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I NTRODUCTION 

liaffic accidents have ceased 
to be the exclusive domain of the devel- 
oped countries and have become one of 
the principal causes of injuries, disabili- 
ties, and deaths in developing countries. 
They are also a particular scourge of ac- 
tive young people. Consequently, each 
death in a traffic accident costs an aver- 
age of about 30 years of life expectancy 
(I). In contrast, the average life expec- 
tancy loss produced by cardiovascular 
diseases and cancer (which surpass traffic 
accidents as causes of mortality among 
the general population) is considerably 
less. 

In addition, traffic accidents 
cause numerous disabilities, placing a 
major burden on rehabilitation centers, 
and their economic impact is important. 
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To the direct costs-such as medical care 
for the injured, expenditures for admin- 
istrative services, and damage to vehicles, 
roads, and property-should be added 
indirect costs such as loss of the victims’ 
potential productivity. 

T HE SITUATPON IN 
LATIN AMERICA 

AN-D THE CARIBBEAN 

Despite the great differences 
between the countries and subregions of 
Latin America and the Caribbean, it may 
be said that by and large activities for the 
prevention and control of accidents and 
their consequences are at an incipient 
state of development. At the same time, 
traffic accidents in these countries are as- 
suming epidemic proportions because of 
population growth, urbanization, indus- 
trialization, and a sharp rise in the num- 
ber of registered motor vehicles (2). 

Table 1 shows the changes in 
the numbers of people and registered ve- 
hicles in selected countries of the Ameri- 
cas between 1969 and 1980 (3,4). All the 
countries except Uruguay experienced 
net population growth in this period, 
and all the countries experienced note- 
worthy increases in the number of regis- 
tered vehicles. 



TABLE 1. Population and registered vehicle growth in selected countries of the Amerfcas between 1969 and 1960. 

Population No. of 
(in thousands) 

% growth in 
% population registered tehicles registered 

country 1969 1980 growth 1969 1980 vehicles 

Argentina 25,383 26,393 1::: 1,804,700 4,234,527 134.6 
Brazil 107,145 123,032 2,490,900 -a - 
Canada 22,831 23,914 4.7 7,746,800b - - 
Chile 10,253 10,917 6.5 254,500 828,480 225.5 
Colombia 23,542 26,263 11.6 264,300 817,611 209.3 
Costa Rica 1,968 2,192 11.4 51,600 213,904 314.5 
Cuba 9,330 9,792 5.0 265,700 371,287 39.7 
Dominican 

Republic 4,697 5,275 12.3 51,400 207,501 303.7 
Ecuador 6,733 7,814 16.0 56,300 - - 
El Salvador 4,007 4,812 20.1 47,200 145,680 208.6 
Guatemala 5,828 7,649 31.2 52,800c 209,289 296.4 
Mexico 60,145 65,223 
Panama 1,668 1,824 

if 1,465,800 6,221,397 324.4 

1319 
53,200 137,721 158.9 

Peru 15,615 17,780 306,900 486,048 58.4 
Trinidad and 

Tobago 1,080 1,156 7.0 86,400 216,341 150.4 
United States 213,032 227,640 6.9 99,563,400 165,700,000d 66.4 
Uruguay 3,064 2,864 -6.5 232,300 263,119 13.3 
Venezuela 11,993 13,913 16.0 863,784 2,532,OOO 193.1 

Sourn: (3) and (4). 
a - = Data not available 
b 1968 data. 
c 1967 data. 
d 1981 data. 

With regard to these data, a 
common tool used to assess the develop- 
ment of transportation in a country is the 
“index of motorization” (l), defined as 
the number of motor vehicles per inhabi- 
tant. ‘&ble 2 shows this index for each se- 
lected country in 1969 and 1980, to- 
gether with the percentage increase of 
the index in this period (4). All of the 
countries with available data except 
Cuba experienced an increase, the in- 
creases ranging from 12.2 % in Uruguay 
to 875 % in the Dominican Republic. 

