
LITERATURE REVIEW

1. Introduction
F ir s t ly , th is  litera tu re  r e v ie w  e x p lo r e s  th e  g lo b a l b u rd en  a s  w e l l  a s  th e  b u rd en  in  L a o s  

r e la te d  to  ro a d  tr a ffic  a c c id e n ts , th e  a s so c ia te d  te r m in o lo g y  as w e l l  as th e  c a u s e s  o f  road  

tra ffic  a c c id e n ts .

S e c o n d ly ,  th is  r e v ie w  su m m a r iz e s  c o n c e p ts , th eo ry , e x is t in g  k n o w le d g e  an d  p r e v e n tiv e  

m e a su r e s  fo r  road  tr a ffic  a c c id e n ts .

T h e  n e x t  s e c t io n  in  th is  ch a p ter  w il l  fo c u s  on  a d o le sc e n ts  an d  ro a d  tra ffic  a c c id e n ts  in  

p articu lar . In b r ie f , th is  se c t io n  d e a ls  w ith  th e  r isk  b e h a v io r  th e o r y  on  d r in k in g  and  

d r iv in g  a m o n g  a d o le sc e n ts .

F in a lly , in  c o n c lu s io n  th is  r e v ie w  su p p o rts  th e  id e n tif ic a t io n  o f  s p e c if ic  n e e d  fo r  fu rth er  

s tu d y  in  L a o s  and  th e fo r m u la tio n  o f  research  q u e s t io n s .

2. Global Burden of the Problem
Road crashes are ranking ninth among the leading causes of disease burden world wide,
and accounts for 2.8% of all global deaths and disability. Although the number of
motor vehicles per population is much higher in developed countries, the death rate due
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to  ro a d  tra ffic  in ju r ie s  is  h ig h e s t  in  d e v e lo p in g  c o u n tr ie s . In  1 9 9 8  m o r e  th an  o n e  m ill io n  

(o r  88%  o f  a ll ro a d  tra ffic  a c c id e n ts )  d ea th s w e r e  in  d e v e lo p in g  c o u n tr ie s . T h e  W H O  

S E A R O  r e g io n  a c c o u n ts  fo r  a b o u t 29%  o f  th e  g lo b a l b u rd en  o f  ro a d  tra ffic  d ea th s. 

A la r m in g ly , 5 0  % o f  road  tra ffic  fa ta lit ie s  w o r ld w id e  in v o lv e  y o u n g  a d u lts  a g e d  1 5 -4 4  

y e a r s , th e  m o s t  e c o n o m ic a l ly  p r o d u c tiv e  s e g m e n t  o f  th e  p o p u la tio n  (W H O , 1 9 9 8 ) .

In 2 0 0 1 ,  d e a th s  b y  c a u se , s e x  an d  m o r ta lity  stra tu m  in  th e  W H O  r e g io n s , e s t im a te d  that 

th e  m o r ta lity  rate o f  in ju r ies  w a s  5 ,1 0 3 ,0 0 0  (o r  9%  o f  th e  to ta l m o r ta lity ) . It in c lu d e s

1 .1 9 4 .0 0 0  (2 .1 % ) d u e  to  road  tra ffic  a c c id e n ts , w ith  m o r e  m a le  v ic t im s  th an  fe m a le  

v ic t im s . ( 8 4 8 ,0 0 0  or  2 .9 %  m a le s  and  3 4 6 ,0 0 0  or  1 .3%  fe m a le s  r e s p e c t iv e ly ) .  T h e  

b u rd en  o f  d is e a s e  in  D A L Y s  fro m  road  tra ffic  a c c id e n ts  fo r  b o th  g e n d e r s  w a s

3 7 .7 1 9 .0 0 0  (2 .6 % ). In m a le  it w a s  m o re  than in  f e m a le  2 6 ,1 8 7 ,0 0 0  (3 .4 % ) and

1 1 .5 3 2 .0 0 0  (1 .6 % ) r e sp e c t iv e ly . T h is  bu rd en  w ill  c o n t in u e  to  in c r e a se  in  th e  fu tu re, 

a c c o r d in g  to  a W H O  p r o je c tio n  th e D A L Y s  fro m  th e ro a d  tra ffic  a c c id e n ts  w il l  b e  

ra n k ed  3th  fro m  th e p resen t rank o f  9 th o u t o f  top  ten  c a u s e s  o f  D A L Y s  (W H O , 2 0 0 2 ) .  

