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THE SCOPE OF THE PROBLEM 

I n  1979 approx imate ly  7,330,000 t r a f f i c  a c c i d e n t s  i n  t h e  U. S. 

r e s u l t e d  i n 4,026,000 i n j u r i e s  and 51,083 f a t a l i t i e s  (Na t i ona l  H i  ghway 

T r a f f i c  Sa fe ty  Admi n i s t r a t i o n ,  1981). I n  a1 1  p r o b a b i l i t y ,  most o f  these 

acc iden ts  were caused by human er rors .  A r e c e n t  i n - d e p t h  a c c i d e n t -  

a n a l y s i s  study found t h a t  human e r r o r s  were d e f i n i t e  causes i n  71% o f  a  

l a r g e  sample o f  t r a f f i c  accidents,  and were d e f i n i t e  o r  probable  causes  

i n  93% o f  such a c c i d e n t s .  The  o t h e r  c a u s e s  w e r e  c l a s s i f i e d  a s  

environmental  (12034%) and veh i cu l a r  (4-132) f a c t o r s  ( T r e a t  e t  a l .  , 

1977). 

Th is  r e p o r t  deals w i t h  two aspects o f  human f a c t o r s  i n  a c c i d e n t  

causat ion:  It b r i e f l y  summarizes what i s  known about how human f a c t o r s  

c o n t r i b u t e  t o  t r a f f i c  accidents,  and i n d i c a t e s  measures m o t o r i s t s  c a n  

t ake  t o  min imize t h e i r  chances o f  be ing  i n v o l v e d  i n  an accident. 

The f o l l o w i n g  w i l l  be t r e a t e d  i n  t h i s  r e p o r t  as human f a c t o r s :  

1. Suboptimal psycho log ica l  s t a t e  due t o  s t r e s s ,  i n a t t e n t i o n ,  

s leep-depr i  vat ion,  o r  fa t ique .  

2 ,  Alcohol  i n t o x i  c a t i  on. 

3. Impai red vis ion.  

4. Non-uti  1  i z a t i o n  o f  high-beam headlamps and r e s t r a i n t  systems. 

5. Absence o f  de fens ive  d r i  v i  ng. 

6, Unresponsiveness t o  un favorab le  environmental c o n d i t i o n s  s u c h  

as snow, ra in ,  s l ee t ,  ice,  and fog. 

7. I n s u f f i c i e n t  upkeep o f  t h e  vehic le,  ev i den t  i n  worn-out brakes, 

t i r e s ,  o r  w ipe r  blades, and i n o p e r a t i v e  l i g h t s  o r  s igna ls .  



PSYCHOLOGICAL STATE: AROUSAL LEVEL 

The acc iden t  da ta  suggest t h a t  p s y c h o l o g i c a l  s t a t e  a f f e c t s  t h e  

p r o b a b i l i t y  o f  be i ng  i n v o l v e d  i n  an accident. F o r  examp le ,  B r o w n  e t  

a l e  (1968) have shown t h a t  80% o f  t h e  f a t a l i t i e s  i n  t h e i r  sample had had 

one s t r e s s f u l  event i n  t h e  2 4 - h o u r  p e r i o d  p r e c e d i  n g  t h e  a c c i d e n t .  

S i m i l a r l y ,  McMurrayls da ta  (1970)  s u g g e s t  t h a t  p e o p l e  i n v o l  ved  i n  

d i  vorce proceedings have double t h e  acc iden t  r a t e  o f  c o n t r o l  motor is ts .  

Arousal l e v e l  (genera l  psycho log ica l  s t a t e )  i s  a f f e c t e d  by f a c t o r s  

such as a t t e n t i o n l m o t i v a t i o n ,  s leep d e p r i v a t i o n l f a t i  gue, a n d  s t r e s s .  

A t t en t i on /mo t i va t i on  increases t h e  l e v e l  o f  a rousa l ,  a s  does  s t r e s s ,  

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

General ly,  t h e  r e l a t i o n  between arousal  and performance i s  o f  t h e  f o r m  

o f  an i nve r t ed  U. Whi le  t h e  opt imal  arousal  l e v e l  var ies  f r om  t a s k  t o  

task, %it i s  u s u a l l y  ob ta ined  a t  i n t e rmed ia te  a r o u s a l  l e v e l ,  a n d  b o t h  

h i gh  and low l e v e l s  o f  a r o u s a l  r e s u l t  i n  i n f e r i o r  p e r f o r m a n c e .  