These generally sharp in- 
creases in the number of total registered 
vehicles and the degree of motorization 
in the hemisphere’s developing coun- 
tries, combined with the fact that ad- 
vances in trafEc legislation, highway ed- 

ucation for motorists, and road and 
vehicle safety have not kept pace with the 
factors generating the problem, leads 
one to expect an escalating risk of traffic 
accidents in these countries, 

Regrettably, the registration 
of accidents is uneven, since in most 
countries data are collected only about 
those accidents considered serious. This 
incompleteness of the available data hin- 
ders verification of accidents and renders 
deaths caused by accidents a necessary 
yardstick for estimating accident rates, 
even though those deaths are defined 
differently-being defined in some 



TABLE 2. Index of motorization (the number of motor vehicles per 
inhabitant) and the percentage growth of this index in selected coun- 
tries of the Americas between 1969 and 1980. 

index of 
motorization 

Country 1969 1980 % increase 

Argentina 0.076 0.160 110.5 
Brazil 0.028 -a - 
Canada 0.373 - - 
Chile 0.027 0.076 181.5 
Colombia 0.013 0.031 138.5 
Costa Rica 0.032 0.098 206.3 
CUba 0.035 0.032 -8.6 
Dominican Republic 0.004 0.039 875.0 
Ecuador 0.010 - - 
El Salvador 0.014 0.030 114.3 
Guatemala 0.011 0.027 145.5 
Mexico 0.031 0.095 206.4 
Panama 0.039 0.076 94.9 
Peru 0.024 0.027 12.5 
Trinidad &Tobago 0.085 0.187 120.0 
United States 0.500 0.728 45.6 
Uruguay 0.082 0.092 12.2 
Venezuela 0.086 0.182 111.6 

soufce: (4) 
a - = Data not available. 

places as deaths at the site of the acci- 
dent and in others as deaths occurring 
within the month or year following the 
accident. 

The death rates per 100,000 
inhabitants in 1969 and 1980 are shown 
in Table 3. Examination of these rates re- 
veals the following: in Costa Rica, Cuba, 
Ecuador, Guatemala, Panama, Peru, 
Trinidad and Tobago, Uruguay, and Ven- 
ezuela specific traffic accident mortality 
registered an increase from 1969 to 1980 
that varied by country from 9.7 % to 
167.3 % ; in Argentina, Canada, Chile, 
Colombia, the Dominican Republic, El 
Salvador, and the United States, on the 
other hand, it registered a decrease rang- 
ing from 4.0% to 26.4%. 

A common indicator used in 
analyzing traffic statistics is the death 
rate per 10,000 registered vehicles. This 
rate, also shown in ‘Iable 3, commonly 
provides an improved approximation of 
the true risks involved (especially in de- 
veloping countries with great disparities 
in the development of motorization- 
I). As the figures shown indicate, the 
number of deaths per 10,000 registered 
vehicles in 1980 exceeded that in 1969 in 
Cuba, Guatemala, Panama, and Uru- 
guay, the increases ranging from 1.9 % to 
90.0 % (4). In the rest of the countries 
listed the rate decreased, with the de- 
clines ranging from 1.6 % to 7 3.8 % . 

Figure 1 shows relationships 
between mortality per 10,000 vehicles, 
mortality per 100,000 inhabitants, and 
the motorization index. It can be seen 
that in the United States, which has a 
very high motorization index, mortality 



TABLE 3. Recorded traffic accident deaths in selected countries of the Americas 
(deaths per 100,000 inhabitants and per 10,000 vehicles) in 1969 and 1980, 
showing the variations occurring in those rates. 

Deaths per Deaths per 
100,000 10,000 

inhabitants % vehicles % 
country 1969 1980 variation 1969 1980 variation 

Argentina 14.9 14.3 -4.0 20.0 8.9 -55.5 
Brazil -a 16.4 - - - - 
Canada 27.4 21.7b -20.8 7.0 - - 
Chile 17.8 13.1 -26.4 66.0 17.3 -73.8 
Colombia 10.2 8.5 -16.7 70.0 27.4 -60.9 
CostaRica 12.3 16.6 35.0 39.0 17.0 -56.4 
Cuba 11.3 12.4 9.7 32.0 32.6 1.9 
Dominican Republic 7.1 6.7 -5.6 56.0 17.0 -69.6 
Ecuador 14.7 21.8b 48.3 149.0 - - 
El Salvador 9.1 7.7 -15.4 63.0 25.5c -59.5 
Guatemala 5.5 14.7 167.3 49.0 53.6 9.4 
Mexico - 26.8 - - 28.1 - 
Panama 8.3 20.0 141.0 21.0 26.4 25.7 
Peru IO.56 11.8 12.4 44.0d 43.3 -1.6 
Trinidad & Tobago 14.5 19.9 37.3 17.0 10.6 -37.6 
United States 28.3 22.2c -21.6 6.0 
Uruguay 6.3 14.0 122.2 8.0 
Venezuela 24.2 37.4 54.5 28.0 

source: (4) 
a - = Data not available. 
b 1978 data. 
c 1981 data. 
d 1967 data. 