T a b le -1  b e lo w  s h o w s  th e  W H O  estim a tio n  fo r  1 9 9 0  and  p r o je c tio n  fo r  2 0 2 0 .
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Table 1. Disease Burden Measured in Disability-Adjusted Life Years

Estimation 1990 Projection 2020

Rank Cause %  Total fank Cause % Total

1 Lower respiratory infections 8.2 1 Ischaemic heart disease 5.9
2. Diarrhoeal diseases 7.2 2 Unipolar major depression 5.7
3 Perinatel conditions 6.7 3 •Road traffic accidents 5.1

4 Unipolar major depression 3.7 4 j
/

Cerebrovascular disease 4.4

5 Ischaemic heart disease 3.4 5 / Chronic pulmonary disease 4.2

6 Cerebrovascular disease 2.8 Lower respiratory infection 3.1

7 Tuberculosis 2.8 1 7 Tuberculosis 3.0

8 M easles 2.7 / 8 War 3.0

9 Road traffic accidents 2.5 9 Diarrhoeal diseases 2.7

10 Congenital abnormalities 2.4 10 HIV 2.6

(Source: W H O , T he G lobal Burden o f  D isea ses, 20 02 )

3. B u rd en  o f  th e  R oad  T raffic  A ccid en ts in  L ao  P D R

Just over a period o f  one year, there w as a tw o-fo ld  increase in the num ber o f  casualties  

and deaths due to road traffic accidents in L aos. In 2 0 0 0 , the national figu res w ere  

2 ,1 1 7  for casu a lties and 180 deaths, w h ile  in 2001  there w ere 4 ,0 2 3  casu a lties and 347  

deaths, a substantial increase by 100% . casu a lties from  road-traffic accidents in 

V ien tian e account for m ore than 50%  o f  national figures every  year. T he population is 

grow in g  in V ien tian e, and v eh ic les  and m otorcycles is ever in creasin g in num ber.
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That could be one of the reasons as to why there is an increasing rate of traffic 
accidents in Vientiane. The increasing numbers of motor drivers represent mainly 
adolescents, often students. Among all casualties in 2000, 28% and 2001 36 % were 
amongst students.

The health cost implication in road traffic accidents is extremely high. In 2000, the 
national cost was over 1.6 billion Kip, while skyrocketing to 11.8 billion Kip in 2001. 
Vientiane shares more than 25% of national cost for health injuries and deaths. (Road 
Traffic Police Department, Lao PDR, 2001).

4. S om e D efin itio n s on  th e T erm in ology  re la ted  to R oad  T raffic  
A ccid en ts

It is  im portant to clarify  the various terms used in the literature related to road traffic 

accidents.

■ Definition of accident
Shinar (1 9 7 8 ) described  the term accident as fo llow :

“A n  u n exp ected  not n ecessarily  injurious or dam aging even t, that interrupts a 
com p letion  o f  activ ities; it is invariably preceded by an unsafe act or an unsafe  
con d ition  or both, or som e com bination  o f  unsafe act and/or unsafe con d ition ” 
(N ational S afety  C ou ncil, 1974 cited  in S h in ar,1978: 101).

O ften accident, co llis io n  and crash are used interchangeably.

■ What are injuries?
A n injury is p h ysica l dam age to the body. A m on gst other cau ses, injuries result from  

road traffic co llis io n s , bum s, fa lls , p o ison in gs and deliberate acts o f  v io len ce  against
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oneself or others. More technically speaking, injuries result from acute exposure to 
various kinds of energy-mechanical, thermal, electrical, chemical or radiant- in amounts 
that exceed the threshold of physiologic tolerance. Public health professionals divide 
injuries into two categories: “ unintentional injuries “ that include most injures resulting 
from traffic collisions, bums, falls, and poisonings; and “ Intentional injuries” that are 
injures resulting from deliberate acts of violence against oneself or others. (WHO, 
2001).