Consequently, a  h i gh  l e v e l  o f  s t r e s s  w o u l d  b e  e x p e c t e d  t o  h a v e  a  

de t r imen ta l  e f f e c t  on performance, as t h e  l i m i t e d  a v a i l a b l e  d a t a  do 

suggesit (e. g., Berkum, 1964; Weltman and Egstrom, 1 9 7 1 ) .  S i m i  1  a r l y ,  

f a t i g u e  ( r e s u l t i n g  i n  a  l o w  1  e v e 1  o f  a r o u s a l )  a f f e c t s  a  r a n g e  o f  

psychomotor s k i l l s ,  such as r e a c t i o n  t i m e  ( S i  n g l e t o n ,  1 9 5 3 ) ,  e y e -  

movemetit pa t t e rns  (Kaluger  and Smith, 1970), dec i  s  i on-mak i n g  (B rown ,  

Tickner,  and Simmonds, 1970), and simultaneous performance o f  two t a s k s  

( S a f f o r d  and Rockwell, 1967). 

The b e n e f i t s  o f  c a f f e i n e  and o t h e r  s t imu lan t s  i n  coun te rac t i ng  some 

e f f e c t s  o f  f a t i g u e  and s leep  d e p r i v a t i o n  have been demonst ra ted i n  t h e  

labora to ry ,  bu t  "...on t h e  road t h e  b e n e f i t s  o f  these drugs s t i l l  remain 



t o  be determined" (Shinar, 1978, p.43). However, "...the s tops t o  g e t  

i t  [the caffeine in coffee and cola-drinks] and the l a t e r  s tops t o  g e t  

rid of i t  . .. help to  break driving fatigue" (Rodgers, 1956, p. 92). The 

safest  advice i s  not t o  d r i  ve when f a t i g u e d  o r  s l e e p y ,  i f  a t  a l l  

possible. This usually requires planning ahead, so tha t  one does n o t  

realize at  3 a.m. ( a f t e r  eight hours of d r i  vi n g )  t h a t  t h e  i ntended 

destination i s  s t i l l  several hours away. 

Regarding attention/motivat i o n ,  t h e  advi ce i s t o  not g e t  t o o  

distracted by other ac t iv i t ies ,  whether external (e. g., a heated debate  

with ~(assengers), or i nternal (e. g., daydreami ng). 

Stress and i t s  negative effect present a more d i f f icu l t  problem t o  

cope with. I t  would be absurd t o  recommend that  persons  i nvol ved i n  

divorce proceedings stop driving until t h e i r  c a s e  i s  s e t t l e d ,  which 

could i nvol ve months or even years. Simi Iarly, one cannot stop dri vi n g  

a f t e r  a stressful event in the family, sich a s  a dea th  o r  j o b  1 ass .  

However, one should avoid driving immediately f 0 1  1 owi  ng  a s t r e s s f u l  

event. This applies not only t o  situations involving "negative" s t r e s s  

(such iis those mentioned above) ,  b u t  a l s o  s i t u a t i o n s  i n v o l v i n g  

"positai ve" s t ress  (e. g., graduation, promotion, and marriage). 

ALCOHOL 

Alcohol i s  identified as the most common single factor involved i n  

fatal  t r a f f i c  accidents, contributing t o  perhaps as much as 50% of t h e  

f a t a l i t i e s  ( S h i n a r ,  1978;  T r e a t  e t  a l . ,  1 9 7 7 ) .  The a c c i d e n t  

overrepresentation of alcohol-impaired motorists i s  we1 1 documented. 

