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INTRODUCTION 

The r e l a t i o n  o f  motor-vehic le-acc ident  f a t a l i t i e s  t o  m e a s u r e s  o f  

aggress ion and v io lence  have i n t e r e s t e d  r e s e a r c h e r s  f o r  some t i m e .  

Several p ioneer ing  s t u d i e s  (e.g., P o r t e r f i e l d ,  1960 ;  W h i t l o c k ,  1 9 7 1 )  

have shown s t rong  p o s i t i  ve c o r r e l a t i o n s  between hom ic i de / su i c i  d e  r a t e s  

i n  a  g i  ven reg ion  (e. g., m e t r o p o l i t a n  areas, U.S. states,  and c o u n t r i e s )  

and t h e  corresponding motor -veh ic le  f a t a l i t i e s .  On t h e  bas  i s  o f  s u c h  

resu l ts ,  Whi t l a c k  (1971) concluded t h a t  "road-death and i n j u r y  r a t e s  a r e  

t h e  resu l ts ,  t o  a  cons iderab le  extent,  of t h e  express ion of a g g r e s s i v e  

behavior"  (p. 104), and t h a t  " those  s o c i e t i e s  w i t h  [ the]  g rea tes t  amou n t  

o f  v io lence  and a g g r e s s i o n  i n  t h e i r  s t r u c t u r e  w i l l  show t h i s  b y  

e x t e r n a l i z i n g  some of t h i s  v i o l e n c e  i n  t h e  f o r m  o f  d a n g e r o u s  and  

aggressive d r i  v i  ng w i t h  correspondi ng h i g h  casua l t y  and acc iden t  r a t e s  " 

(p. 104). Th is  p rovoca t i ve  conclusion, however, was based o n  e v i  d e n c e  

d e r i  ved on l y  from c o r r e l a t i o n a l  studies.  C o r r e l a t i o n a l  analyses ha ve a  

ma jo r  l i m i t a t i o n  i n  t h e  present  c o n t e x t .  T h e y  c a n n o t  c o n t r o l  f o r  

e f fe lc ts  o f  o t h e r  va r i ab les  (e. g., age, income, unemployment) t h a t  c o u  1  d 

c o n t r i b u t e  t o  a  c o r r e l a t i o n  between homi  c i  d e s / s u i  c i  des  a n d  t r a f f i c  

f a t a l i t i e s .  To c o n t r o l  f o r  t h e  e f f e c t s  o f  o t h e r ,  p o t e n t i a l l y  

s i g n i f i c a n t  va r i ab les  on t h e  r e l a t i o n s h i p  o f  i n t e r e s t ,  mu1 t i v a r i a t e  

s t a t i s t i c a l  techniques such as m u l t i p l e  regress ion  have t o  be used, 

The present  s tudy was designed t o  i n v e s t i g a t e  t h e  s e p a r a t e  a n d  

j o i n t  e f f e c t s  o f  a  range of var iab les,  i n c l u d i n g  homic ide  and  s u i c i d e  

rates,  on m o t o r - v e h i c l e - a c c i d e n t  f a t a l  i t i e s .  The  b a s i c  u n i t s  o f  

ana l ys i s  were each o f  t h e  50 s t a t e s  a n d  t h e  D i s t r i c t  o f  C o l u m b i a .  

M u l t i p l e  regress ion  was t h e  pr imary a n a l y t i c a l  method used. 



VARIABLES AND DATA SOURCES 

Dependent Va r i ab le  

Motor-vehic le-acc ident  f a t a l i t i e s  p e r  r e g i s t e r e d  v e h i c l e  (MVACCFA) 

was the  dependent v a r i a b l e .  The va lue  f o r  each s t a t e  was o b t a i  n e d  by  

d i v i d i n g  t h e  number o f  m o t o r - v e h i c l e - a c c i d e n t  f a t a l i t i e s  i n  1 9 7 7  

(U.  S.  Department of Hea l th  and Human Serv ices,  1980) by t h e  number o f  

r e g i s t e r e d  veh i c l es  ( U  .S. Department o f  T ranspor ta t ion ,  1978). 

