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INTRODUCTION 
DATA AND statistics on cancer mortality over the last few decades 
are available from the United States of America [l] and Canada 
[2, 31, but are more difficult to find, in a standard and compar- 
able format, for Central and South American countries [4, 51. 

The World Health Organization (WHO) mortality database 
includes death certification data from theearly 1950s onwards for 
several American countries. We decided, therefore, to include in 
a unique publication the pattern of trends in cancer mortality 
between 1955 and 1989 for 14 Central and South American 
countries, together with-for comparative purposeethe 
United States of America and Canada. The tabular and graphical 
form of presentation are similar to those previously adopted for 
a companion report on cancer mortality in Europe [6-lo]. 

The present publication has two major objectives: to provide 
basic documentation for epidemiology, health statistics and 
public health, and to offer a baseline framework for comparative 
inference. This may also have relevant implications for analytical 
epidemiology and cancer control, in terms of indicating priorities 
for further investigation and intervention on a public health 
scale. 

MATERIALS AND METHODS 
Although the WHO database contains some data on mortality 

or population for 49 American countries or territories, we 
excluded from consideration all countries with less than 2 000 000 
population in order to avoid problems with low numbers of 
cases inducing instability in the rates. Out of the 24 remaining 
countries, only those with age-stratified mortality and population 
figures of sufficient detail were retained: eight countries (Bolivia, 
Brazil, El Salvador, Guatemala, Haiti, Honduras, Jamaica, 
Nicaragua) were excluded at this stage. The analysis is based 
on the remaining 14 Central and South American countries: 
Argentina, Chile, Colombia, Costa Rica, Cuba, Dominican 
Republic, Ecuador, Mexico, Panama, Paraguay (reporting area 
only), Peru, Puerto Rico (a self-governing Commonwealth, 
though not an independent country), Uruguay and Venezuela, 
plus the U.S.A. and Canada. Unfortunately, data for different 
ethnic groups (hispanic, white, black, etc.) was not available for 
the U.S.A. 

During the calendar period considered (1955-1989), four 
different revisions of the International Classification of Diseases 
(ICD) were used [ll-141. Classification of cancer deaths was 
thus recorded for all calendar periods and countries according 
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to the Ninth revision of the ICD [ICD-91. Table 1 gives the 
cancers or groups of cancers considered (12 sites, plus total 
cancer mortality), together with the corresponding ICD codes 
under subsequent revisions. To improve comparability of data 
between different countries and calendar periods, we pooled 
together all intestinal sites including rectum [15], all uterine 
cancers (cervix and endometrium) [ 161, and all skin neoplasms 
(melanomas and non-melanomatous). For most countries, no 
meaningful analysis was possible for rarer cancers (e.g. 
gallbladder, sarcomas, thyroid or lymphomas), for those sites 
(e.g. liver, pancreas, ovary or brain) which implicate major 
difficulties and uncertainties in diagnosis and certification, and 
also for bladder and kidney cancer. 

Estimates of the resident population, generally based on 
official censuses, were obtained from the same WHO databank. 
From the matrices of certified deaths and resident populations, 
age-specific rates for each 5-year age group and calendar period 
were computed. Age-standardised rates, at all ages and truncated 
to 35-64 years, were based on the world standard population 

1171. 
In a few countries, data were missing for part of one or 

more calendar periods (Table 2). When a single year was 
missing within a quinquennium, numerators and denomi- 
nators were interpolated linearly for the previous and sub- 
sequent calendar year. No extrapolation was made for missing 
data at the beginning or the end of the calendar period 
considered, or when data on one or more quinquennia were 
not available. 

PRESENTATION OF RESULTS 
For each cancer site and country one table and three figures 

are presented. 
The table includes, for each calendar year and sex, the absolute 

number of deaths and the overall age-standardised and truncated 
35-64 years mortality rates. 

The first figure includes world-standardised rates (all ages and 
truncated) for each 5-year calendar period in both sexes. 

Age-specific rates from 30-34 to 70-74 years were plotted 
against the central year of birth cohort in the second figure for 
males and in the third for females. The points corresponding to 
the same age group were joined to provide more clearly spaced 
graphs. Thus, in this graph the cohort effect can be read in the 
ordinate. 