For example, in a study of 13,575 drivers, Borkenstei n e t  a l .  (1964) 

found that  more accident-invol ved drivers had a blood a 1 coho1 c o n t e n t  



( B A C )  greater t h a n  0.08 percent t h a n  di d control (accident non-i nvol ved) 

d r i  vers.  (While t h e  a c c i d e n t  over i  nvol vement of h e a v i l y  a n d  

intermediately i ntoxi cated dri vers i s  beyond dispute, dri vers w i t h 1 ow 

BAC [less t h a n  0.04 percent] were found by Borkens te in  e t  a l .  t o  be 

slightly less likely t o  be involved in accidents t h a n  control drivers. ) 

With an  increase in the BAC, "...more a n d  more d r i  v i n g - r e l a t e d  

functions are impaired, beginning with visual a n d  perceptua 1 judgment 

ab i l i t i e s  a t  low alcohol levels, t h r o u g h  c o g n i t i v e  d e c i s i o n  making 

capabili t ies a t  intermediate l e v e l s ,  a n d  endi ng with g r o s s  motor 

incoordination a t  levels of 0.15 or  higher" (Shinar, 1978, p. 45) .  The 

l i s t  of  specific alcohol-sensitive ab i l i t i e s  i s  a long one; examples 

include dynamic visual a c u i t y  (Brown e t  a l . ,  1975) ,  s i z e  of t h e  

functional visual f i e ld  (Moskowitz and Sharma, 1974), vi s u a l  scanni  n g  

(Moskowitz e t  al ,  1976), and tracking perfo.rmance (Klein and Jex, 1975). 

Furthermore, there i s  some evidence t h a t  alcohol reduces inhibition a n d  

conseqi~ently 1 eads t o  poor control of aggressi ve tendencies (Wal l e r  a nd  

Whorton, 1973). 

The lesson here i s  a simple one, t h c ~ u g h  frequently i t  i s  n o t  easy 

t o  follow: "When you drink, do not  drive," Actually, b e t t e r  ve r s ions  

are: "When you will have t o  drive, do not drink." a n d  "When you wi 1 1  

drink, do not drive." 

VISION 

While i t  i s  obvious t h a t  a certain level of visual performance i s  

required for  successful dri vi ng, assessments of the re1 ations of various 

specific visual sk i l l s  (e.g., visual acuity) t o  accident rates d o  not ,  



in general, yield a c lear  picture. Several studies (e .g . ,  G o l d s t e i n ,  

1964; Burg, 1967; Henderson a n d  Burg, 1974) found r a t h e r  l o w  

correlations between accident rates and perf orma nce o n  a v a r i e t y  of 

visual tasks. These findings d o  not necessarily imply t h a t  t h e  sought  

relations do not indeed exis t  in reality. The lack of o b t a i n e d  high 

correlations could be the result of ( 1 )  t h e  i n s t a b i  1 i t y  of d r i  vi n g  

record over time (e.g., Goldstein, 1963), and/or ( 2 )  t h e  p o s s i b i l i t y  

t h a t  the laboratory-measu red vi s ual s k i  1 1 s mi g h t  n o t  r e f  1 e c t  t h e  

corresponding on-the-road visual ski1 1 s ,  because of t h e  e f f e c t s  of 

transilent s ta tes  such as fatigue, s t r e s s ,  a n d  a lcohol  i n t o x i c a t i  o n  

(Si v a k ,  1981). 

Nevertheless, i t  i s  probably prudent ( t h o u g h  n o t  proven t o  be 

effect.ive) t o  keep one's vision corrected t o  the optimal level. This i s  

especially applicable t o  older motorists who are more l i k e l y  t o  have 

poor or margi nal vision (Burg, 1966). Furthermore, for  older motori s t  s 

daytime (high-lumi nance) visual correction t o  20/20 does not  g u a r a n t e e  

good nighttime (low-luminance) visual performance (S i  v a k ,  01 son, a n d  

Pastalan, 1981); good nighttime visual performance appears t o  r e q u i r e  

good visual correction under nighttime conditions (Sivak and  Olson, i n  

press). This might lead t o  two d i f f e r e n t  v i sua l  c o r r e c t i o n s ,  one 

optimal f o r  the daytime and one fo r  the nighttime (see e. g., Lei bowi t z 

and Owens, 1977). 