For the purpose of this study injuries are defined as “unintentional physical damage to 
the body as a result from road traffic collisions or fall when driving a motorcycle”.

■ Why are injuries not referred to as accidents?
T h e w ord “accid ent” im p lies a d egree o f  in ev itab ility . T h e traditional v iew  o f  injuries 

from  “accid en ts” su ggests that they are random  even ts, an u n avoid ab le  part o f  the 

w orld  in w h ich  w e  live . T his resulted in the historical n eg lect o f  th is area o f  public 

health. D uring the past few  decades, public health o ffic ia ls  have reco gn ized  that 

injuries are preventable. D u e to the traditional v iew  on injuries, they w ere taken aw ay  

from  the realm  o f  sc ien ce , w here they cou ld  be stud ied  and so lu tion s for their 

prevention  cou ld  be proposed . (W H O , 20 0 1 )

5. C au ses o f  R oad  T raffic  A ccid en t
Shinar (1 9 7 8 , p .2) d evelop ed  the driver-vehicle-road  system  theory as sh ow n  b e lo w  in 

F igure-2  the d river-vehicle-road  system  co n sists  o f  three elem ents: (a) the environm ent 

(road and sig n a ls), (b) the veh ic le s  and (c) the p eop le  (drivers and pedestrians). In
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roa d -veh icle-d river-p ed estrian  system  the driver/pedestrian is  the o n ly  d ec is io n 

m aking com p onen t and therefore it are his or her actions or in -action s that m ake this 

system  go . A s the inform ation p rocessor in the system , the d rivers’ role is  to p rocess  

m ostly  v isua l inputs from  the road, traffic, and his or her o w n  v e h ic le ’s behavior, m ake  

d ec isio n s about appropriate control actions, execu te  these action s, and ob serve and  

respond to the n ew  situation that result. Failure o f  the driver that m akes the accident 

in ev itab le  m ay be on e o f  d elayed  recogn ition  or perception o f  the im p en d in g  danger, an 

error in the d ecision -m ak in g  p rocess on h ow  to respond to that situation , or an im proper  

resp on se to the em ergen cy  situation. O ver 90 percent o f  the accid ents, in a study by  

Treat et al (1977), cited  in Shinar the driver com m itted  som e error that cau sed  the 

accident. T herefore, the main factor resp on sib le for the accidents is  the hum an factor.

For the specific human factors in accidents, a distinction can be made between direct 
causes and indirect causes. Direct causes means human acts and failures to act in the 
minutes immediately preceding an accident, which increases the risk of collision 
beyond that, which would have existed for conscious driver, driving to high but 
reasonable standard of good defensive driving practice. And it includes improper 
lookout, excessive speed, inattention and improper evasive action. Human indirect 
causes include alcohol impairments, other drugs impairment, fatigue, driver 
inexperience etc. (Shinar, 1978: 92-127).

In conclusion, key factors for road traffic accidents are; driving under influence of
alcohol, speeding, under utilization of helmet and child restraints, poor road design and
roadway environment, unsafe vehicle design and under-implementation of road safety
standards.



Source: S h in a r (1 9 7 8 )

Figure 2: A Simplified Block Diagram of the Driver Functions in the Driver-Vehicle-Road System

cn
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6 . P rev io u s S tu d ies

V ariou s stu d ies h ave been  done in the fie ld  o f  driv ing b eh aviors o f  high school 

students. A n  im portant study on high sch o o l students b y  le s s o r  (1 9 8 7 )  revealed  that 

th o se  students w h o  reported frequently taking risk w h ile  driv ing w ere m ore lik e ly  to 

report h av in g  driven after ‘a good  b it to drink’. B lech eler-F retel and D enech-P ajouh  

(1 9 8 6 )  sh o w ed  that you ng drivers reporting that they had driven w h ile  im paired w ere 

le ss  lik e ly  to  resp ect sp eed  lim its and other traffic law s. Particularly the a lcohol-related  

im paired  driver groups h ave a h igher in c id en ce  o f  accid ents and traffic v io lations. 

