however, reveal no significant change at the timethe Maine container law was implemented (Table 5* 15) - As a result., onehas more confidence that observed reductions in Maine beer sales are dueto the increase in drinking age, and not the mandatory container deposit1 aw. . _New Hampshire lowered the legal minimum drinking age from 21 to 18
* • • for all alcoholic beverages in June 1973* Parameters for this legalchange were included in the time-series models for beer sales in NewHampshire, and results showed a significant 7-7% increase in packagebeer sales after the drinking age was lowered (Table 5*15)• Draft beersales were up an estimated 10.7% (significant at p<.05 but not at p<.01,using two-tailed tests). Based on these results, it appears thatlowering the drinking age in New Hampshire contributed to an increase insales of package and draft beer.31

3,A1though there might be beer purchases across Maine's northern border with Canada, the great majority of Maine's population resides in the southern region of the state. • •30S. Redfield, Maine Department of Agriculture, personal conversation June 1, 1981, and F. Robie, Maine Liquor Control Board,personal conversation, June 1, 1981.31£ffects of New Hampshire's increase in drinking age from'18 to 20 in May lQ79 could not be evaluated because beer sales data were only available throjgn 1979. providing only seven post-change observations.



TABLE 5 .15Time-series Model Estimates of.Changes in Average Mohthly Beverage Alcohol Sales in State of New Hampshire
InterventionType of Beverage June 1973s New Hampshire Lowered Drinking Age January 1978: Maine Mandatory Depos i t Law .

Draft Beer •Estimate 67.8 11.3 '■ ,T-rat.io •• 2:5 0.8Percent 10.7 1 :F/Package Beer Estimate 539.7 - . 258.6T-ratio 2 . 81 1.5Percent 7-7 3.11P<0.01, two-tailed test.
Beer sales in the entire United States from 1970 through 1980 were analyzed .for  comparison with the results for Maine, Michigan, and New Hampshire (Table 5*16) .33 Results showed no significant changes in nationwide draft beer sales after January 1972, when Michigan lowered the drinking age and experienced a temporary increase in draft beer

1 vsales. Second, there were no changes in nationwide draft or package beer sales after November 1977* when Maine raised the drinking age and
J , The time-series models .-included parameters for January 1972 (Michigan lowered drinking-age), November 1977 (Maine raised drinking age), and January 1979 (Michigan raised drinking age). Parameters for Maine and New Hampshire's drinking age reductions were not includedbecause they occurred within a relatively short time. Inclusion ofparameters for all of the drinking age reductions would have resulted in mu 11 i co i 1 i near i#ty problems when estimating the parameters of the full  time-series model (see Pindyck and Rubinfeld, 197 6:66 — 68 for anintroduction to the mu 11ico11inearity issue). In any event, ■ the raw time-series plot with a simple 12-month moving average shown in Appendix J ,  Figures 2 and 3 can be examined for the exact nature of beer sales trends in the early 1970s.



experienced a 12.9* reduction in beer sales. Third, nationwide package beer sales did 'not change . s ignificantly after January 1979, when Michigan raised the drinking age and experienced a significant 11.5% package beer sales reduction. In each of these cases, nationwide ±>eer sales showed hp measurable change at a time when sales in a state -.that has changed the minimum drinking age changed’ s ig n i f ic a n t ly .- ---
TABLE 5.16- '. ’Time-series Model Estimates of Changes in Average Monthly Beverage Alcohol Sales’ in the United States

• •
I n t e r v e n t i o n

T y p e  of B e v e r a g e J a n u a r y  1972: 
M i c n i g a n  L o w e r e d  

D r i n k i n g  A g e

N o v e m b e r  1977 - 
M a i n e  R a i s e d  

D r i n k i n g  A g e

J a n u a r y  1979: 
M i c h i g a n  R a i s e d  

D r i n k i n g  A g e

D r a f t  B e e r 

E s t i m a t e IOL5.8 .-2765.2 • 11515.2
T - r a t i o .0.5 l.A 5.81
P e r c e n t 0.6 -1.5 5.9

P a c k a g e  B e e r
• . •

E s t i m a t e 301*31 -0 17099.6 - 13L07.8
T - r a t i o 2.0 1.0 0-9
P e r c e n t 2.8 1.2 -0.9

1P<0.01, two-tailed test.
Total draft beer sales in the United States increased significantly beginning January 1979, .when Michigan implemented the higher drinking age and also experienced a significant increase in draft beer sales. The pattern of sales of U.S. total draft beer in recent years was similar to that found in Michigan. That *-, draft beer sales increased significantly in 1979 over expected sales given previous trends, with an additional significant increase in 1$80 over the already higher than



expected 1979 figures. However, nationwide draft beer sales In 1979 wasonly 5-9% higher than expected (Table 5*16). whi1e Mi chigan draft beersales increased 19 . 8% (Table 5*13)* It is clear that part of the
i n c r e a s e d  M i c h i g a n  d r a f t  b e e r  s a l e s  in r e c e n t  y e a r s  is a r e f l e c t i o n  of a

n a t i o n w i d e  t r e n d .  S i g n i f i c a n t  i n c r e a s e s  in d r a f t  b e e r  s a l e s  n a t i o n w i d e
•■ t •

m a y  b e  a r e s u l t  o f  s u c h  f a c t o r s  as t he  v e r y  s u c c e s s f u l  i n t r o d u c t i o n  a n d  

• #

m a r k e t i n g  of  l o w - c a l o r i e  ("light") b e e r s .  T h e  s u b s t a n t i a l  i n c r e a s e s  in 

M i c h i g a n  d r a f t  b e e r  s a l e s  o v e r  the  n a t i o n w i d e  i n c r e a s e s  a re l i k e l y  d u e  

to f a c t o r s  u n i q u e  to  M i c h i g a n ,  s u c h  as t h e  i n c r e a s e  in d r i n k i n g  age, 

m a n d a t o r y  c o n t a i n e r  d e p o s i t  law, a nd  u n u s u a l l y  s e v e r e  e c o n o m i c  

s l o w d o w n . 13 '■ *

5 . 2 . A D i s c u s s  i o n  of S a l e s  F i n d i n n s . C o n t r o l l i n g  for the e f f e c t s  of 

l o n g - t e r m  t r e n d s  a n d  r e g u l a r  s ea so na l  p a t t e r n s ,  the p r e s e n t  s t u d y  f o u n d  

s i g n i f i c a n t  c h a n g e s  in a g g r e g a t e  s a l e s  of  a l c o h o l i c  b e v e r a g e s  

c o n c o m i t a n t  w i t h  m o d i f i c a t i o n s  in the legal m i n i m u m  d r i n k i n g  age. In

all s ta t e s -- ex ami ned , b e e r ,  t h e  b e v e r a g e  of c h o i c e  a m o n g  y o u n g  d r i n k e r s ,
t. /

w a s  the b e v e r a g e  c a t e g o r y  m o s t  a f f e c t e d  by c h a n g e s  in d r i n k i n g  age. In 

M i c h i g a n  a n d  N e w  H a m p s h i r e ,  r e d u c t i o n s  in d r i n k i n g  a g e  f r o m  21 to 18 

w e r e  a s s o c i a t e d  w i t h  s i g n i f i c a n t  i n c r e a s e s  in b e e r  s a l e s .  In M a i n e  a n d  