USE OF HIGH-BEAM HEADLAMPS AND RESTRAINT SYSTEMS 

The high-beam headlighting system, s t a n d a r d  equipment o n  a 1  1 

current automobiles, i s  substantially underuti 1 ized.  The hi gh-beam 



system can p rov i de  up t o  50% l onge r  v i s i b i l i t y  d is tances than  t h e  1  ow- 

beam system (Mortirner and Olson, 1974). I t  i s  d e s i g n e d  t o  be  u s e d  

whenever t h e r e  i s  no oncoming t r a f f i c ,  no s t r e e t  l i g h t i n g ,  and no f o g ,  

ra in ,  o r  snow. Nevertheless, most d r i v e r s  con t inue  us i ng  low beams even 

under cond i t i ons  where h i gh  beams would p rov i de  s u b s t a n t i a l l y  i n c r e a s e d  

v i s i b i l i t y  and would no t  inconvenience o t h e r  mo to r i s t s  (e. g., H a r e  a n d  

Hemi on,, 1968). 

Another s tandard s a f e t y  d e v i c e  t h a t  i s  u n d e r u t i l i z e d  i s  t h e  

res t ra . in t  system; accord ing t o  a  recen t  estimate, i t  i s  u s e d  b y  o n l y  

about 8.5% o f  U. S. d r i v e r s  ( P h i l  l i p s ,  1980). Wearing r e s t r a i n t  sys tems 

w i l l  no t  reduce t h e  l i k e l i h o o d  o f  a n  a c c i d e n t ,  and  t h e r e f o r e  t h i s  

measure d i f f e r s  f rom o thers  reviewed i n  t h i s  report .  On t h e  o the r  hand, 

t h e  evi'dence o f  t h e  o v e r a l l  e f f e c t  i veness  o f  r e s t  r a i  n t  s y s t e m s  i n  

prevent i i  ng and m i  nimi z i  ng i n j u r y  g i  ven an acc ident  i s  w ide ly  recogn i  z e d  

(e. g., G r i f f i n ,  1973), a1 though r e s t r a i n t  systems can themsel ves c a u s e  

i n j u r y  (e. g., Sato, 1979). 

The s o l u t i o n  here i s  s imple and inexpensive:  Use t h e  h i g h - b e a m  

headlamps whenever p o s s i b l e  and prudent, and always use t h e  a  va i 1  a b l  e  

res  t r a i  n t  system. 

DEFENSIVE DRIVING 

Defensive d r i v i n g  t r a d i t i o n a l l y  i nvo l ves  expect ing o t h e r  m o t o r i  s  t s  

t o  do every th ing  i n c o r r e c t l y ,  and t h e r e f o r e  b e i n g  on t h e  a l e r t  and  

t a k i n g  p reven t i ve  measures i n  a n t i c i p a t i o n  o f  t he  errors.  Th i s  i nvol  ves 

checking t h e  c ross roads  e v e n  o n  a  g r e e n  l i g h t ,  t a k i n g  t h e  f i r s t  

a v a i l a b l e  l ane  i n  turns,  ma in ta in ing  ample f 0 1  1  ow i  ng d i  s t a n c e ,  e t c .  



These aspects of defensive d r i v i n g  a r e  p a r t i c u l a r l y  i m p o r t a n t  when 

d r i  v i  ng a f t e r  m idn igh t  on weekends, when an unusual l y  h i gh  percentage o f  

m o t o r i s t s  on t h e  road have been d r i n k i n g  a l c o h o l i c  b e v e r a g e s  (e .  g., 

Hauser, Moore, and Homeyer, 1971). 

Another aspect o f  de fens ive  d r i v i  ng  i n v o l  ves r o u t e  s e l e c t  i o n ,  

e s p e c i a l l y  f o r  r e p e t i t i v e  t r i p s  such as t o  wet% o r  s h o p p i n g .  I f  t h e  

standard ( o r  s h o r t e s t )  such t r i p  i nvo l ves  a  h i g h - r i s k  s i t u a t i  o n  ( e .  g. , 

per forming a  l e f t  t u r n  across a  busy m u l t i l a n e  r o a d w a y ) ,  one s h o u l d  

i n v e s t i g a t e  an a l t e r n a t i v e  r o u t e  t h a t  e l i m i n a t e s  t h i s  p o t e n t i a l l y  

dangerous s i t ua t i on .  A d d i t i o n a l  examples of s i t u a t i o n s  t o  be  a  v o i  d e d  