Finally, to provide graphical representation of the range of 
variation in mortality for each cancer site, Fig. 1. gives histo- 
grams of overall age-standardised death rates in the most recent 
calendar quinquennium (1985-1989, whenever available). 

GENERALCOMMENT 
It is useful to remember that this work has essentially a 

descriptive interest, and comments and interpretations are 
consequently limited. A few general methodological comments 
are nonetheless included, to assist in critical reading and 
interpretation of patterns of rates and trends. 
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Fig. 1. Histograms of geographic variation in moaality per 100 000 from major cancer sites in the Americas, in the most recent calendar 
period for each country. 

First of all, although age-standardised rates are a useful 
summary statistic, accurate inspection of subsequent age-specific 
rates is essential before formulating any inference on trends 
in cancer mortality. Trends at younger ages are of utmost 
importance, not only because death certification and population 
estimates are more reliable, but also because they may contain 
useful indications as to the most likely future trends [ 181. 

Due caution, moreover, should be paid to upward trends only 
affecting older age groups while rates in the younger middle age 
are stable (e.g. for cancer of the prostate, bone or leukaemias, 
where large diagnostic improvements have been achieved over 
the last two or three decades). Most of these apparent trends 
should in general be considered largely or totally artefactual 

[W. 

65. Greater caution is required for a few countries and cancer 
sites whose diagnosis and certification may be largely influenced 
by the availability and utilisation of diagnostic techniques and 
accuracy of registration [4, 18, 191. These cancers include, 
among others, liver, bone, prostate, brain, myeloma and other 
lympho-haemopoietic neoplasms. Among these, only for bone, 
prostate and leukaemias were there sufficient (or acceptably 
reliable) data to justify inclusion in the present report. 

On the basis of these considerations, besides a non-uniform 
availability of data in various countries, trends in mortality are 
not given for a few rare or particularly difficult to diagnose and 
certify cancers including liver, gallbladder, pancreas, ovary, 
bladder, kidney, brain, thyroid, lymphoma and myeloma. 

Further, problems related to variability should always be 
considered, and are clearly greater in relation to smaller popu- 
lations and rarer cancers. 

MOUTH OR PHARYNX 
To improve comparability of data within and between coun- 

tries, all oral and pharyngeal sites were grouped together. 
Finally, and more complex, there are problems of death In the 196Os, the highest rates in males were in Puerto Rico 

certification accuracy and reliability in various countries and and Cuba (around 10/100000, world standard), followed by 
calendar periods. In general, for several common cancer sites Argentina, Paraguay and Uruguay (around S/100000). Overall 
including lung, stomach, colorectum and breast, death certifi- rates of around 5/1000000 males which were stable over time 
cation data can be considered sufficiently reliable and compar- were also observed in the U.S.A. and Canada. Registered 
able to permit meaningful inference in most American countries, mortality from oral and pharyngeal cancer was appreciably lower 
particularly in relation to trends within countries and under age in most other Central and South American countries. 
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Fig. 1. Continued. 

The pattern of trends was considerably heterogeneous in 
various countries. Substantial declines were observed in Cuba 
and Paraguay, but oral and pharyngeal cancer rates increased in 
Argentina and Uruguay, particularly in younger and middle- 
aged males, and increased in younger males in Canada. Thus, 
in the late 1980s Uruguay had the second highest rate of oral 
and pharyngeal cancer (6.9/100000 males), after Puerto Rico 
(9.3/100000). Among countries starting from lower values, 
appreciable rises were observed in the Dominican Republic and 
Mexico. 

Oral and pharyngeal cancer rates in females were lower, and 
showed no appreciable trend in any country except Venezuela, 
where rates started from exceedingly high values of 4.1/100 000 
in 1955-1959 but declined to 1.3/100000 in the late 1980s. 

Alcohol and tobacco are the main determinants of oral and 
pharyngeal cancer in the developed world, and are likely to 
account for a large proportion of the underlying trends in most 
American areas [20, 211. A diet poor in vegetables and fresh 
fruit may also have some role [22, 231, as well as mat6 drinking 
in selected areas of Argentina, Brazil, Uruguay and Paraguay 

v41. 