Im paired driv ing or driving w h ile  im paired m eans the operation o f  m otor veh ic le  w h ile  

the driver’s b lo o d  a lcoh ol concentration  (B A C ) is  over  the leg a l lim its, and im paired  

drivers are the p eo p le  w h o en gaged  in such b ehavior irrespective o f  w hether they have  

ever  been  apprehended by the p o lice . D rivers not w earing seatbelts w ere m ore lik e ly  to 

have b lo o d  a lcoh ol concentrations over 80-m g%  (Brian, 1990).

‘D rin k in g  and d r iv in g ’ and ‘reck less d riv in g ’ are som e cau ses o f  accidents. An  

in v estig a tio n  o f  the records o f  9 ,2 7 3  drivers in Britain revealed  that drinking and 

d riv in g cau ses m axim u m  accidents. T h is com parative study b etw een  ‘drinking and 

d riv in g ’ and ‘reck less d riv in g’ sh ow ed  that 50%  o f  the drivers in v o lv ed  in a fatal or 

injury accid ent had high drinking-and-driving scores. Y ou n g  drivers (aged  16 -19) are 

m ore lik e ly  to drive in a high sp eed  after drinking and driving. V in g ilis , (1 9 8 3 )  

co n c lu d ed  that 30-50%  o f  im paired drivers can be c la ss ified  as a lcoh o lics . T h ey  are 

ca lled  h igh-risk  drivers a lso . There are m any other stud ies w hich  sh ow  the relationship  

b etw een  drinking a lcoh ol and driving and road traffic accidents.
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A ccord in g  to studies by Satsanguan, (2 0 0 2 .), and P hansaw ang, (1 9 9 6 )  on driving  

behavior o f  m otorcycle  drivers in B angkok  M etrop olis, there are d ifferent driving  

behaviors o f  the drivers. For exam p le (a) v io la te  traffic s ign a ls, (b) reck less driving  

behavior, (c) over-take in restricted zon es, (d) park in non-parking area and (e) park and  

w ait for custom ers.

A  study b y  M urichun, (1 9 9 8 ) su ggested  that gender, education  lev e l, in co m e lev e l, 

k n ow led ge regarding traffic regulations, exp erien ces and frequ en cies o f  traffic law s  

v io la tion s are related to road traffic accidents. There w as n o  relationsh ip  o f  age and 

marital status w ith the accidents, but m any other studies revealed  that age is a m ajor 

determ inant o f  accidents. A  sim ilar study b y  S ingsri, (1 9 9 9 ) su gg ested  that the younger  

the age and the le ss  exp erien ce, the h igher chance for accidents. There w as a 

relationship  betw een  driver profile , alcohol drinking and accidents or injuries. D rinking  

behavior very often led  to accidents. T his study found out that 1 ,2 3 5 /1 0 0 ,0 0 0  drivers 

w ere drunk w h ile  driving.

7. P reven tion
M ost o f  the cau ses o f  road traffic accidents are preventable. A s su gg ested  by the W H O

(2 0 0 2 ) these are: driving under in flu en ce o f  a lcoh ol, sp eed in g , under utilization  o f  

h elm ets and ch ild  restraints, poor road design  and roadw ay environm ent, unsafe v eh ic le  

d esign  and under-im plem entation o f  road safety  standards. T h ese preventable cau ses  

have a direct im pact on the p eo p le ’s health and quality o f  life , therefore it road traffic  

accidents are considered  a public health issue. T he W H O  has su gg ested  som e roles for  

public health to prevent the road traffic injuries, these are:
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a) to dem onstrate the health and econ om ic  im pact o f  injuries,

b) to  co lle c t  data on fatal and non fatal injuries,

c ) c ) to study the risk factors and protective factors,

d) to ensure appropriate care and rehabilitation for all injured persons,

e ) to prom ote road traffic education and safer driving behavior,

f) to  m onitor and evaluate road safety intervention, and

g) to prom ote m ulti-sectoral approaches to prevention o f  road traffic injuries.