per 10,000 vehicles is relatively low- 
some 22.2 % of the mortality per 
100,000 inhabitants. In countries with a 
high motorization index (0.160-o. 187), 
mortality per 10,000 vehicles tends to be 
somewhat higher (see the figures for 
Trinidad and Tobago, Venezuela, and 
Argentina). In countries with a low mo- 
torization index (0.092-0.098) such as 
Costa Rica, Mexico, and Uruguay, mor- 
tality per 10,000 vehicles tends to be still 
higher, on the average, and to roughly 
equal the mortality per 100,000 inhabit- 
ants. And finally, in countries with a very 
low motorization index (less than O.OSO), 
the mortality per 10,000 vehicles tends to 
be very high and to exceed mortality per 
100,000 inhabitants by a factor of two 
or more. 

It should be noted that cate- 
gorization of the countries according to 
the value of the motorization index is 
conventional, and is done only for pur- 
poses of illustrating the numerical phe- 
nomenon observed. However, the un- 
derlying mathematical relationships 
involved appear valid, having been mod- 
eled successfully by Smeed (I) in the 
late 1940s. 

By way of illustrating differ- 
ent situations prevailing in different 
countries-and even within the same 
country-in the Americas, it is worth 
noting the situation in the Caribbean 



FIGURE 1. Relationships observed between the motorization index, deaths 
per 100,000 inhabitants, and deaths per 10,000 vehicles in selected coun- 
tries of the Americas in 1980. 
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5 and in six departments of Colombia, 
i areas toward which two PAHO-sponsored 
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workshops on traffic accident injuries 

R have directed their attention. 
‘C 9) In general, concerns related to 
a a traffic accidents in the Caribbean coun- 
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on the continent, primarily because of 
the Caribbean nations’ relatively small 
size. Their networks of roads tend to be 
quite limited, and so do their existing 
transport infrastructures. Although the 
absolute number of deaths in these 
countries is small, relative to their total 
number of vehicles, mortality is quite 
high, as shown in Table 4, ranging from 
4.4 deaths per 10,000 vehicles in the 
British Virgin Islands to 301.9 deaths per 
10,000 vehicles in Haiti (6). 



TABLE 4. Trafffcaccident statistics from selected countries oftbe Caribbean in 1983, showing the countries listed according 
to their degree of motorization. 

Country 

No. of 
registered Total Km of Motori- Deaths per Deaths per 

motor no. of paved/unpaved No. of No. of zation 10,000 100,000 
Population vehicles accidents roads deaths injuries index vehicles inhabitants 

British Virgin 
Islands 

Bahamas 
Suriname 
Barbados 
St. Kiis-Nevis 
Guyana 
Jamaica 
Grenada 
Dominica 
Haiti 

12,000 4,500 297 -a 

209,509 63,050’ 3,279 - 

360,000’ 71,860’ 4,443 2,200/6,500 
250,391 44,170 3,913 - 
43,309d 5,139 482 86/100 

699,848c 71,008 > 2,493 86115,336 
2,159,100 156,145 6,426 2,594/- 

107,412e 7,741 597d 609/375 
82,000 5,000 5009 - 

5,053,800’ 53,000 5,973 4,800/2,000 

2 
31 
71 
34 
4 

183 
323 

6d 
109 

1,600 

79 
891 
370 
934 
160 

2,870 
2,738 

1976 
- 
- 

.375 4.4 166.7b 

.301 4.9 14.8 

.200 9.9 19.7 

.I76 7.7 13.6 

.I19 7.8 92.4b 

.I01 25.8 26.1 

.072 20.7 15.0 

.072 7.8 5.6 

.061 20.0 12.2 

.OlO 301.9 31.7 

Source: The data from each country were obtained from questionnaires completed for the Workshop on the Prevention and Care of Motor Vehicle lnjunes in the 
Caribbean that was held in Bridgetown, Barbados, in 1984. 

p - = @ata not available. 
b Not statistically meaningful because of the small population size involved. 
c 1970 data. 
d 1980 data. 
B 1981 data. 
f 1982 data. 
o Approximate figure. 