M i c h i g a n ,  i n c r e a s e s  in d r i n k i n g  age  f r o m  18 to 20 and f r o m  18 to 21, 

• r e s p e c t i v e l y ,  w e r e  a s s o c i a t e d  w i t h  s i g n i f i c a n t  d e c r e a s e s  in total b e e r  

s a l es .  R e s u l t s  of a n a l y s e s  of n a t i o n w i d e  b e e r  s a l e s  for c o m p a r i s o n  w i t h  

the s t a t e - s p e c i f i c  a n a l y s e s  s t r e n g t h e n  the a r g u m e n t  that o b s e r v e d

3 3S u b t r a c t i n g  t he  .5.9* r e d u c t i o n  in U.S. total d r a f t  b e e r  s a l e s  

f r o m  the 1 9 .8 % r e d u c t i o n  o b s e r v e d  in M i c h i g a n  l e a ve s a 13•9^ r e d u c t i o n  

in M i c h i g a n  that c a n n o t  be d i r e c t l y  a t t r i b u t e d  to the f a c t o r s  c a u s i n g  

the n a t i o n w i d e  i n c r e a s e  in d r a f t  be er  sale s.



relationships between drinking age a'nd beer sales reflect a causal, e f fect  of the drinking age and not some other factors.However, the results on beverage sales are not as unambiguous as the results of analyses of crash data. Simultaneous implementation of a higher drinking age and a mandatory beverage container deposi.t law in both Maine and Michigan complicates interpretation of the results. ! In addition, poor general economic conditions in the late 1970s and early 1980s in states such as Michigan may be influencing the beverage alcohol market in ways that are not yet fu l ly  understood. These complications i l lustrate  limitations of analyses of aggregate sales data. Without age-specific''consumption data, the differential  effects of drinking age changes and other policy changes, such as the mandatory deposit law,* cannot be unambiguously determined. Furthermore, detailed information on the arinking practices of various subpopulations, identified by stratif ication variables such as income level and employment status, isneeded'to assess the influence of economic conditions and beverage-
«• *specific price changes on individual drinking patterns.

5.3 Beverage Control Law EnforcementIn addition to detailed analyses of crash involvement and alcoholic beverage sales, the-frequency of enforcement citations for violation of beverage control laws concerning selling or providing alcoholic beverages to underage persons in Michigan and Maine were briefly examined. The objective was simply to provide a preliminary impression of enforcement of the drinking age, focused on the providers of alcoholic beverages. Citations for underage individuals purchasing or consuming alcoholic beverages were not examined. ;



5*3*1 Hi ch i oan. The substantial effect of Michi gan‘ .*» higher* drinking age in reduc.ing alcohol-related crashes, among youth in the f i r s t  six months after the law was implemented was apparently not a result of s tr ic t  enforcement of the law. In the early months after the increase in drinking age, enforcement was minimal, and the new law . was “ flagrantly" disobeyed, according to an advisory panel established by' Hichigan's governor (Grand Rapids Press, 1979)* Increased enforcementefforts in late 1979 and 1980 were reflected in the frequency ofcitations issued by the Michigan Liquor Control Commission for sell ing, serving, or allowing minors to consume alcoholic beverages. Although the number of citations was 68% higher in 1979 than 1978, citationfrequency in 1980 was 156% higher than 1978 (see Appendix F, Figure 1).These increased citation frequencies in 1979"80 were in contrast to the relatively constant 300-A00 per year citation frequency in the mid-1970s. The effect of higher frequency of citations on alcohol- related crashes among youth in I98O remains a question for furtherresearch.3*

5 . 3.2 Ha i n e . The frequency of citations brought before the Administrative Court in Maine for selling or allowing minors to consume alcoholic beverages are shown in Appendix E, Figure 1.' -Although the pattern of increase in citation frequency the f i r s t  two years after the higher drinking age was implemented was similar to the Michiganexperience, the magnitude of the increases were substantially smaller.
J<ln spite of the increase in citations in ’ 1980, underage youth were s t i l l  atyle to acquire alcoholic beverages from licensed outlets. For example, of Al underage youth arrested between April and September I98C by an Oakland County (Michigan) special enforcement team for driving while intoxicated or driving under the influence of liquor, 2A% resorted they had been at a bar prior to arrest (Wolfe, 1S81).



Citations for providing alcoholic beverages to underage persons in Maine1increased 17% from'1977 to 1978, and 68% from 1977 to 1979- Based onthese data, it appears that Mainealso may have had minimal enforcementthe f i r s t  year after the new law was implemented, with increasedenforcement efforts in the second year with the higher dri-nking age.
• •One might also speculate that smaller increases in citation frequency in Maine compared to Michigan after the raised drinking age went into effect indicates less rigorous enforcement of the law in./teine. The lower enforcement efforts may account for the lack of a clear effect of the higher drinking age on injury crashes in Maine, in contrast to the significant effect of the increased drinking age on. injury crashes in Michigan.

5 . 3.3 0 i scuss i on of Enforcement Fi nd incs. This very briefexamination of enforcement of the legal minimum drinking age was based only on .'enforcement focused on the providers of alcoholic beverages,, primarily off-premise retail  outlets, bars and taverns, and restaurants. Enforcement of the drinking age focused on the individual underage drinker, and enforcement of laws against drinking-driving all would be expected to influence the frequency of a 1cohol-re 1ated crash involvement, the main dependent variable of the present study. The frequency of citations is .a lso  only a gross indicator of the level of enforcement, since information was not available on the number of citations in relation to the total number of citable violations, or the perceived risk of experiencing sanctions for providing alcohol to minors. 'The role of enforcement of drinking age laws is complex and deserves the attention of a separate study. • ;



6.1 Summary . . .’ • The core issue of this investigation was whether raising the legal minimum age for' purchase of alcoholic beverages has a significant effect in reducing alcohol-related motor vehicle crash involvement among young drivers, the leading cause of death for this age group. The findings are unambiguous; analyses of extended crash time series, comparing (1) alcohol-related with non-alcohol-related crashes, (2) young drivers with older drivers, and (3) states that raised the legal age with those that have not, demonstrate that significant reductions in a 1cohol-re 1atedcrash involvement among young drivers result from increases- in the
• •minimum drinking age. Taking into account the results from analyses of multiple states, age groups, and indicators of alcohol involvement, the best estimates of the effects of the raised drinking age .in Michigan and Maine are as follows. First ,  Michigan drivers age 16-20 experienced a net reduction of approximately 20% in the frequency of . involvement in alcohol-related injury-producing crashes due to the higher drinking age. The 20% reduction means that about 1100 fewer young Michigan drivers were injured in the f i r s t  12 months with the higher drinking -age than would have been expected had the legal age not been raised. Second, young Michigan drivers were involved in 17̂  fewer a 1cohol-related property damage crashes after the drinking age change, representing a reduction of about 1500 crash-involved drivers per year. Third, 18-19“ year-old Maine drivers were involved in approximately 20% fewer alcohol- related property damage crashes after the drinking age was r.-ised; that is ,  75 fewer young drivers were involved in property damage crashes than one would have expected had the law not been changed. These crash