Independent Var iab les  - 
The i ndependent var iab les,  data sources, and respec t i ve  appl i c a b  1 e 

years  a re  presented i n  Table 1. The two p r i m a r y  v a r i a b l e s  (HOMICID, 

SUICIDE) were se lec ted  t o  p rov ide  indexes o f  a g g r e s s i o n /  v i  01 e n c e  a n d  

despondency c l imates,  respec t i ve ly .  The a d d i t i o n a l  v a r i a b l e s ,  e a c h  

p o t e n t i a l l y  r e l a t e d  t o  motor -veh ic le  f a t a l i t i e s ,  est imated general  r i s k -  

t a k i  ng (NTRAFAC), qua1 i ty of h e a l t h  care  (OTHERFA, PHYSICI), d e g r e e  o f  

m o t o r i z a t i o n  (MVEHPCA), t r a f f i c  dens i t y  (ROADPVE), age d i s t r i b u t i o n  o f  

d r i v e r s  (YOUNGDR, OLDDRI), s e x  d i s t r i b u t i o n  o f  d r i v e r s  (MALEDR), 

economic c l i m a t e  (UNEMPLO, INCOME), educat ional  l e v e l  (HIGHSCH), and  

a l coho l  consumption (BEER, DISTSP I, WINE). 

RESULTS 

The c o r r e l a t i o n  m a t r i x  f o r  a l l  v a r i a b l e s  i s  shown i n  T a b l e  2. 

These r e s u l t s  i n d i c a t e  t h a t  homicide and s u i c i d e  ra tes  a r e  s i g n i f i c a n t l y  

c o r r e l a t e d  w i t h  motor-vehic le-acc ident  f a t a l  i t i  es. Other var iab les  t h a t  

c o r r e l a t e d  s i g n i f i c a n t l y  w i t h  motor -veh ic le -acc iden t  f a t a l  i t  i es  a r e :  

p r o p o r t i o n  of young d r i  vers, f a t a l i t i e s  f rom acc idents  o t h e r  t h a n  t h o s e  

r e l a t e d  t o  motor  vehic les,  dens i t y  o f  physic ians, i ncome p e r  c a p i t a ,  

road m i  1  eage p e r  vehic le,  and non-accidental  f a t a l i t i e s .  However, as i s  



TABLE 1 

Independent Variables, Data Sources, and Appl icable Years 

VAK I ABL E I SOURCE 
--------------------------+------------------------------------------------------------- 

I 
IAPPL ICABLE 

CODE I DESCRIPTION I COMPUTED I DIRECT I YEAU 

I I 
HOMICID 1 holni c i  des per  1 homi c ides (U. S. Department o f  Heal th 

l cap i  t a  land Human Services, 1980)/populat ion 
I I (U. S. Bureau o f  t h e  Census, 1979) 
I I 

SUICIDE 1 su ic ides per  l su ic ides  (U. S. Department o f  Heal th 
l c a p i t a  1 and Human Services, 1980)/popul a t i  on 
I 1 (U. 5. Bureau o f  t he  Census, 1979) 
I I 

NTRAFACI f a t a l  i t i  es per  I non-motor- veh ic l  e accident f a t a l  i ti es 
l c a p i t a  from I (U. S. Department o f  Heal th  and Human 
lacc idents  o ther  IServices, 1980)/populat ion (U. S. 
l t h a n  those relatedlBureau o f  t h e  Census, 1979) 
I t o  t h e  operat ion I 
l o f  n n t o r  vehicles I 
I I 
I I 

OTHERFAlfatalit ies due t o  ( f a t a l i t i e s  due t o  causes o ther  than 
lcauses o ther  than l t h e  above (U.S. Department o f  Heal th 
1 accidents land tfurnan Services, 1980)/populat ion 
I ( t r a f f i c ,  o r  non- I (U.S. Bureau o f  t h e  Census, 1979) 
I t r a f f i c ) ,  I 
Ihomicides, and I 
1 su ic ides I 
I I 

PHYSIC1 lphys ic ians per  I 
l c a p i t a  I 
I I 

MVEHPCAlmotor vehic les per1 reg is te red  vehic les (U. S. Department 
l c a p i t a  ( o f  Transportat  ion, 1978)/popul a t i o n  
I I (U. S. Bureau o f  t h e  Census, 1979) 
I I 

ROADPVE 1 road m i  leage per  1 road m i  1 eage (U. S. Bureau o f  t he  Cen- 
1 veh ic le  (sus, 1979)/regi s tered vehicles (U. S. 
i 1 Department o f  Transport a t  i on, 1978) ................................................................. 