TABLE 5. Traffic accident stafistics from sbt departments of Colombia in 1984; these departments were those participating 
in the First Workshop Seminar on Prevention of Traffic Accidents held in Barranquilla, Colombia, in June 1985. 

No. of 
registered Total Km of Motori- Deaths per Deaths per 

motor no. of paved/unpaved No. of No. of zation 10,000 100,000 
Department Population vehicles accidents roads deaths injuries index vehicles inhabitants 

Atlantico 1,428,OOO -a 1,209 - 49 397 - - 3.4 
Cauca 131,481 7,936 347 7/185 11 155 .060 13.9 8.4 
tirdova 906,834 16,164 - - 11 96 .018 6.8 1.2 
Cundinamarca 1,298,OOO - 1,407 1,491/5,509 209 - - - 16.1 
Risaralda 371,697 26,519 1,091 838/121 100 906 .07l 37.7 26.9 
Santander 461 ,700b 56,649 1,974 1,656/520 41 944 .I23 7.2 8.9 

Sounx?: The data frcm each department were obtained from questionnaires completed for the First Workshop Seminar on Prevention of Traffic Accidents In 
Colcmbia (Aimer Seminari Taller Subre Frevenci~n de Accidentes de Tfhsito en Wombia) held at Earranquilla, Colombia, m June 1985. 

a - = Data not available. 
b 1983 data. 
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Tram accklents like this une in Colombii are becoming major public health hazards in much of Latin America and me 
Caribbean, partty because the number of motor vehicles per inhabitant has been rising and partfy because accident preven- 
tion and control measures in many areas are rudimentary 

Table 5 shows the great varia- 
tion of traffic accident problems that can 
exist within a given country-in this case 
within six Colombian departments (7). 
The departments involved did not in- 
clude any major Colombian cities, and 
thus the degree of motorization in each 
department reflects the predominantly 
rural nature of the regions. However, the 
mortality per 10,000 vehicles varied 
greatly from department to department, 
ranging from 6.8 in Grdova to 37.7 in 
Risaralda . 

P AHO/WHO ACTIVITIES 
The World Health Organiza- 

tion categorically expressed its interest in 
traffic accidents during the XIX World 
Health Assembly in 1966, when the 
WHO Member States approved a resolu- 
tion encouraging the Organization to 
play a more active role in accident pre- 
vention. In 1976 it was decided that acci- 
dent prevention program responsibilities 
would be delegated to the regional of- 
fices of WHO, with management of the 
world program being assigned to the Re- 
gional Office for Europe. 



Since the beginning of the 
19i’Os, several seminars and meetings 
have been held in the Region of the 
Americas under PAHO auspices to pro- 
mote formulation of comprehensive na- 
tional programs to prevent traffic acci- 
dents. In addition, an international 
conference on traffic accidents in devel- 
oping countries was held in Mexico City, 
Mexico, in November 1981. 

PAHO has also provided inter- 
ested countries with epidemiologic and 
statistical support for assessing the prob- 
lem; assistance with data collection, 
planning, and organization of services; 
and promotion of personnel education 
and training. In addition, PAHO is en- 
gaged in collecting and disseminating in- 
formation on traffic accidents in the 
countries of the Americas, and is pro- 
moting the adoption of uniform termi- 
nology and statistical systems that permit 
the collection of correct and compar- 
able data. 

Regarding current investiga- 
tions, PAHO recently began a systematic 
in-depth epidemiologic evaluation of the 
traffic accident problem in developing 
countries of the Americas. Among other 
things, a comprehensive research ques- 
tionnaire has been developed to help as- 
sess the existing infrastructure for traffic 
control, accident prevention, health 
care, and statistical information systems, 
and also to help obtain current informa- 
tion on the extent of the problem. Infor- 
mation in the following broad categories 
is being requested: 

a general information-includ- 
ing data on demography, economics, and 
leading causes of mortality; 

l data about human factors 
such as licensing of drivers and education 
of the public; 

0 data about motor vehicles- 
including the composition of the motor 
vehicle pool, its level of maintenance, 
and available safety features; 

a information about road char- 
acteristics and the organizations involved 
in road maintenance; 

l data on traffic operations, 
i.e., about the organizations responsible 
for traffic management, about enforce- 
ment of traffic control measures, about 
road safety, and about current regula- 
tions for the use of safety devices; 

l information about traffic acci- 
dents, including current data on injuries 
and deaths resulting from traffic acci- 
dents; 3 

l data on medical and emer- 
2 

gency services; 2 
0 data on information systems 

and road safety programs; and E 
0 personal views of the person 5 

coordinating completion of the ques- 
tionnaire . E 

The questionnaire is designed 8 
so that separate individuals or organiza- 5 
tions can complete the different sections 2 
in a manner deemed appropriate by a u 
previously designated coordinator. It is s 
also flexible enough so that the region 
being investigated can range in size from 2 

a small town to a province or a country. 
. 