6.0 SUMMARY, DISCUSSION, AND RECOMMENDATIONS



reductions are causally attributable to the higher drinking ages because substantial decreases in*crash involvement were limited to alcohol- related -crashes among young drivers in s ta te s  that raised the drinking age, with no comparable reductions in non-a1 coho 1-related crashes among youth, crash involvement of older drivers within the same state', or crash"involvement of young drivers in comparison states with uncharged dr i nk i ng ages. . ’ .Although the public health benefits and reduced social costs resulting from injury and property damage reductions identified in this research are large, note that the benefits of higher drinking ages are understated, because reductions in injuries to passengers of young crash involved drivers have not been taken into account.The conclusion that the legal minimum drinking age affects youth crash involvement is further strengthened by comparing'results of this research on the raised drinking age with results of earlier research on effects of lowered drinking age. Douglass and Freedman (1977) analyzed a subset of Michigan jurisdictions with complete accident reporting over the 1968 through 1975 period, using a time-series design. Results revealed a 17  ̂ (p<.06) increase in total ( i . e . ,  property damage andinjury producing) single-vehicle nighttime male crash involvement among drivers age 18-20 associated with the lowered drinking age in 1972.Police-reported drinking driver crash involvement increased 35* (p<.01)after the drinking age was reduced. Similar analyses for the State ofMaine revealed a 29-* (p<.02) decrease in reported a 1 cohol -̂rel atedcrashes, and 'a lbS (p<.10) decrease in single-vehicle nighttime male crash involvement associated with Ma i ne1 *■ reduction in drinking age from 20 to 18 in 1972 (Douglar.s et a l . ,  157M • Comparisons between these



earlier findings and results of the present investigation reveal that, raising the drinking age reverses the effect of prior reductions in drinking age. Estimates of the increase in alcohol-related crash' involvement among young drivers associated with Michigan.and Maine'slowered drinking ages'ranged from 16 to 35%« remarkably similar to the
• •Tl to 3J4* range of estimates obtained in the-present study of decreased a 1cohol-related crash involvement associated with raising the drinking age in these two states.

-6.2 D? scussionAlthough the effect of the raised drinking age in reducing youthful auto crashes is now clearly documented, some caution is warranted before a blanket statement is made that any state raising the drinking age can count on a 20* decrease in youth crash involvement. The effect  of higher drinking ages is not necessarily uniform across states. In this research, the effect in Michigan was larger and more obvious that the effect in Maine, ‘ particularly for the more serious, .injury-producing crashes. As noted in section 3-2.2, two studies of fatal  crash involvement in Massachusetts found no significant reductions due to an increase in drinking age from 18 to 20 (Hingson et a l . ,  1981; Williams et al . .  1981),.One possiole reason for the lack of an effect in Massachusetts is that four of the five state bordering Massachusetts had minimum drinking aged of 18 for all alcoholic beverages- after Massachusects' higher drinking age was implemented.3* The availabi1ity of beverage alcohol to
V ' -3,Vermor.t, New York,. Connecticut, and Rhode Island permitted 18- year-olds to purchase all types of alcoholic beverages during the period for which the Massachusetts law was evaluated. New Hampshire increased



W ‘

M a s s a c h u s e t t s  yo u t h  was not r e d uced as much' as in ot h e r  s t a t e s  t h a t  ‘ v . "

r a i s e d  t h e . d r i n k i n g  age, since M a s s a c h u s e t t s  yo u t h  had a legal .supply of 

alcohol in c o n t i g u o u s  states. H i n g s o n  et al.'s (1981) survey, results 

p r o v i d e  some s u p port for this line of reasoning, s i n c e  u n d e r a g e  

M a s s a c h u s e t t s  y o u t h  reported l ittle d i f f i c u l t y  o b t a i n i n g  alcohol after 

the d r i n k i n g  age w a s  raised. E v i d e n c e  that c o n t i g u o u s  s t a t e s  w i t h  

d i f f e r e n t i a l  m i n i m u m  d r i n k i n g  ages c r e a t e  prob l e m s  w i t h  c r o s s - b o r d e r  

• p u r c h a s e s  of alcohol by youth was p r o v i d e d  by Lillis et al. O 9 8 D , w h o  

found that 18-20 - y e a r - o l d  P e n n s y l v a n i a  res i d e n t s  w e r e  o v e r - r e p r e s e n t e d  

in a l c o h o l - r e l a t e d  traffic c r a shes o c c u r r i n g  in N e w  York c o u n t i e s  • •

c o n t i g u o u s  w i t h  P e n n s y l v a n i a . 34 T a k i n g  such c r o s s - b o r d e r  p r o b l e m s  into ' 

c o n s i d e r a t i o n ,  one mi g h t  s u g g e s t  the d e v e l o p m e n t  of a n a t i o n w i d e  / /

c o n s e n s u s  for a d r i n k i n g  age at 20 or 21, w i t h  u n i f o r m  e f f e c t i v e  

e n f o r c e m e n t  of the law across states. In any event, potential c r o s s -  

bo r d e r  p u r c h a s e  of alcohol m u s t  be c o n s i d e r e d  w h e n  e v a l u a t i n g  e f f e c t s  of 

s t a t e - s p e c i f i c  d r i n k i n g  age laws. •

A n o t h e r  potential e x p l a n a t i o n  of the lack of an o b s e r v e d  e f f e c t  of 

M a s s a c h u s e t t s '  higher drinking age is related to the data analyzed. In 

bot h  s t u dies w h e r e  no effect of h i gher d r i n k i n g  ages was found (Hingson 

et al., 19 8 1; W i l l i a m s  et al., 19 8 1) , the d e p e n d e n t  v a r i a b l e ,  fatal 

crash involvement, had low f r e quencies. The number of a 1c o h o l - r e l a t e d  

crash f a t alities among a limited age group w i t h i n  one st a t e  is 

re l a t i v e l y  small for analysis purposes, and, as a result, the large 

r a n d o m  v a r i a t i o n  in the number of fat a l i t i e s  from m o n t h  to month, or

* '

f

(
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its drinking age from 18 to 20 in May 1979. just one month after the Massachusetts increase was implemented.‘The minimum drinking age is 21 in Pennsylvania and - 18 in New
Y o r k .



even year to year, makes i t  d i f f ic u l t - to  identify a significant effect- of a policy change such as the drinking age.- Even in Michigan, where substantial reductions in both injury-producing and property damage crash involvement due to the raised drinking age were clearly found, no significant effect of the raised drinking age was discernable when fatal crashes alone were analyzed (Wagenaar, I98O) . The problems' with lowcrash counts for analysis might also emerge for non-fatal crashes in less populous states like Maine, making it  more d if f ic u lt  to detect any effect of policy changes. As a result, while evidence to date clearly demonstrates an effect of raising..the drinking age, reductions in crashes and injuries may not always be clearly evident in less populous jurisdictions. *■ NOne implication of these findings for future evaluations of thedrinking age or other public policy changes is that analyses should not be limited to fa ta lit ies  only, but should also include the much larger, number's' of injury and property damage crashes. Although the effort and costs associated with analyzing non-fatal crashes is substantiallyhigher, such analyses may avoid incorrec.. conclusions that a policy change had no effect on the outcome of interest .31In spite of the substantial effect of the raised drinking age inreducing a 1cohol-re 1ated crash involvement among young drivers, it  is important tokecp in mind that the drinking age does not eliminate this
31 I n c r e a s e d  c o s t  a n d  e f f o r t  r e q u i r e d  for a n a l y s e s  of n o n - f a t a l  

c r a s h  i n v o l v e m e n t  is r e a d i l y  a p p a r e n t  w h e n  the n u m b e r  of f a t a l l y  i n j u r e d

d r i v e r s  is c o m p a r e d  w i t h  t h e  total n u m b e r  of c r a s h  i n v o l v e d  d r i v e r s .