(U. S. Bureau o f  t h e  
Census, 1979) 
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apparent from Table 2, each o f  t h e  va r i ab les  t h a t  a re  c o r r e l a t e d  w i t h  

motor-vehic le-acc ident  f a t a l i t i e s  a re  a l s o  c o r r e l a t e d  w i t h  a  r a n g e  o f  

o t h e r  var iab les,  some of which, i n  tu rn ,  a r e  c o r r e l a t e d  w i t h  m o t o r -  

vehic le-acc ident  f a t a l i t i e s .  For  example, w h i l e  homici de  a n d  s  u i  c i  d e  

r a t e s  a r e  bo th  c o r r e l a t e d  w i t h  motor-vehic le-acc ident  f a t a l  i t  i es, t h e y  

a r e  a l s o  c o r r e l a t e d  w i t h  f a t a l i t i e s  f rom a c c i d e n t s  o t h e r  t h a n  t h o s e  

r e l a t e d  t o  m o t o r  v e h i c l e s .  C o n s e q u e n t l y ,  as was a r g u e d  above ,  

fa ta , l  i t i e s  from acc iden ts  o t h e r  than  those  r e l a t e d  t o  mot  o r  veh i c l  es 

cou ld  p o t e n t i a l l y  e x p l a i n  t h e  r e l a t i o n s h i p  b e t w e e n  h o m i c i d e / s u i c i d e  

r a t e s  and motor-vehic le-acc i  dent f a t a l  i t i es .  

To eva lua te  t h e  i n d i v i d u a l  c o n t r i b u t i o n  o f  t h e  p a r t i a l  l y  confounded 

independent va r iab les  t o  t h e  v a r i  a t i  o n  o f  m o t o r -  v e h i  c l  e - a c c i  d e n t  

f a t a l i  t i e s ,  m u l t i p l e  regress ion  ana l ys i s  was performed on s t a n d a r d i  z e d  

var iab les  ( K e r l  i nger and Pedhazur, 1973). Th is  ana l ys i s  t e s t s  w h e t  h e r  

each independent v a r i a b l e  i s  a  s t a t i s t i c a l  l y  s i g n i f i c a n t  p r e d i c t o r  o f  

t h e  dependent v a r i a b l e  when a l l  o t h e r  va r iab les  a re  h e l d  constant. The  

r e s u l t s  (Table 3)  show t h a t  even a f t e r  c o n t r o l l i n g  f o r  t h e  e f f e c t s  o f  

t h e  o t h e r  var iab les,  t h e  homicide r a t e  c o n t r i b u t e s  s i g n i f i c a n t l y  t o  t h e  

exp lana t i on  o f  motor-vehic le-acc ident  f a t a l i t i e s  ( be ta  weight = .40; 1 < 

.01). Two a d d i t i o n a l  va r i ab les  ( p r o p o r t i o n  of young d r i  v e r s  a n d  n o n -  

motor-vehic le  acc iden t  f a t a l i t i e s )  a l so  c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  

var iance accounted f o r ,  w h i l e  t h e  remaining 1 3  v a r i a b l e s  ( i n c l u d i n g  

s u i c i d e  r a t e )  do not. 

The t o t a l  s e t  of 16 independent va r iab les  accounts f o r  7 9 %  o f  t h e  

var iance i n  s t a t e s '  motor-vehic le-acc ident  f a t a l i t i e s  (see Table 3). I n  

comparison, i f  on l y  homicide r a t e s  and t h e  p r o p o r t i o n  o f  young d r i  v e r s  

a r e  entered as independent va r iab les  i n t o  another  m u l t i p l e  r e g r e s s i o n ,  



TABLE 3 

Least Squares Regression 
o f  Motor-Vehi c le-Acc ident  Fatal  i t i e s .  

BETA STANDARD 
VARIABLE WEIGHT ERROR SIGNIF .......................................... 
H O M I C I D  -40 .14 ( - 0 1  

SUICIDE .25 -16 .13 

NTRAFAC -30 .13 -03  

OTH ERFA .07 .22 .76 

MVEHPCA - .27 -17 . I1  

ROADPVE .18 .18 .31 

YOUNGDR .41 .17 -02 

OLDDR -.03 -22 .89 

MALEDR -.03 -12 .82 

UNEMPLO .08 -13 .55 

INCOME -.22 .15 .15 

H I  GHSCH -.02 .20 .92 

BEER .20 -13 -13 

DISTSPI -.26 .18 .16 

WINE -.02 .23 .92 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - - - -  

2 
r = . 7 9  



t h e  amount o f  var iance accounted f o r  i s  64% (68% i f  n o n - m o t o r - v e h i c l e -  

acc ident  f a t a l  i t i  es a re  a1 so added). 