8. T h e P rob lem  B eh av ior  T h eory
A ccord in g  to this theory there are three independent linked system s o f  p sych oso c ia l 

in fluence: the b ehavior system , the personality system  and the p erceived  environm ent 

system .

T he behavior system s con sist o f  a problem  behavior structure that in clud es a 

con stella tion  o f  behaviors such as heavy drinking, and drug use. T h is a lso  in clud es  

risky driving behavior such as im paired driving, n on -use o f  seatbelts and helm ets and  

speed ing. There are som e argum ents, such as problem  behavior is a result o f  person- 

environm ent interaction w hereby the personality system  and the p erceived  environm ent 

system  exert a jo in t in fluence. The problem  behavior theory is  show n in F igure-3

b elow .
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Source: le s s o r  (1 9 8 7 )
Figure 3. Conceptual Framework of problem behavior theory. From “ Risky 
Driving and Adolescent Problem Behavior: An extension of Problem behavior 
Theory”. By R. Jessor, 1987, A lcohol, D rugs a n d  D riv in g , 3,( 3-4),p.3 cited in Brian 
A. Jonah, 1990.

9. A d o lescen ts  D rin k in g  and  D riv in g: a T h eoretica l M od el

It is  com m on  to see  ad o lescen ts in v o lv ed  in drinking and driving, som etim es, at 

ep id em ic  proportions (Palm er and T ix , 1986; W illiam s include all author nam es, 1986). 

T h ey  are in a d evelop m en ta l stage in w hich  drinking and driving and related behaviors  

are in itiated  and so lid ified . T he m ost notable characteristic o f  ad o lescen ce  is change, 

and it tends to be pervasive across various e lem en ts o f  personal and social 

d evelop m en ts. T here is an attainm ent o f  operational thinking as w ell as estab lishm ent 

o f  personal id en tity  in a socia l c ircle  (Erikson, 1963; H avighurst, 1972). D riv in g  after 

drinking is u su ally  learned during ad o lescen ce . T he p sy ch o lo g ica l, socia l and 

environm ental attributes are associated  w ith such a behavior am ong ad o lescen ts.
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A  study carried out in  M in neap olis-S t. Paul am ong h igh  sch o o l students pointed  out 

that students usu ally  find  it "cool, fun and exciting" to drink and drive. T h ey  also  do it 

due to peer pressures, personal problem s, poor se lf-im age , and at tim es they learn w hen  

th ey  see  parents and older sib lin gs en gag in g  in driving and drinking (K lep p ,1 98 7  and 

Perry, 1985). T he finding from  this studies confirm  that the prob lem  b eh avior theory  

p rov id es a theoretical fram ew ork usefu l for organ izin g and id en tify in g  factors  

p red ictive o f  driv ing and drinking am ong ad o lescen ts. P erson ality  factors, p erceived  

environm ental factors, behavioral factors, and dem ographic factors accou n ted  for  

approxim ately 50%  o f  the reported variance on driv ing and drinking at b ase lin e  am ong  

the students participating in this study. D riv ing  and drinking appears to be part o f  a 

larger syndrom e o f  driving and drinking-related b ehaviors, such  as d riv in g after 

sm ok in g  marijuana, riding with a drinking driver and drinking in cars, as w e ll as other 

“problem  b eh aviors,” such as risk taking as show n in F igure-4.
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DEMOGRAPHIC FACTORS PERCEIVED ENVIRONMENT
GenderAgeFamily structure Socio-economic status

PERSONALITY FACTORS
■ Distal StructureValue on academic achievement Value on independence Value on religion Tolerance of deviance Self-esteem■ Proximal Structure Tolerance of drinking and driving Tolerance of riding with a driver who has been drinkingPerceived risk for negative consequences when drinking and driving Self-confidence to avoid drinking and drivingSelf-confidence in preventing a drunk friend from drivingPerceived ability to drive after drinking