For e x a m p l e ,  in 1979 a b o u t  2 - 5 0 0  M i c h i g a n  d r i v e r s  w e r e  f a t a l l y  i nj u r e d  

in c r a s h e s ,  w h i l e  a b o u t  6 2 5 . 0 0 0  d r i v e r s  w e r e  i n v o l v e d  in r e p o r t e d

c r a s h e s .  A n a l y s e s  of all c r a s h - i n v o 1v e d  d r i v e r s  o v e r  a m u l t i - y e a r  

p e r i o d  in s eve ral  s t at e s ,  as w a s  d on e  in the p r e s e n t  i n v e s t i g a t i o n ,

r e q u i r e s  the p r o c e s s i n g  of m i l l i o n s  of c r a s h  r ec o r d s .



very serious public health problem. If a raised drinkijig age reduces' the magnitude of the prpblem by 20%, by implication 80% of the alcohol- related crashes are continuing to occur, and require continuing prevention e f fo rts .  If a large number of alcohol-related crashescontinue to occur among underage pc . s, it  is clear that some youhgpeople continue to drink alcoholic beverages .after an increase in drinking age, and therefore must s t i l l  have alcohol available to them. Raising the legal minimum drinking age does not e 1iminatej . the availabil ity  of alcohol to young people, but rather is one public policy that reduces alcohol availabil ity and publ.ic health problems associated with alcohol use.Minimum purchasing ages have never prevented underage youth from drinking any alcoholic beverages. Recall the literature reviewed . in Section 2.1, which indicates that a majority o': high school youth are not abstainers.-. It is not reasonable to expect a raised legal drinking age to eliminate all  youthful alcohol consumption. The observation that youth continue to drink after implementation of higher drinking ages has been cited as evidence that the laws have no e ffect .  However, evaluation of any prevention policy or program is based on marginaleffects in reducing public health problems. No prevention effort Isr ea l is t ica l ly  expected to prevent all of the incidence of a major public health problem. The legal minimum drinking age substantially reduces alcohol-related crash involvement among young drivers; that it does not eliminate this serious problem is no reason not to consider minimum drinking age aĵ  one component of a broader prevention effort .
T h e  m i n i m u m  d r i n k i n g  a g e  is one  of m a n y  p u b l i c  p o l i c i e s  a f f e c t i n g  

the a v a i l a b i l i t y  of a l c o h o l i c  b e v e r a g e s .  T h e  d r i n k i n g’ a ge  is a



particularly good test of effects of. alcohol control laws and alcohol, availabil ity  for several reasons. First ,  changes in alcoholavailabil ity are focused on a specific age-group, permitting other age- groups to serve as comparisons. Abundant high quality data over an extended period of time are readily available for motor vehicle crashes, the leading alcohol-related health problem among the focal age group.J * « • The outcome variable is an acute (not chronic) alcohol-related healthproblem, the. incidence of which can be expected to respond immediately to a major- change in dr; nking patterns. Finally, the drinking age is one indicator of alcohol availabil ity  that has changed in both directions in the past decade, providing the opportunity to evaluate effects of reduced as. well as expanded availabil i ty .  For these reasons, the legal minimum drinking age has provided an ideal opportunity for the scientific  evaluation of propositions based on availabil ity  theory.v ’ ,In addition to the primary focus on motor vehicle crashes, this- investigation also analyzed the effect of the drinking age on aggregate ; alcoho i „ beverage sales. Implementation of mandatory beveragecontainer deposit laws in both Michigan and Maine at the same time the drinking age was raised complicated interpretation of the findings. Mandatory container deposit laws also affect alcohol availabi1ity not only by increasing the inconvenience of purchasing package beer (and
J I Although data on traff ic  crashes are far from perfect, their quality is high compared to data on the incidence of other alcohol- related social and health problems such as non-motor-vehic1e accidents, homicide, assault,  child or spouse abuse, divorce, unemployment, and chronic ^diseases resulting from or exacerbated by heavy alcohol consumption. Furthermore, although data on police-reoorted alcohol- involvement in traf f ic  crashes is often disparaged, such data are often very useful, particularly for states (such as Michigan) -with separate dichotomous alcohol involvement items on statewide standard crash reporting forms.



returning empty containers), but also by causing a significant increase in retail price of package beer. ,.1 though the -independent effects of the drinking age and container laws could not be determined, major changes in sales of beer-were associated with the legal changes of the late 1970s. These, results provide further evidence of the importance pf evaluating public policies for their effects on alcoholic beverage sales/consumption and associated public health problems.
6.3 Recummendat ? onsFollowup studies should be conducted, assessing whether the effects observed ? n th i s research i ncrease or decrease over time. This research was limited to an examination of the f ir s t  year or two after higher drinking ages were implemented. One might hypothesize that the long­term effect  v»111 be larger than the short-term effect identified here, since the 18- 20-year-old cohort the f ir s t  few years after a legal change includes individuals who had. had the right to drink prior to implementation of the higher drinking age. One might suppose that those who were drinking legally prior to the new laws would be less likely to give up their drinking habits than later cohorts who never had the right to drink. Thus, one would hypothesize that the reduction in alcohol- related crash invo1vement'during the transitional age cohort are smaller than the long-term effect of raising the drinking age.The pre-dr i vi no dr i nk i no envi ronment and dr i nk i no pract i ces of youth shou1d be i nvest i gated. The present research established a link between legal drinking age and crash involvement. As was discussed in Section 3*3.  ̂ variety of intervening factors mediate this relationship. One main intervening factor is the drinking practices' of youth, including both quantity-frecuency of consumption and social situations



in which pre-driving drinking occurs." Further research on drinking- practices of youth should focus on behavioral patterns which precede dr-iving after drinking.'-Another intervening.variable between a change in legal drinking.age and crash outcomes is enforcement of the drinking age. 'Levels of enforcement activity ,  as perceived by both law enforcement o f f i c i a l s  and
4young people the focus of the enforcement efforts ,  deserves more attention.Ana 1yses of specific subpopulat i ons of crash-? nvolved drivers should be conducted. This research"assessed the effect of drinking ageon the aggregate of all  reported 18-20-year-old crash-involved youth in

• * * Michigan. Analyses of single-year age categories would aid in thedetermination of an optimal legal drinking age. For example, i f  thebeneficial effect of a higher drinking age is largely due to reducedalcohol-related crash involvement among 18 and lg-year-olds, with l itt le-effect on 20-year-olds, a minimum drinking age at 20 may provide most ofthe benefits of the higher legal age at a lower cost in terms ofrestricting the freedom of young people. A second main demographiccharacteristic of crash-involved drivers that should be taken intoaccount is sex. As discussed in Chapter 2.0, the a 1cohol-re 1ated crashproblem is largely a problem of male drivers. However, there is someevidence that the differential drinking /(and perhaps driving afterdrinking) patterns between males and females is decreasing (NationalInstitute on Alcohol Abuse and Alcoholism, 1980). Very l i t t l e  researchto date has focused on the young female a 1cohol-re 1ated crash-involved