OESOPHAGUS 
There are substantial differences in male oesophageat cancer 

rates between various American countries. High rates (around 

or over 10/100000, all ages) in the 1950s or 1960s were registered 
in Argentina, Chile, Paraguay, Uruguay and Puerto Rico, 
and in some of these countries, particularly Puerto Rico and 
Uruguay, rates were also elevated in females (around or over 
S/100000). In most of these countries, however, oesophageal 
cancer rates tended to decline somewhat over most recent 
calendar periods, particularly in middle and younger age. Still, 
in the late 198Os, oesophageal cancer mortality rates were over 
10/100000 males in Uruguay and Puerto Rico. 

Low rates (i.e. between 1 and 3/100000 males) were observed 
in several Central American countries, including Mexico, Domi- 
nican Republic, Ecuador, and also in Peru. No systematic trend 
over time was observed in the low mortality areas. 

Over the same calendar period, oesophageal cancer rates in 
Canada and the U.S.A. were between 3 and 4.5/100000 males, 
and tended to increase moderately but steadily, particularly at 
younger ages. 

As for oral and pharyngeal cancers, alcohol and tobacco are 
the main recognised aetiological factors underlying these trends 
[25]. However, to explain the recent declines in several high 
mortality areas, the role of thermic irritation or carcinogenic 
substances in matt drinking [26-281 and possibly of improved 
diet [20, 291 on oesophageal carcinogenesis should also be 
considered. 
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Fig. 1. Continued. 

STOMACH 
Some Central and South American countries had exceedingly 

high gastric cancer rates [28]. Among males, for instance, 
Chile had an overall world standardised rate of 69.4/100000 in 
1950-1959, and of 34.4/100000 in 1985-1989. Comparative 
figures in Costa Rica were 60.3/100000 males in 1960-1964 and 
48.6/100000 males in 1985-1989. For comparative purpose, in 
the U.S.A. the range of variation over the same calendar period 
wasbetween 13.9and5.3/100OOOmales. 

Other high mortality countries were Colombia, Ecuador and, 
to a lesser degree, Uruguay and Venezuela. 

Rates for females were lower, i.e. between 22.6/100000 in 
Costa Rica, 20.8/100000 in Colombia and 2.4/100000 in the 
U.S.A in the late 198Os, but the pattern of geographical differ- 
ences and trends were similar. 

In most American countries, stomach cancer rates have been 
appreciably decreasing during the last four decades, as in most 
developed areas of the world. The extent of the decline, however, 
varied appreciably from country to country, and some of them, 
including Colombia, Dominican Republic and Ecuador showed 
rises in certified mortality from gastric cancer. Stomach cancer 
is easy to diagnose and, in general, to certify, but it is still 

possible that some of these rises are due to improved diagnosis 
and certification. 

Although the exact causes of the largely favourable trends in 
stomach cancer observed in most countries are still largely 
undefined, it is likely that improved techniques of food storage 
and conservation (such as refrigeration and declined use of salt) 
have played a major role, together with a more affluent diet and 
increased availability of fresh fruit and vegetables [30]. Improved 
food conservation may also have reduced the prevalence of 
Helicobacter pylori (and perhaps other micro-organisms) infec- 
tion in the gastric mucosa, which has been linked to elevated 
stomach cancer risk [ 3 11. 

Most of these lines of reasoning on the causes of the decline 
of gastric cancer probably apply to Central and South America 
too, but this cannot eclipse that on a public health level several 
areas of exceedingly high stomach cancer rates persist in this 
part of the world, thus underlining the scope and importance 
for future monitoring and intervention. 

INTESTINES, CHIEFLY COLON AND RECTUM 
Within South America, the highest intestinal cancer rates in 

the late 1980s were registered in Uruguay (17.9/100000 males, 
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Fig. 1. Continued. 

15.5/100000 females) and Argentina (13.1/100000 males, 
9.4/100000 females). Still, these rates were comparable to those 
0bservedintheU.S.A. andCanada,around 18/lOOOOOmalesand 
12-13/100000 females. All other Central and South American 
countries had mortality rates around or below 10/100000, and 
intestinal cancer rates for Ecuador and Mexico were around or 
below 3/100 000. 

Trends over time varied appreciably over the calendar period 
aud age groups, but declines were more frequent than upward 
trends, particularly over the more recent calendar period. 