DRINKING AND DRIVING

■ Proximal Structure Parental approval of drinking and driving Friends’ approval of drinking and driving Friends’ models of drinking and driving Friends’ pressure to drink and drive Perceived car availability Perceived ฟcohol availability Perceived effectiveness of barriers to deter drinking and driving

BEHAVIORAL FACTORS
■ Problem Behavior SmokingAlcohol consumption Problem drinking Marijuana use Risk taking behavior Drinking & Driving Behavior Driving behaviorSkills related to drinking and driving Riding with a driver who has been chinking Partying in a car Intention to drink and drive

Figure 4: Factors Influencing Drinking and Driving among Adolescents. 
Source ะ K lepp K .I and Perry C.L. (199 0)

10. B lood  A lcoh o l C on cen tration  and  T ra ffic  A cc id en ts
R ev iew  cited  in E ighth Special Report to the บ .ร  C ongress on A lcoh o l and H ealth from

the secretary o f  H ealth and H um an S ervices Septem ber 1993: 2 3 8 -24 1:

Z ador’s (1 9 9 1 ) analysis su ggests that (1) A lcoh o l increase fatal crash risk m ore for 

fem ales than for m ales, (2) a lcohol increase fatal crash risk m ore for younger drivers 

than for older on es, and (3) m oderate B A C s profoundly  enhance crash risk am ong  

drivers aged 16 years through 20  years, and esp ec ia lly  am ong fem ales o f  the age group.

1*
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T h is an a lysis a lso  su gg ests  that m ore attention shou ld  be g iven  to the e ffec ts  o f  lo w  and 

m oderate B A C s and to gender and age d ifferen ces w hen  con sid erin g  the effec ts  o f  

ฝ coh o l on b ehavior and safety .

R isk  increased  sharply at h igher B A C s. C om pared w ith the risk for non drinking  

drivers , the risk fatal injury w as an estim ated  11.1 tim es greater for drivers w ith B A C s  

b etw een  0 .0 5  percent, 48  tim e greater for drivers w ith  B A C s b etw een  .10  percent and 

15 percent, and 38 5  tim es greater for drivers w ith  B A C s h igher than .15 percent  

(Zador, 1991).

A lco h o l m ay p ose  an esp ec ia lly  serious risk for younger drivers b ecau se they have  

com p aratively  little experien ce with alcohol or driving. In addition , the e ffec t o f  

in creasin g B A C s on relative fatality risk m ay vary by gender. B orkenstein  et al. (1 9 6 4 )  

fou n d  that at B A C s h igher than .04 percent, the risk o f  fatal injury increase faster for 

fem ales than m ales.

11. A lco h o l and  T ra ffic  Safety  ะ A  C om p lex  P rob lem

It is clear that a lcoh ol consum ption  im pairs m any perceptual, cog n itive , and m otor 

sk ills  n eed ed  to sa fe ly  operate m otor veh ic les  (H ind-m arch et al., 1991; M o sk ow itz  and 

B u m s, 1990; M o sk ow itz  and R ob in son , 1988).

A s  B A L  in creases, m ore and m ore driving -re la ted  functions are im paired, b eginn ing  

w ith visual and perceptual judgm ent ab ilities at lo w  a lcohol lev e ls , through cogn itive  

d ec isio n  m aking cap ab ilities at interm ediate lev e ls  and en d in g  with gross m otor  

incoordination  at lev e ls  0 .1 5  or higher. In the driving task, all o f  these ab ilities interact
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to  im pair the driver’s perform ance(L evine,K ram er, &  L e v in e ,1975). T hus, in a driving  

sim ulator, Jex , D iM arco, and W ade (1 9 7 4 ) w ere able to  dem onstrate that for m oderate  

drinkers. T h e probabilities o f  inadvertent lane crossin g  in creased  from  .0001  w hen  

sob er to 0 .0 5  w ith  B A L = 0 .11  percent an increase b y  5 0 0  fo ld . H ow  th ese  results can  

b e transferred to  the actual road situation is  dem onstrated in figu re 5.