Other ma ior changes in alcohol ava?labi1i ty should be evaluated for publ1c hea1th e f fe c ts „ Since substantial changes in the availabil ity  of alcohol to young drinkers, as reflected in the legal drinking age, have been found to have a .clear impact on a major alcohol-related health problem, other changes in alcohol availabil ity should be examined for .public health e ffects .  Governmental actions, either throughadministrative policy, regulatory changes, .or legislation, frequently
* J ‘have : direct implications for alcohol availabil ity .  For example,deregulation or other changes in alcoholic beverage prices, changes inalcohol tax formulae, and zoning and other local ordinance modificationssnould be adequately evaluated regarding their conseaiences for alcohol-related morbidity and mortality. Some of these policies, which mayappear to have no direct connection with alcohol policy, such asmandatory container deposit laws, were found in this research to beassociated with major changes in aggregate alcoholic beverage sales.

• •The effects of new legislation and regulations should be regularly measured, and the results should be used to guide the formulation . of public policies designed to prevent alcohol abuse and other alcohol- related problems.Alcohol control policies historically have been used to accomplish many purposes. In addition to protecting the public health, these laws have been used to ref 1ect .socia 1 and moral standards, to ensure a stable market for beverage alcohol, and to create mechanisms for governmental revenues. Although other considerations enter into a du.termination of
I

the m i n i m u m  ag e at w h i c h  a l c o h o l i c  b e v e r a g e s  ca n be l e g a l l y  p u r c h a s e d ,  

the r e c o m m e n d a t i o n  b e l o w  is b a s e d  s o l e l y  on the p u b l i c  h e a l t h  a nd  soci al



cost implications of research findings concerning- effects  of the drinking age on alcohol-related motor vehicle crash involvement.A 1 eqa 1 dr ink ino aoe a_t £L should be encouraged. Rarely in the f ie ld  of public health is i t  possible to identify a law, public' policy, or programmatic effort  that has a demonstrable effect on a major cause •of' morbidity due to individual behavioral patterns. Few traff ic  safety prevention programs have been found to have prevented significant numbers of alcohol-related tr a f f ic  accidents among young drivers. Recent changes in legal drinking age in Michigan and Maine produced significant reductions in injuries and social _ costs associated- with t r a f f ic  accidents. The higher drinking age can be considered- a successful public health countermeasure against a leading cause of morbidity and mortality among youth. If the basis for a determination of the minimum age of purchase for alcoholic beverages is the public health consequences of alternative drinking ages, one must conclude that higher drinking ages should be encouraged.3* . ..The view that demonstrable effects of the drinking age lead to the conclusion that the drinking age should be high is not universally held. It has been argued (Bowen and Kagay, 1973* Cucchiaro et a l . ,  197**) that the higher frequency of a 1cohol-related collisions among young drivers when the drinking age is low should not be interpreted as support for a higher drinking age,, because the lower legal age simply results in young drivers experiencing the high rates of a 1cohol-re 1ated collisions characteristic of drivers in their early 20s. Since the proportion of
I

all c o l l i s i o n s  that a r e  a 1 c o h o  1-re 1 a ted is a p p r o x i m a t e l y  t h e  s a m e  for

3,T h e  " p r o t e c t i o n  of life an d limb" w as  f ou n d  by the c o u r t s  to be  

t he  r a t i o n a l  b a s i s  for the 1978 c h a n g e  in M i c h i g a n ' s  legal d r i n k i n g  a g e  

(Guy. 1 9 7 8 : 5 0 .



18-20-year-olds under a lower legal drinkir.g age as the proportion that are a 1cohol-re 1 a ted among drivers in the early 20s, the increased frequency of alcohol-related crashes among 18-20-year-olds resulting from a lowered drinking age provides insufficient just i f icat ion for a higher minimum drinking age, according to these authors.However,- i t  must be recognized that the lower drinking age expands the age group with a particularly high risk of alcohol-related crash involvement by three years. There is no evidence that a lower drinking age causes a shift  in the high risk age group from those in their early 20s to those in their late teens. When the drinking age is reduced to 18, drivers age 21-2*4 remain at high risk of a 1 cohol-related collision involvement, while those age 1 £1-20 are added to the high risk age group.The prevention of a 1 coho 1-re 1ated crash involvement is inevitably an ethical,  value, or political issue. The prevention of health problems that are a result-of individual behavioral patterns is based on the exercise of power >r/ those who want to change individual behavior to minimize health problems, against those who are viewed as contributors to the problems. With regard to the legal drinking age, there is a compromise between the pleasures/liberties of young drinkers and other positive functions alcohol may provide for society (e.g . ,  enhancing the stabil ity of the socio-political system), and dysfunctional consequences of youthful alcohol use, of which traff ic  crash involvement is one example. The classic issue for public health prevention is ,  how much interference in the lives of individuals is acceptable i ri pursuit of improved health? Do we only intervene when the individual's actions affect otners? Almost everything a person does a f f t ' t s  others to some extent in our increasingly complex social system. A balance between



competing values such as individual freedom and the public's health and safety must be obtained through the political  system, where, hopefully, a compromise is achieved that is acceptable to most of the members of the social system.40
40 It is important to note, however, that those with an economic interest in increased use of alcoholic beverages are- likely to have a disproportionate influence in the political  process.
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6.0 SUMMARY, DISCUSSION, AND RECOMMENDATIONS

6.1 Summary

T h e  c o r e  issue of this i n v e s t i g a t i o n  w a s  w h e t h e r  r a i s in g  the legal

in r e d u c i n g  a l c o h o l - r e l a t e d  m o t o r  v e h i c l e  c r a s h  i n v o l v e m e n t  a m o n g  y o u n g

d r i v e r s ,  the leading c a u s e  of d e a t h  for this age group. T h e  f i n d i n g s

a r e  u n a m b i g u o u s ;  a n a l y s e s  of e x t e n d e d  c r a s h  t ime series, c o m p a r i n g  (1)

a I c o h o  1- r e l a t e d  w i t h  n o n - a l c o h o l - r e l a t e d  cr as h e s ,  (2) yo ung  d r i v e r s  w i t h  

o l d e r  d ri v e r s ,  and (3) st ate s that r a i s e d  the legal a g e w i t h  t h o s e  that 

h a v e  not, d e m o n s t r a t e  that s i g n i f i c a n t  r e d u c t i o n s in a I c o h o  1- re 1at e d  

c r a s h  i n v o ' v e m a n t  a m o n g  y ou ng d r i v e r s  r e s u l t  fr om  i n c re as es  in the 

m i n i m u m  d r i n k i n g  age. T a k i n g  into a c c o u n t  the r e s u l t s  fr om  a n a l y s e s  of 

m u l t i p l e  states, age g ro ups , and i n di c a t o r s  of alcohol i n vo l ve me nt ,  the 

b e s t  e s t i m a t e s  of the e f f e c t s  of the raise d d r i n k i n g  age in M i c h i g a n  and 

M a i n e  are as f o l l o w s .  First, M i c h i g a n  d r i v e r s  age  18-20 e x p e r i e n c e d  a 

net r e d u c t i o n  of a p p r o x i m a t e l y  20% in the f r e q u e n c y  of i n v o l v e m e n t  in 

a 1 c o h o  I-re I a ted i n j u r y - p r o d u c i n g  c r a s h e s  d u e to t h e h i g her d r i n k i n g  a g e . 