( i f  poss i b l e )  a re  t h e  f o l l o w i n g :  merging i n t o  t r a f f i c  w i t h  1  i m i t e d  

v i s i b i l i t y  i n  one o r  bo th  d i r e c t i o n s  (as on a  h i l l  c r e s t ) ,  h i  1  l y  a r e a s  

w i t h  known slow t r a f f i c  spots  ( app l i cab le  du r i ng  i c y  c o n d i  t i  o n s ) ,  and  

sec t ions  o f  roadway w i t h  known poor  d r a i n a . g e  ( a p p l i c a b l e  d u r i n g  o r  

immediately f o l l o w i n g  heavy ra i ns ) .  Using a  1  i m i  t e d - a c c e s s  h i  ghway 

whenever p o s s i b l e  i s  another  way o f  a v o i d i n g  h i g h - r i s k  s i t u a t i o n s ,  

b e c a u s e  s u c h  r o a d w a y s  m i  n i m i z e  c h a n c e s  o f  t r a f f i c  c o n f l i c t s .  

Consequently, t hey  have a  much l owe r  death r a t e  p e r  m i l e  t r a v e l l e d  t h a n  

any o t h e r  t y p e  o f  road: The Na t i ona l  Safety  Counci l  ( 1 9 8 0 )  e s t i m a t e s  

t h a t  t h e  death r a t e  p e r  m i  l e  t r a v e l  l e d  on t h e  U. S. I n t e r s t a t e  System i s  

l e s s  than  one h a l f  o f  t h e  r a t e  on a l l  o f  t h e  n a t i o n ' s  roads. 

RESPONSIVENESS TO ENV IRONMENTAL COND I T 1  ONS 

I n  a d d i t i o n  t o  sudden, t r a n s i e n t  environmental cond i t i ons  (e.g., a  

sudden view o b s t r u c t i o n )  where t h e  m o t o r i s t  i s  a t  t h e  mercy o f  o t h e r s ,  

t h e r e  a re  r e l a t i v e l y  s teady-s ta te  env i  ronmental cond i t i ons  (e. g., snow, 



ra in ,  i c y  roads) where p roper  a c t i o n  on t h e  p a r t  o f  t h e  m o t o r i s t  c a n  

min imize t h e  adverse e f f e c t s  of t h e  condi t ions.  The pr imary such a c t i o n  

i s  a  speed reduct ion.  However, i n  s e v e r a l  s i t u a t i o n s  (e .  g., w h e r e  

v i s i b i ' l i t y  i s  l i m i t e d  by f o g  o r  snow) t h i s  speed r e d u c t i o n  mus t  n o t  be  

t o o  d r a s t i c ;  o therwise t h e r e  i s  increased l i k e l i h o o d  o f  b e i n g  s t r u c k  

f rom behind by another  vehicle. 

UPKEEP OF THE VEHICLE 

A s u b s t a n t i a l  p r o p o r t i o n  o f  acc idents  ca tegor i zed  as r e s u l t i n g  f rom 

vehicull a r  ma l func t ions  cou ld  more app rop r i a t e l y  be c l a s s i f i e d  a s  b e  i ng 

due t o  human er rors .  Human as opposed t o  veh i cu l a r  f a c t o r s  a re  i nvol ved 

i n acci  dents r e s u l t  i ng from, f o r  example, decreased b r a k i  ng power caused 

by worn-out brakes; decreased d i  r e c t i  onal c o n t r o l  caused by worn-out o r  

improper l y  i n f l a t e d  t i r e s ;  reduced c o n ~ p i c u ~ i t y  c a u s e d  b y  i n o p e r a t i v e  

l i g h t s  and s igna ls ;  and reduced v i s i b i l i t y  caused by t h e  use o f  worn-out 

w iper  blades i n  a  r a i n ,  o r  by misaimed o r  d i r t y  headlamps. I n  g e n e r a l ,  

i f  proper  maintenance would e l i m i n a t e  t h e  " v e h i c u l a r  f ac to r , "  i t  i s  n o t  

a  v e h i c u l a r  f a c t o r  i n  t h e  present  context .  (Examples o f  s p e c i f i c a l l y  

veh i cu l a r  f a c t o r s  a re  mechanical f a i l u r e s  due t o  metal  f a t i g u e  o r  p o o r  

workmanship, and reduced v i s i b i l i t y  c a u s e d  b y  t h e  1 o c a t i o n  o f  body  

p i 1  l a r s  o r  r e a r v i  ew m i  r ro rs .  ) 

Th~e adv ice here i s  t o  f i  n d  a  r e p u t a b l e  m e c h a n i c ,  a n d  t o  g e t  

p e r i o d i c  maintenance o f  t h e  vehic le.  That money i s  money we1 1 s p e n t .  