After on e drink

A f t e r  t h r e e  d r i n k s

A f t e r  f i v e  d r i n k s
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Figure 5. :Loss in vehicular control due to alcohol. The drivers in these pictures 
are all professional, and as such are probably better drivers than most people. 
But, after three drinks they could no longer drive safely. After five drinks, each 
lost the ability to think clearly, see well, and control the car. They were able to 
walk and talk and talk well enough, but they had a hard time driving.

S o u rce : Shinar, 1978:46.

O ther driving im pairm ent that have been ob served  for p eop le  w ith  B A L > 0 .1 0  include  
poor detection  o f  roadw ay sigh  in a sim ulator (Jex et a l.,1 9 7 4 ), and in actual n ighttim e  
driving (H icks, 1976); m isjudgm ent o f  sp eed  and d istance, and running signal lights  
and stop signs. T h ese reduce judgm ental and perceptual cap ab ilities are even tu ally  
m anifested  in the kind o f  accidents that in tox icated  drivers have.

A nother e ffec t o f  a lcoh ol, that is h ighly  relevant to driving, has been  lab eled  as “tunnel 

v is io n s” e ffec t the narrowing o f  the fie ld  o f  v iew  to object d irectly  ahead o f  the driver. 

A lcoh o l reduces our ab ilities to e ffec tiv e ly  allocate our attention som e thing that is 

constantly  required in driving. T he visual scanning o f  the in toxicated  driver is less  

active, m ore lim ited  to the center o f  the road (probably the sam e tunnel cars on the road  

(B elt, 1969;M osk ow itz , Z iedm an, & Sharm a, 1976).

T he im paired-driving population varies in term s o f  the fo llow in g:

•  Severity  o f  alcohol problem

•  D rinking patterns

•  D em ographic characteristics

•  D riv ing  related attitudes

D riv ing  behaviors
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• Involvement in deviant and criminal behavior
• Expectations about the effects of alcohol
• Personality characteristics
(Argerious et al. 1985; Arstein-Kerslake and Peck 1985;Donovan and Marlatt 1982; 
Donavan et al. 1986; McMellen et al. 1989; Perrin 1990; Wells-Parker et al. In press; 
Wieczorek and Miller in press; Wilson, 1991)

Table 2. Estimating the Blood Alcohol Level (BAL) on the Basis of Number of Drinks 
Ingested and Driver’ Weight

B O D Y  W E IG H T  IN  P O U N D S
D R IN K IN G S 100 120 140 160 180 20 0 2 2 0 24 0 IM P A IR M E N T

1 0.04 0.03 0.03 0 .02 0 .02 0.02 0 .02 0 .02
2 0 .08 0 .06 0.05 0.05 0 .0 4 0 .04 0 .03 0 .03 R arely
3 0.11 0 .09 0 .08 0 .07 0 .05 0 .06 0.05 0.05
4 0 .15 0 .12 0.11 0 .09 0 .08 0 .08 0 .07 0 .0 6
5 0 .19 0 .16 0.13 0 .12 0.11 0 .09 0 .0 9 0 .08 P ossib ly
6 0 .23 0.19 0.16 0.14 0 .13 0.11 0 .1 0 0 .09
7 0 .2 6 0.22 0 .19 0 .16 0 .15 0.13 0.12 0.11
8 0 .30 0 .25 0.21 0 .19 0 .17 0.15 0.14 0 .13 D efin ite ly
9 0 .3 4 ว.28 0 .24 ว.21 ว .!9 0.17 0.15 0 .14
10 0.18 ว.31 0 .27 ว.23 ว.21 0.19 0 .17 0 .1 6

Subtract 0.01 percent for each 4 0  m inutes o f  
drinking. O ne drink is 1 ounce o f  liquor, 12 
ou n ces o f  beer, or a 3.5 ounce g lass o f  w ine.

Source: A dapted from  I n d ia n a ’s  D r iv e r -M a n u a l.  Indiana Bureau o f  M otor V eh ic les ,

N o vem b er  1974. C ited  in Shinar, 1978.
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