T h e  20% r e d u c t i o n  m e a n s  that a b o u t  1100 fewer y ou ng M i c h i g a n  d r i v e r s

w e r e  injured in the f i r s t 12 m o n t h s  w i t h  the h i g h er  d r i n k i n g  a ge than

I

w o u l d  have bee n e x p e c t e d  had the legal age not bee n raised . S e con d, 

y o u n g  M i c h i g a n  d r i v e r s  w e r e  i n v ol ve d  in \~]% fewer a I c o h o  I-re I a t e d 

p r o p e r t y  d a m a g e  c r a s h e s  after the d r i n k i n g  age change, r e p r e s e n t i n g  a 

r e d u c t i o n  of ab out  1500 c r a s h - i n v o I v e d  d r i v e r s  per year. T h i r d , 18— 19“

ye a r - o l d  M a i n e  d r i v e r s  w e r e  inv olved in a p p r o x i m a t e l y  20% fewer a l c o h o l -  

r e l a t e d  p r o p e r t y  d a m a g e  c ra s h e s  a fter  the d r i n k i n g  age w as r ais ed;  t h at 

is, 75 fewer young d r i v e r s  w e r e  in vo l v e d  in p r o p e r t y  d a m a g e c r a s h e s  than 

o ne  w o u l d  have e x p e c t e d  had the law not b e e n  cha nge d. T h e s e  c r a s h

m i n i m u m  age for p u r c h a s e  of a l c o h o l i c  b e v e r a g e s  ha s a s i g n i f i c a n t  e f f e c t

131



r educ t ions  a re  causa l ly  a t t r i b u t a b l e  to the higher dr inking ages because

related crashes among young drivers in states that raised the drinking age, with no comparable reductions in non-a1cohol-related crashes among youth, crash involvement of older drivers within the same state, or crash involvement of young drivers in comparison stales with unchanged drinking ages.Although the public health benefits and reduced social costs
»■ — — -resulting from injury and property damage reductions identified in this research are large, note that the benefits of higher drinking ages are understated, because reductions in injuries to passengers of young crash involved drivers have not been taken into account.The conclusion that the legal minimum drinking age affectc youth crash involvement is further strengthened by comparing results of this research on the raised drinking age with results of earlier research on effects of lowered drinking age. Douglass and Freedman (1977) analyzed a subset of Michigan jurisdictions with complete accident reporting over the 1968 through 1975 period, using a time-series design. Results revealed a 17* (p<.06) increase in total ( i .e . ,  property damage andinjury producing) single-vehicle nighttime male crash involvement among drivers age 18-20 associated with the lowered drinking age in 1972. Police-reported drinking driver crash involvement increased 35* (p<.01)after the drinking age was reduced. Similar analyses for the State of Maine revealed a 29* (p<.02) decrease in reported a 1 coho 1-re 1atedcrashes, and a 16* (p<.10) decrease in single-vehicle nighttime malecrash involvement associated with Maine's reduction in drinking age from 20 to lifOin 1972 (Douglass et a l . ,  197̂ ) - Comparisons between these

substantial decreases in crash involvement were limited to alcohol-



e a r l i e r  f i n d i n g s  and r e s u l t s  of the  p r e s e n t  i n v e s t i g a t i o n  reveal that 

r a i s i n g  the d r i n k i n g  a g e  r e v e r s e s  the e f f e c t  of p ri or  r e d u c t i o n s  in 

d r i n k i n g  age. E s t i m a t e s  of the i n c r e a s e  in a I c o h o l - r e l a t e d  c r a s h  

i n v o l v e m e n t  a mo ng y o u n g  d r i v e r s  a s s o c i a t e d  w i t h  M i c h i g a n  a nd  M a i n e ' s  

l ower ed d r i n k i n g  ages r a n g e d  fr o m  16 to 35%. r e m a r k a b l y  s i m i l a r  to the 

11 to r an ge of e s t i m a t e s  o b t a i n e d  in the p r e s en t  s t u d y  of d e c r e a s e d  

a 1c o h o l - r e  1a ted c r a s h i n v o l v e m e n t  a s s o c i a t e d  w i t h '- a i s i n g  the d r i n k i n g  

a g e  in t he s e  two states..

•

6.2 D i s c u s s  i on

A l t h o u g h  the e f f e c t  of the r a i s e d  d r i n k i n g  age  in r e d u c i n g  you thf ul 

a u t o  c r a s h e s  is n o w  c l e a r l y  d o c u m e n t e d ,  some c a u t i o n  is w a r r a n t e d  b e f o r e  

a b l a n k e t  s t a t e m e n t  is m a d e  that any s t a t e  r ai s i n g  the d r i n k i n g  age can 

c o u n t  o n  a 20% d e c r e a s e  in y o u th  c r a s h  i nv ol v e m e nt . T h e  e f f e c t  of 

h ig h e r d r i n k i n g  ages is not n e c e s s a r i l y  u n i f o r m  a c r o s s  s t ate s. In this 

r e s ea rc h ,  the e f f e c t  in M i c h i g a n  w a s  larger and m o r e  o b v i o u s  that the 

e f f e c t  in Maine, p a r t i c u l a r l y  for the m o r e  ser ious, i n j u r y - p r o d u c i n g  

c r a s h e s .  As not ed in ' wCt ion  3*2.2 , two s t u d i e s  of fatal c ra sh  

i n v o l v e m e n t  in M a s s a c h u s e t t s  f o u n d  no s i g n i f i c a n t  r e d u c t i o n s  du e to an 

i nc r e a s e  in d r i n k i n g  age f r o m  18 to 20 (Hingson et al., 19 8 1; W i l l i a m s  

et a 1 ., 1981) . |

One p o s s i b l e  r e a s o n  for the lack of an e ff ec t  in M a s s a c h u s e t t s  is 

that four of the five s t a t e  b o r d e r i n g  M a s s a c h u s e t t s  had m i n i m u m  d r i n k i n g  

aged of 18 for all a l c o h o l i c  b e v e r a g e s  after M a s s a c h u s e t t s '  higher 

d r i n k i n g  age was i m p l e m e n t e d . 55 T he  a v a i l a b i l i t y  of b e v e r a g e  alcohol to

5 57ermor.t, N ew York, C o n n e c t i c u t ,  and R ho de  Island p e r m i t t e d  18- 

y e a r - o l d s  to p u r c h a s e  all types of a l c o h o l i c  b e v e r a g e s  d u r i n g  the p er io d  

for w h i c h  the M a s s a c h u s e t t s  law w a s  e v a l u a t e d .  N ew  H a m p s h i re in c r e a se d