Furthermore, some p reven t i ve  measures, such as a  t i r e - p r e s s u r e  check and 

c l e a n i  ng o f  d i  r ty  headlamps, can r e a d i l y  be done by t h e  m o t o r i s t  w i t h o u t  

t h e  he lp  o f  a  mechanic. 



WHAT A MOTORIST CAN DO: A SUMMARY 

The pr imary ac t i ons  t o  be t a k e n  by  m o t o r i s t s  t o  m i n i m i z e  t h e  

chances o f  be ing  i nvol ved i n  an acc ident  a re  as f o l l ows :  

1. I f  going on a  l ong  t r i p ,  p l a n  ahead. Do no t  get stuck f a t i g u e d  

f a r  away from t h e  in tended des t ina t ion .  I f  f a t i g u e d  o r  s leepy,  d o  n o t  

d r i  ve. 

2,) Do not  ge t  t o o  d i s t r a c t e d  by o t h e r  a c t i v i t i e s ,  whether ex te rna l  

(e.g., a  h e a t e d  d e b a t e  w i t h  p a s s e n g e r s ) ,  o r  i n t e r n a l  ( e .  g . ,  

daydreami ng). 

3. Do not d r i v e  immediately f o l l o w i n g  a  s t r e s s f u l  event. 

4. When you w i l l  have t o  d r i ve ,  do  n o t  d r i  nk. When y o u  w i  11  

dr ink ,  do not dr ive.  

5.  Take care  o f  you r  daytime and n i gh t t ime  v is ion,  espec i  a1 l y  i f  

you a re  over  50 years o f  age. 

6. Use high-beam headlamps whenever t h e r e  i s  no oncoming t r a f f i c ,  

s t r e e t  l i g h t i n g ,  fog, ra in,  o r  snow. 

7. Use t h e  a v a i l a b l e  r e s t r a i n t  system. A f t e r  a  w e e k ' s  use ,  i t  

becomes habi t .  (Whi le  use o f  t h e  r e s t r a i n t  system w i l l  no t  r e d u c e  t h e  

l i k e l i h o o d  o f  an accident,  i t  w i l l  reduce t h e  p r o b a b i l i t y  o f  r e c e i  v i  n g  

f a t a l  alr c r i t i c a l  i n j u r i e s  from an accident.)  

8. D r i v e  de fens ive ly :  Be on t h e  lookou t  f o r  o t h e r  m o t o r i s t s  t o  

e r r ,  and a n t i c i p a t e  t h e  p o s s i b l e  e r r o r s .  P l a n  r e p e t i t i  ve t r i p s  b y  

avo id i ng  h i g h - r i s k  s i t ua t i ons .  Use l im i ted -access  h i g h w a y s  w h e n e v e r  

possible.  

9. Ad j u s t  y o u r  d r i  v i  ng t o  unfavorab le  weather condi t ions.  

10. Ma in ta i n  t h e  veh i c l e  i n  good repa i r .  



REFERENCES 

Berkum, M.M. Performance decrement under psycho log ica l  s t r e s s .  Human 
Factors,. 1964, 5, 21-30. 

Borkenstein,  R.F., Crowther, R. F., Shumate,  R.P. ,  Z i e l ,  W. B., and  
Zylman, R. The r o l e  o f  t h e  d r i n k i n g  d r i v e r  i n  t r a f f i c  a c c i d e n t s .  
Bloomington, I N :  U n i v e r s i t y  o f  I n d i a n a ,  D e p a r t m e n t  o f  P o l i c e  
Admi n i  s t r a t  i on, February 1964. 

Brown, B., Adams, A.J., Haegerstrom-Portnoy, G., Jones, R.T., and F lom,  
M.C. E f f e c t s  o f  a l coho l  and mari juana on dynamic v i s u a l  a c u i t y :  
I,, Threshold measurements. Percep t ion  and Psychophysics, 1975, -9 18 
441-446. 