DISCUSSION 

Homicide Rates 

The c o r r e l a t i o n a l  a n a l y s i s  i n d i c a t e s  t h a t  h o m i c i d e  r a t e  i s  

s i g n i f i c a n t l y  r e l a t e d  t o  mo to r - veh i  c l  e - a c c i d e n t  f a t a l i t i e s .  T h i  s 

f i n d i n g  i s  i n  agreement w i t h  prev ious c o r r e l a t i o n a l  s t u d i e s  (e .  g., 

P o r t e r f i e l d ,  1 9 6 0 ;  W h i t l o c k ,  1 9 7 1 ) .  I m p o r t a n t l y ,  t h e  m u l t i p l e  

r eg ress ion  ana l ys i s  imp l i es  t h a t  t h i s  r e l a t i o n  i s  not due t o  t h e  e f f e c t s  

o f  o t h e r  p o t e n t i a l l y  confounding var iables.  Even a f t e r  c o n t r o l l i  ng f o r  

t h e  e f f e c t s  o f  15 o t h e r  v a r i a b l e s ,  h o m i c i d e  r a t e s  a c c o u n t  f o r  a 

s i g n i f i c a n t  amount o f  t h e  var iance o f  motor-vehic le-acc ident  f a t a l i t i e s .  

T h i s  r e s u l t  suppor ts  t h e  n o t i o n  o f  Wh i t lock  (1971) t h a t  m o t o r - v e h i  c l  e 

acc iden ts  may be man i f es ta t i ons  o f  aggression and v io lence  i n  a soc ie ty .  

Su i c i de  Rates - 
Suic ide  r a t e s  a r e  a l so  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  motor-vehic le-  

acc iden t  f a t a l i t i e s .  However, i n  con t ras t  t o  t h e  h o m i c i d e  r a t e s ,  t h e  

s u i c i d e  ra tes  do not p r e d i c t  motor-vehic le-acc ident  f a t a l i t i e s ,  - i f t h e  

e f f e c t  o f  o t h e r  independent va r iab les  i s  p a r t i a l  l e d  out. Th i  s f i nd  i n g  

does not support  a conc lus ion  by Adams (1970), based on c o r r e l a t i o n a l  

f i nd ings ,  t h a t  t h e  automobi le i s  employed "as an i n s t r u m e n t  o f  s e l f -  

des t ruc t ion ' '  (p. 10). 

Non-Motor-Vehicl e Accidents - 
The c o r r e l a t i o n a l  a n a l y s i s  i n d i c a t e s  t h a t  f a t a l i t y  r a t e s  f r o m  

acc idents  o t h e r  t h a n  those  connected t o  motor veh i c 1 es (e .  g. , f a  1 1 s, 

acc iden ta l  poisonings, f i r e s ,  etc.), a r e  r e l a t e d  t o  m o t o r - v e h i c l e -  



acc iden t  f a t a l i t i e s .  Th is  r e l a t i o n  remains s t a t i s t i c a l  l y  s i g n i f i c a n t  

even a f t e r  c o n t r o l l i n g  f o r  t h e  e f f e c t s  o f  15 o t h e r  var iables,  suggest ing 

general r i s k - t a k i  ng as a  s i g n i f i c a n t  f a c t o r  i n  acc ident  causation. Th is  

r e s u l t  i s  no t  due t o  t h e  tendency o f  young d r i  vers t o  e x h i b i t  more r i s k y  

d r i v i n g  behaviors (e.g., Hodgdon, Bragg, and F i  nn, 1 9 8 1 ) ,  s i n c e  t h e  

e f fe !c t  o f  t h e  p r o p o r t i o n  o f  y o u n g  d r i v e r s  was c o n t r o l l e d  i n  t h e  

regress ion  analysis.  

Dri ver-Age D i s t r i b u t i o n  - 
The p r o p o r t i o n  o f  young d r i v e r s  i s  bo th  s i g n i f i c a n t l y  c o r r e l a t e d  t o  

motalr-vehic le-accident f a t a l i t i e s ,  and a l s o  p  r e d i  c t s  m o t o r -  v e h i  c l  e -  

acc ident  f a t a l i t i e s  even a f t e r  c o n t r o l l i n g  f o r  t h e  e f f e c t s  o f  a  range o f  

o t h e r  var iables.  The i m p l i c a t i o n  i s  t h a t  young d r i  v e r s ,  i n  g e n e r a l ,  

c r e a t e  a  more hazardous d r i v i n g  environment than  o l d e r  d r i ve rs .  Th is  i s  

i n  agreement w i t h  t h e  f i n d i n g  t h a t  young d r i v e r s  have a h i ghe r  a c c i d e n t  

r a t e  p e r  m i l e  t r a v e l e d  than  middle-aged d r i  vers (Carsten, 1981; P la  nek, 

1972). Since young d r i v e r s  a l so  accumulate a  r e l a t i v e l y  h i g h  a n n u a l  

mi leage (Carsten, 1981; Planek, 1972), it i s  not s u r p r i s i n g  t h a t  t h e y  

c o n t r i b u t e  t o  motor-vehic le-acc ident  f a t a l i t y  r a t e s  a t  t h e  s t a t e  l e v e l  , 

as shown by t h e  present  study. 