This questionnaire has been 
used to obtain relevant data from partici- 

$ 

pating Caribbean countries for the 4 

PAHO-sponsored Workshop on the Pre- 
8 
x 

vention and Care of Motor Vehicle Inju- T 
ries in the Caribbean that was held in Bar- 8 
bados in 1984. It was also used to gather $ 
data from six Colombian departments 
participating in a similar workshop held 

3 
2 

in that country in 1985. c13 
The goals of these workshops 

were to identify the nature, extent, and 
etiology of trafEc accidents in the areas 45 



involved, to recommend methods for re- 
ducing the frequency and impact of traf- 
fic accidents, and to develop a plan of 
action directed to that end. Country del- 
egates included epidemiologists, police 
and transport off&ls, and administra- 
tors. The workshops were designed to fit 
the following four-day schedule: 

First day: 

Second day: 

Third day: 

Fourth day: 

Presentations by invited 
experts on road safety, ve- 
hicle safety, epidemiology 
and statistics, etc. ; 
Presentations by delegates 
of the participating coun- 
tries or subregions; 
Small-group work sessions 
addressing certain speci- 
fied topics; 
Presentation of work group 
results and recommenda- 
tions for the plan of action. 

The immediate short-term 
recommendations of the Caribbean 
workshop included establishment of a 
national road safety committee in each 
country and establishment of a national 
reporting system with uniform data col- 
lection instruments and definitions. Rec- 
ommendations were also made regarding 
treatment of alcohol-related and drug- 
related infractions, use of seat belts and 
crash helmets, and long-term plans of 
action. These recommendations were 
presented at the Ninth Conference of 
Ministers Responsible for Health in the 
Caribbean, which met a month after the 
workshop, and most of the recommenda- 
tions were approved. 

The 1985 workshop in Co- 
lombia followed the same format as the 
one in the Caribbean. During the work- 
shop it became evident that one of the 
major problems in Colombia is the lack 
of current information on traffic acci- 
dents at the departmental level. Dele- 
gate presentations also pointed out defi- 

ciencies in road safety due to problems 
with public transport, alcohol consump- 
tion , poor road maintenance, and certain 
kinds of risks commonly taken by drivers 
and pedestrians. The recommendations 
of the workshop were similar in scope to 
those of the Caribbean workshop (7,8). 

C ONCLUDING 
COMMENT 

Among the general conclu- 
sions to be drawn from what is known at 
present, it appears that the countries of 
Latin America and the Caribbean should 
consolidate the progress some have 
achieved and should encourage achieve- 
ment of similar progress in the rest. In 
this regard, improved support systems 
could be used to translate that progress 
into concrete projects for preventing acci- 
dents and diminishing their conse- 
quences. The experience of the industri- 
alized nations in this field could be 
creatively utilized, and studies could be 
made of the situation in each country 
involved in order to devise appropriate 
programs. 

S UMMARY 
‘IiafEc accidents have ceased 

to be the exclusive domain of the devel- 
oped countries and have become one of 
the principal causes of injuries, disabili- 
ties, and deaths in some developing 
countries as well. The Pan American 
Health Organization has recently insti- 
tuted a systematic in-depth epidemio- 
logic evaluation of the problem in the 



Region of the Americas. A research ques- 
tionnaire has been developed and work- 
shops directed at suggesting courses of 
action have been held. 

Current information delineat- 
ing the extent of the problem and the ex- 
isting infrastructure dealing with traffic 
control, accident prevention, health 
care, and statistical information has been 
obtained from several developing coun- 
tries in the Americas. This article reviews 
that information, noting conditions 
needing consideration-including road 
conditions, pedestrian and driver atti- 
tudes, the mix of vehicles, and other rel- 
evant parameters. Recorded rates of 
death and injury are compared with 
those prevailing in the United States and 
other indusuialized countries. Data ob- 
tained from two workshop seminars, one 
dealing with the Caribbean and the 
other with Colombia, are presented, and 
recommendations emerging from those 
workshops are discussed. 
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