Brown, I.D., Tickner, A.H., and Simmonds, D.C.V. E f f e c t s  o f  p r o 1  o n g e d  
d r i  v i  ng on ove r t ak i ng  c r i t e r i a .  Ergonomics, 1970, - 13, 239-242. 

Brown, S.L., Bohnert, P.J., Finch, J.R., Pokorny, A.D., and Smith, J .  P. 
A lcohol  s a f e t y  s tudy :  d r i v e r s  who d i e .  H o u s t o n ,  T X :  B a y l o r  
Uni v e r s i t y  Col lege o f  Medicine, 1968. 

Burg, A. V isua l  a c u i t y  as measured b y  d y n a m i c  and  s t a t i c  t e s t s :  A 
comparati ve eva luat ion.  Journal  o f  Appl ied Psycho1 ogy ,  1966 ,50  -9 

460-466. 

Burg, A. The r e l a t i o n s h i p  between v i s i o n  t e s t  s c o r e s  a n d  d r i v i n g  
record:  G e n e r a l  f i n d i  ngs. L o s  - A n g e l  es, C A :  U n i  v e r s i  t y  o f  
Ca1 i f o r n i a ,  Department o f  Engi neer i  ng, Report No. 67-24, June 1967. 

Goldstein,  LOG* Whi ther  acc iden t  research? T r a f f i c  S a f e t y  R e s e a r c h  
Review, 1963, - 7(1),  2-4. 

Goldstein,  L.G. Human va r i ab l es  i n  t r a f f i c  a c c i d e n t s :  A d i g e s t  o f  
research. T r a f f i c  Sa fe ty  Research Review, 1964, - 8(1 ) ,  26-31. 

Gr i f f i n ,  L. I. Ana lys is  o f  t h e  b e n e f i t s  de r i ved  f rom c e r t a i n  p r e s e n t l y  
e x i s t i n g  motor veh i c l e  s a f e t y  devices: A rev iew o f  t h e  l i t e r a t u r e .  
Chapel H i l l ,  N.C.: U n i v e r s i t y  o f  Nor th  Carol ina, H i g h w a y  S a f e t y  
Research Center, 1973. 

Hare, C.T. and Hemi on, R.H. Headlamp beam usage on U. S. highways. Sa n 
Antonio, TX: Southwest Research I n s t i t u t e ,  P r o j e c t  No. 11 -1908 ,  
December 1968. 

Hauser, E.W., Moore, R.P., a n d  Homeyer,  P. G. M a c k l e n b u r g  c o u n t y  
d r i n k i n g / d r i v i n g  s u r v e y ,  1970.  R e s e a r c h  T r i a n g l e  P a r k ,  NC: 
Research T r i a n g l e  I n s t i t u t e ,  P r o j e c t  No. SU-582-4, January 1971. 

Henderson, RsL, and Burg, A. V i s i o n  and a u d i t i o n  i n d r i  v i  ng. S a n t a  
Monica, CA: System Development Corporation, November 1974. 



Kaluger, N.A. and Smith, G.L., J r .  Dr iver  eye-movement p a t t e r n s  u n d e r  
cond i t ions  of prolonged d r i v i n g  and s l e e p  d e p r i v a t i o n .  Highway 
Research Record, 1970, No. 336, 92-106. 

Klein, R.H. and Jex,  H.R. E f f e c t s  of a lcohol  on a c r i t i c a l  t r a c k i n g  
task.  Journal  of S t u d i e s  on Alcohol, 1975, 2, 11-20. 

Leibowi t z ,  H. and Owens, D. A. Nighttime d r i  vi ng a c c i d e n t s  and s e l e c t  i ve 
vi sua l  degradation.  Science,  1977, -9 197 422-423. 

McMurray, L. Emotional stress and d r i v i n g  performance: The e f f e c t s  o f  
d i  vorce. Behavioral Research i n Highway Safe ty ,  1970, - 1, 100-114. 

Mortimer, R.G. and Olson, P.L. Development and use of d r i v i n g  t e s t s  t o  
e v a l u a t e  headlamp beams. Ann  A r b o r ,  M i c h i g a n :  U n i  v e r s i  t y  o f  
Michigan, Highway S a f e t y  R e s e a r c h  I n s t i t u t e ,  R e p o r t  No. U M -  
HSRI-74-14, March 1974. 