« •

M a s s a c h u s e t t s  y o u t h  w a s  not  r e d u c e d  as m u c h  as in o t h e r  sta t e s  that 

r a i s e d  the d r i n k i n g  age, s in c e  M a s s a c h u s e t t s  y o u t h  ha d a legal s u pp l y  of 

alco hol  in c o n t i g u o u s  s t a tes . H i n g s o n  et a l . ' s  (1981) survey, r esu lts  

p r o v i d e  som e s u p p o r t  for this line of r e a s o n i n g ,  since u n d e r a g e  

M a s s a c h u s e t t s  y o u t h  r e p o r t e d  lit tl e d i f f i c u l t y  o b t a i n i n g  alcohol a fter  

the d r i n k i n g  a ge w a s  r a ised . E v i d e n c e  that c o n t i g u o u s  sta te s w i th  

d i f f e r e n t i a l  m i n i m u m  d r i n k i n g  ag es  c r e a t e  p r o b l e m s  w i t h  c r o s s - b o r d e r  

p u r c h a s e s  of alcoho l by y o u t h  w a s  p r o v i d e d  by L i l l i s  et al. (19 8 1) , w h o  

fo und  that 1 8 - 2 0 - y e a r - o l d  P e n n s y l v a n i a  r e s i d e n t s  w e r e  o v e r - r e p r e s e n t e d  

in a 1c o h o l - r e l a t e d  t r a f f i c  c r a s h e s  o c c u r r i n g  in N e w  York c o u n t i e s  

c o n t i g u o u s  w i t h  P e n n s y 1 v a n i a . *‘ T a k i n g  such c r o s s - b o r d e r  p r o b l e m s  into 

c o n s i d e r a t i o n ,  on e m i g h t  s u g g e s t  the  d e v e l o p m e n t  of a n a t i o n w i d e

c o n s e n s u s  for a d r i n k i n g  age at 20 or 21, w i t h  u n i f o r m  e f f e c t i v e

e n f o r c e m e n t  of the law a c r o s s  s ta te s .  In any ev ent , pote nti al c r o s s -  

b o r d e r  p u r c h a s e  of a l coho l m u s t  be c o n s i d e r e d  w h e n  e v a l u a t i n g  e f f e c t s  of 

s t a t e - s p e c i f i c  d r i n k i n g  a ge laws.

A n o t h e r  po te nt i a l  e x p l a n a t i o n  of the lack of an o b s e r v e d  e f f e c t  of 

M a s s a c h u s e t t s '  h i g h e r  d r i n k i n g  age  is r e l a t e d  to the da ta  an al yz ed .  In 

b o t h  st u d i e s w h e r e  no e f f e c t  of h i g h e r  d r i n k i n g  age s was  found (Hingson 

et al., 19 8 1; W i l l i a m s  et al., 1981), the d e p e n d e n t  v a r iab le,  fatal 

c r a s h  inv olvement, had low f r e q u e n c i e s  The n u m b e r  of a 1 c o h o  I-re 1ated 

c r a s h  f a t a l i t i e s  a m o n g  a limit ed ag e g r o u p  w i t h i n  one s t a t e  is 

r e l a t i v e l y  small for a n a l y s i s  p u r p o s e s ,  and, as a result, the large

r a n d o m  v a c a t i o n  in the n um be r  of f a t a l i t i e s  from m o n t h  to mont h, or

its d r i n k i n g  age f rom 18 to 20 in May 1979. j u s t  one m o n t h  aft er the 

M a s s a c h u s e t t s  in cre as e  wa s i mp l e m e nt ed .

3‘The  m i n i m u m  d r i n k i n g  age is 21 in P e n n s y l v a n i a  and 18 in N e w

York.
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even year to year, makes it  d iff icult  to identify a significant effect of a policy change such as the drinking age. Even in Michigan, where substantial reductions in both injury-producing, and property damage crash involvement due to the raised drinking age were clearly found, no significant effect of the raised drinking age was discernable when fatal crashes alone were analyzed (Wagenaar, I98O). The problems with low crash counts for analysis might also emerge for non-fatal crashes in less populous states like Maine, making it more d if f icu lt  to detect any effect of. policy changes. As a result, while evidence to date clearly demonstrates an effect of raising the drinking age, reductions in crashes and injuries may not always be clearly evident in less populous jur i sd i ct i ons.One implication of these findings for future evaluations of the drinking age or other public policy changes is that analyses should not be limited to fatalities only, but should also include the much larger numbers of injury and property damage crashes. Although the effort and costs associated with analyzing non-fatal crashes is substantially higher, such analyses may avoid incorrect conclusions that a policy change had no effect on the outcome of interest.31In spite of the substantial effect of the raised drinking age in reducing a 1cohol-re 1 a ted crash involvement among young drivers, it is important to keep in mind that the drinking age does not eliminate this
3 1 lncr eas ed cost and effo rt r e q u i r e d  for a n a l y s e s  of non- fat al 

c ra sh i n v o l v e m e n t  is r e a d i l y  a ppa r e nt  w h e n  the number of f at a l l y  injured 

d r i v e r s  is c o m p a r e d  w i t h  the total nu mbe r of c r as h i nv ol v e d  dr ive rs.  

For ex amp le,  in 1979 a b o u t  2,500 M i c h i g a n  d r i v e r s  w e r e  f a t a ll y  injured 

in cr ash es , w h i l e  a bo ut 6 2 5 . 0 0 0  d r i v e r s  w e r e  i nvo lve d in r e p o r t e d  

cras he s.  A na l y s e s  of all c r a s h - i n v o I v e d  d r i v e r s  ove r a m u l t i - y e a r  

peri od  in several states, as was done in the p r e s e n t  i nve sti ga ti o n ,  

re c u i r e s  the p r o c e s s i n g  of m i l l i o n s  of c ra sh  rec ords.



very serious public health problem. If a raised drinking age reduces the magnitude of the problem by 20%, by implication 80% of the alcohol- related crashes are continuing to occur, and require continuing prevention efforts. If a large number of a 1cohol-related crashes continue to occur among underage persons, it is clear that some youhg people continue to drink alcoholic beverages after an increase in drinking age, and therefore must s t i l l  have alcohol available to them.Raising the legal minimum drinking age does not eliminate the availability of.alcohol to young people, but rather is one public policy t sat reduces alcohol availability and public health problems associated wi n alcohol use.Minimum purchasing ages have never prevented underage youth from drinking any alcoholic beverages. Recall the literature reviewed in Section 2.1, which indicates that a majority of high school youth are not abstainers. It is not reasonable to expect a raised legal drinkingane to eliminate all youthful alcohol consumption. The observation thatyouth continue to drink after implementation of higher drinking ages has been cited as evidence that the laws have no effect. However,evaluation of any prevention policy or program is based on marginal effects in reducing public health problems. No prevention effort is realistically expected to prevent all of the iicidence of a major public health problem. The legal minimum drinking age substantially reduces 
î

a I c o h o  I-re Iated c ra s h  i n v o l v e m e n t  a m o n g  y o u n g dri vers; that it do es  not

e l i m i n a t e  this s er i o u s  p r o b l e m  is no r e a s o n  not to c o n s i d e r  m i n i m u m  j

d r i n k i n g  age as one c o m p o n e n t  of a b r o a d e r  p r e v e n t i o n  effort.