The p r o p o r t i o n  o f  o l d e r  d r i ve rs ,  howeve r ,  does  n o t  c o n t r i b u t e  

s i g n i f i c a n t l y  t o  motor -veh ic le  acc ident  f a t a l i t i e s .  P r e v i o u s  s t u d i e s  

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

t r a v e l e d  t h a n  middle-aged d r i  v e r s  ( C a r s t e n ,  1 9 8 1 ;  P l a n e k ,  1 9 7 2 ) .  

However, s i  nce they accumulate a  r e l a t i  ve ly  low annual m i  leage (Carsten, 

1981; Planek, 1972), they  do not  s i g n i f i c a n t l y  a f f e c t  m o t o r - v e h i c l e -  

acc ident  f a t a l i t y  r a tes  a t  t h e  s t a t e  leve l .  



The present  da ta  do not a l l ow  p o s i t i v e  i d e n t i f i c a t i o n  o f  under ly ing  

processes f o r  t h e  s t r ong  e f f e c t  o f  y o u n g  d r i  v e r s  o n  m o t o r - v e h i c l e -  

' acc ident  f a t a l i t i e s .  Neverthel  ess,  s i  n c e  a g g r e s s i o n /  v i  01  e n c e  and  

general r i s k - t a k i n g  l e v e l s  were c o n t r o l l e d  i n  t h e  m u l t i p l e  r e g r e s s i o n ,  

i t  i s  reasonable t o  specu la te  t h a t  l ack  o f  d r i v i n g  e x p e r i e n c e  j e r  s e  

might  be a c o n t r i b u t i n g  fac to r .  

Cor re l  a t i  ve bu t  Nonexpl anatory  Variables. 

Several va r iab les  e x h i b i t  s i g n i f i c a n t  c o r r e l a t i o n s  w i t h  m o t o r -  

vehic le-acc ident  f a t a l  i t i e s ,  bu t  do not c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  

exp lana t ion  o f  motor-vehic le-acc ident  f a t a l  i t i  es, i f  t h e  e f f e c t s  o f  

o t h e r  va r iab les  a re  con t ro l led .  T h e s e  v a r i  a b l e s  a r e :  t h e  a b o v e -  

discussed s u i c i d e  ra te ;  f a t a l i t i e s  due t o  causes o t h e r  t han  a c c i  d e n t s ,  

homicide, o r  su ic ide ;  dens i t y  o f  phys ic ians;  road mi leage p e r  v e h i  c l  e; 

and income p e r  capi ta.  Th is  f i n d i n g  demonstrates t h e  need  t o  c o n t r o l  

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

causa t ion  research. Re l y i ng  on l y  on c o r r e l a t i o n a l  a n a l y s  i s, as  o t h e r  

s tud ies  have done, might r e s u l t  i n  mis leading i nterp re ta t ions .  

CONCLUSIONS 

Th is  study found s t a t i s t i c a l l y  s i g n i f i c a n t ,  independent e f f e c t s  o f  

t h e  f o l l o w i n g  t h r e e  var iab les  on t h e  motor-vehic le-acc ident  f a t a l  i t  i es : 

homicide rate,  non-motor-vehicle acc ident  f a t a l i t y  ra te ,  and p r o p o r t  i o n  

o f  yloung d r i  vers. These t h r e e  f a c t o r s  account f o r  68% o f  t h e  v a r i  a n c e  

o f  motor-vehic le-acc ident  f a t a l i t i e s  f o r  t h e  50 s ta tes  and t h e  D i s t r i c t  

o f  C~ol  umbi a. 

These f i n d i n g s  suggest t h a t  (1) s o c i e t y ' s  l e v e l  o f  v i o l e n c e  and  

aggression a f f e c t s  t h e  ex ten t  o f  aggressi  ve d r i  v i  ng and consequently t h e  



frequency o f  t r a f f i c  accidents;  ( 2 )  general r i  s k - t a k  i ng  c o n t r i b u t e s  

s i g n i f i c a n t l y  t o  t r a f f i c  a c c i d e n t s ;  a n d  ( 3 )  y o u n g  d r i  v e r s  a r e  a  

s i g n ~ i f  i c a n t  f a c t o r  i n  t h e  t r a f f i c - a c c i d e n t  problem, poss ib l y  becaus e  o f  

t h e i r  l ack  o f  experience. 
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