Moskowitz, H. and Sharma, S. E f f e c t s  of a lcohol  on per iphera l  v i s i o n  a s  
a f u n c t i o n  of a t t e n t i o n .  Human Fac to rs ,  1974, - 16, 174-180. 

Moskowitz, H. Ziedman, K. ,  and Sharma, S. Visual search behavior  whi l e  
viewing d r i v i n g  s cenes  u n d e r  t h e  i n f l u e n c e  - o f  a l c o h o l  a n d  
marijuana. Human Factors ,  1976, - 18, 417-431. 

National Highway T r a f f i c  S a f e t y  Admini s t  r a t  i o n .  R e p o r t  on  t r a f f i c  
a c c i d e n t s  and i n j u r i e s  f o r  1979. Washington, D. C. : Author, Report 
No. DOT-HS-805-746, February 1981. - 

National S a f e t y  Counci 1. Accident f a c t s .  Chicago: Author, 1980. 

P h i l l i p s ,  B.M. I. S a f e t y  b e l t  usage among d r i v e r s .  I I .  Use o f  c h i  l d  
r e s t r a i n t  d e v i c e s ,  p a s s e n g e r  s a f e t y  be1  t s  a n d  p o s i t i o n  o f  
passengers i n  cars.  111. Motorcycle helmet usage. F i  n a l  r e p o r t .  
Princeton,  NJ : Opinion Research Corporation,  May 1980. 

Rodgers, J.R. The s leepy  d r i v e r  a s  a p r e v e n t a t i v e  medicine problem. - GP 
(General P r a c t i t i o n e r ) ,  1956, - 1 4 ( 2 ) ,  90-94. 

Safford,  R.R. and Rockwell, T. He Performance decrement i n  twe n t y - f  ou r 
hour dr iving.  Highway Research Record, 1967, No. 163, 68-79. 

Sato, T.B. E f f e c t s  of s e a t  b e l t  use a n d  e x a m p l e  o f  i n j u r i e s .  I n  
I n t e r n a t i o n a l  Symposium on Seat  B e l t s  in Tokyo. T o k y o :  J a p a n e s e  
Council of T r a f f i c  Science,  1979. 

Shinar ,  D. Psychology on the road. New York: Wiley, 1978. 

Single ton,  W.T. D e t e r i o r a t i o n  o f  p e r f o r m a n c e  on a s h o r t - t e r m  
perceptual-motor task.  I n  W.F. F l o y d  a n d  A.T. W e l f o r d  (Ed. ) ,  
Symposium on Fatigue. London: H .  K .  L e w i s  f o r  t h e  E r g o n o m i c s  
Research Socie ty ,  1953. 



Sivak, M. H u m a n  f a c t o r s  a n d  highway-accident c a u s a t i o n :  Some 
theoretical considerations. Accident Analys is  a n d  P reven t ion ,  
1981, -' 13 61-64. 

Sivak, M. and Olson, P.L. Nighttime l e g i b i l i t y  of t r a f f i c  s i g n s :  
Conditions eliminating the effects of driver age a n d  d i s a b i l i t y  
glare. Accident Analysis and Prevention, i n press. 

Si vak, M., Olson, P.L., and Pastalan, L. A. Effect of d r i  v e r '  s age o n  
nighttime legibi l i ty  of highway signs. Human Factors, 1981, - 23, 
59-64. 

Treat, J.R., Tumbas, NsS., McDonald, S . T . ,  Sh ina r ,  D . ,  Hume, R . D . ,  
Mayer, R.E., Stansifer, R.L.? and Castellan, N.J. Tri-level s tudy 
of the causes of t r a f f i c  accidents: Final report, Vol. I :  Causal 
factor tabulations and assessments. Bl oomi n g t o n ,  IN: Indiana 
University, Inst i tute  for  Research in Public Safety, March 1977. 

Wal ler,  J.A. and Whorton,  E. B. Unintentional shooti ngs, highway crashes 
and  acts of violence - a behavior paradigm. Accident Analysis a n d  
Prevention, 1973, - 5, 351-356. 

We1 tman, G. and  Egstrom, G. H. Perceptual narrowing in n o  v i  ce  di  vers.  
Human Factors, 1966, 8, 499-506. 