The m i n i m u m  d r i n k i n g  age  is o ne of m a n y  pub lic  p ol i c i e s  a f f e c t i n g  j

the a v a i l a b i l i t y  of a l c o h o l i c  b e v e r a g e s .  The d r i n k i n g  age is a



particularly good test of effects of. alcohol control- laws and alcohol availability for several reasons. First,  changes in alcohol availability are focused on a specific age-group, permitting oth'jr age- groups to serve as comparisons. Abundant high quality data over an e..tended period of time are readily available for motor veh:cle crashes, the leading a 1cohol-related health problem among the focal age group.3* The outcome variable, is an acute (not chronic) a 1 coho 1-related health problem, the incidence of which can be expected to respond immediately to a major change in drinking patterns. Finally, the drinking age is one indicator of alcohol availability that has changed in both directions in the past decade, p<- iding the opportunity to evaluate effects of reduced as well as expanded availabil ity. For these reasons, the legal minimum drinking age has provided an ideal opportunity for the scientific evaluation of propositions based on availability theory.In addition to the primary focus on motor vehicle crashes, this investigation also analyzed the effect of the drinking age on aggregate alcoholic beverage sales. Implementation of mandatory beverage container deposit laws in both Michigan and Maine at le same time thedrinking age was raised complicated interpretation of the findings.
1*Mandatory container deposit laws also affect alcohol availability not only by increasing the inconvenience of purchasing package beer (and

3,A l t h o u g h  d a t a on traff ic c r a s h e s  are far f ro m  p erfect, their 

q u a l i t y  is hig h c o m p a r e d  to da ta  on the in ci d e n c e of oth er a l c o h o l -  

r el a t e d  social and h ea l t h  p r o b l e m s  such as n o n - m o t o r - v e h i c I e  a c ci d e n t s ,  

ho micide, assault, c h i l d  or sp ou s e  abuse, d i v o r c e,  unetnploym nt, and 

c h r on i c  d i s e a s e s  r es u l t i n g  from  or e x a c e r b a t e d  by h ea vy a lcoh ol 

c o n s u m p t i o n .  F ur th e r m o r e,  a l t h o u g h  da t a  on p o l i c e - r e p o r t e d  a l c o h o l -  

i n v o l v eme nt in traffic c r a s h es  is o f t e n  d i s p a r a g e d ,  such data  ar e o f t e n  

ve r y  useful, p a r t i c u l a r l y  for s t at e s  (such as M i c h ig an )  w i t h  s e p a r a t e  

d i c h o t o m o u s  alcohol inv ol ve me n t  items on s t a . e w i d e  s t a n d a r d  c r a s h  

r e p o r t i n g  forms.



returning empty containers), but also by causing a significant increase in retail price of package beer. Although the independent effects of the drinking age and container laws could not be determined, major changes in sales of beer were associated witl. the legal changes of the late 1970s. These results provide further evidence of the importance of evaluating public policies for their effects on alcoholic beverage sales/consumption and associated public health problems.
6.3 Recommendat i onsFolIowud s tud i es shou1d be conducted. assess i ng whether the effects observed i n th i s research i ncrease or decrease over t ime. This research was limited to an examination of the f irst  year or two after higher drinking ages were implemented. One might hypothesize that the long­term effect will be larger than the short-term effect identified here, since the 18-20-year-old cohort the f irst  few years after a legal change includes individuals who had had the right to drink prior to implementation of the higher drinking age. One might suppose that those who were drinking legally prior to the new laws would be less likely to give up their drinking habits than later cohorts who never had the right to drink. Thus, one would hypothesize that the redaction in alcohol- related crash involvement during the transitional age cohort are smaller than the long-term effect of raising the drinking age.

The p r e -d r  i v i ng dr i nk i ng p n vj r cn m c n t  and dr ink i na pr act  i ces of 

y ou t h  s h o u 1d be i n vcs t i g a t e d . T h e  p r e s en t  r e s e a r c h  e s t a b l i s h e d  a link 

b e t w e e n  legal d r i n k i n g  age and c r a s h  i n v o l v em en t .  As was d i s c u s s e d  in 

S e c t i o n  3*3* *■' v a r i e t y  of i n t e r v e n i n g  f a c t o rs  m e d i a t e  this r e l a t i o n s h i p .  

On e m a i n  i n t e r v e n i n g  factor is the d r i n k i n g  p r a c t i c e s  of youth, 

in cl ud i n g  b o t h  q u a n t i t y - f r e q u e n c y  of c o n s u m p t i o n  and social s i t u a t i o n s



A v a r i e t y  of e x p o s u r e  v a r i a b l e s  h a v e  b e e n  s u g g e s t e d  as e x p l a n a t i o n s  

for t he  o v e r r e p r e s e n t a t i o n  o f '  y ou th  a m o n g  a c c i d e n t - i n v o l v e d  d r i v er s,  

e s p e c i a l l y  i n v o l v e m e n t  in m o r e  s e r i o u s  i n j u r y - p r o d u c i n g  c o l l i s i o n s ,  such  

as: (1) d r i v i n g  at m o r e  h a z a r d o u s  t i m e s / l o c a t i o n s  (for e x a m p le , n i g h t­

ti me  a n d  w e e k e n d s ) ;  (2) m o r e  f r e q u e n t  d r i v i n g  w it h  p a s s e n g e r s  p r e s e n t  

( i n c r e a s i n g  the  p r o b a b i l i t y  of d i s t r a c t i o n ) ;  (3) d r i v i n g  v e h i c l e s  that 

a re  in p o o r e r  c o n d i t i o n ;  an d (A) m o r e  f r e q u e n t  use of t w o - w h e e l e d  

v e h i c l e s .  A l t h o u g h  m u c h  w o r k  r em a i n s  to be d o n e  c o n c e r n i n g  the e ff e c t s  

of d i f f e r e n t i a l  e xp osu re, ' s t u d i e s  to d a t e  i n d i c a t e  t hat • the 

o v e r r e p r e s e n t a t i o n  of y o u n g  d r i v e r s  in the a c c i d e n t - i n v o l v e d  p o p u l a t i o n  

r e m a i ns ,  e v e n  a f t e r  a v a r i e t y  of c o n t r o l s  on a c c i d e n t  e x p o s u r e  

( O r g a n i z a t i o n  for E c o n o m i c  C o o p e r a t i o n  an d D e v e l o p m e n t ,  1975; P r e u s s e r  

et al., 1975) •In addition to their overrepresentation in all collisions, young drivers also have the highest rates of a 1cohol-reIated crashes of any age group (Cameron, 1977; Flora et a l . ,  1978) . 4 The high rates of alcohol-related collisions among youth are apparently not due simply to increased driving after drinking. In fact,  roadside breath test surveys have revealed that the proportion of youthful drivers with elevated BACs
I ,is the same as, or lower than, the proportion of 'drivers in their 30s or AOs with e'evated BACs (Preusser et a l . ,  1975; Wolfe, 1975).An important explanation of the excessive rates of a 1cohol-re 1ated collision experience of young drivers is the finding that the relative risk of crash involvement at various BAC levels is higher for youth than the relative risk of crash involvement at the same BAC lc/els of middle-

4 Alcohol-related crash rate is here defined as the a 1cohol-re 1ated crash frequency divided by the total crash frequency for the relevant age group.
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