The relatively high colorectal cancer rates in Uruguay and 
Argentina seem to be consistent with the putative role of red meat 
and animal fat in the aetiology of colorectal cancer suggested by 
analytical studies [32, 331. In terms ofpotential implications for 
prevention, however, the extremely low rates in most Central 
and South American countries are of major interest. If not due 
to substantial underreporting, these low rates would indicate 
that the diet typical of these areas is particularly favourable with 
regard to intestinal carcinogenesis. 

LARYNX 
This is another site strongly related to the consumption of 

alcohol and tobacco, not only in the form of cigarettes but also 

of pipe and cigar tobacco [ZO, 211. Not surprisingly, therefore, 
the high mortality areas were in Uruguay (around 7/100000 
males), Cuba and Argentina (around 5/100000 males). 

Most other Central and South American countries showed age- 
standardised (world population) rates between 2 and 3/100000 
males, i.e. comparable or only slightly above those registered in 
the U.S.A. and Canada. 

Trends over time were largely heterogeneous across various 
countries, in the absence of general&d and systematic patterns. 

With the sole exception of Cuba (with rates around l/l00000 
females), laryngeal cancer was extremely rare in American 
women, and the consequent patterns were unremarkable. 

LUNG 
In the late 196Os, Argentina had an overall world standardised 

lung cancer rate of over 451100000 males, and Uruguay and 
Cuba of over 40~100000 males, i.e. some of the highest lung 
cancer rates in that period on a global scale. Lung cancer 
mortality, however, has since been stable in Cuba and has 
declined (39.7/100000 males in 1985-1988) in Argentina, and is 
now, therefore, substa.ntiaIly lower than the value of 
56-57/lOOOOOmalesintheU.S.A.orCanada.Duringthe1970s, 
a decline in cigarette smoking among Argentinian males was 
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observed [28]. Among these high mortality countries upward 
trends were observed only in Uruguay, where values of 
54.7/100000 males were reached in 1985-1989. 

The most important observation for lung mortality rates in 
Central and South America is related to the noticeably low rates 
still registered in most countries. Although upward trends were 
observed in several countries, in the late 1980s overall age- 
adjusted (world population) rates in males were between 15 and 
22/100000 males in Chile, Costa Rica, Panama, Puerto Rico, 
Venezuela and Mexico, and around or below 10/1000000 males 
in Colombia, Dominican Republic, Ecuador, Paraguay and 
Peru. Some of these rates are only moderately above those 
registered among females in Europe or lifelong non-smokers in 
the U.S.A. [34], and, if not due to macroscopic under-reporting, 
indicate that the tobacco-related lung cancer epidemic is still in 
its very early phases in these populations. It has been estimated 
that by 1985, over 520000 tobacco-related deaths per year 
occurred in the Americas, of which about 100 000 were in Latin 
America and the Caribbean [35]. 

Female lung cancer rates were very low in all Central and 
South American countries, with the sole exception of Cuba 
(14.1/100000 females in 1985-1989). Contrary to Canada and 
the U.S.A., however, female lung cancer rates have not been 
rising in Cuba. 

BONE 
Bone cancer mortality rates, and the corresponding trends, 

are difficult to interpret, since this is another common site of 
metastases [ 181. 

Rates for several countries were around l/100000 males, all 
ages, and somewhat lower in females. There was, however, a 
diffuse and systematic tendency towards a decline in mortality 
over time, which can be taken as an indication of a decline in 
misclassification of secondaries, and hence of improved 
reliability of cancer death certification over time. 

SKIN, INCLUDING MELANOMA 
It was not possible, on the basis of death certification alone, 

to distinguish melanoma from non-melanomatous (chiefly 
squamous cell) skin cancers. Both types of skin cancer are linked 
to exposure to sunshine, but the pattern of exposure chiefly 
linked to risk is different (acute intermittent for melanoma; 
long-term and cumulative for squamous cell). Also the age 
distribution is different, since squamous cell carcinomas are 
common, or restricted, to older ages [36-381. 

These differences in the epidemiology of various histotypes 
may explain at least part of the diverging trends observed 
in various American countries. For instance, the substantial 
upward trends in the U.S.A. and Canada, restricted or greater 
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Fig. 1. Continued. 

Table 1. Cancers or groups of camers considered 

Type of cancer 6 ICD 7 ICD 8 ICD 9 ICD 

Mouth or pharynx 
Oesophagus 

Stomach 

Intestines, chiefly colon and rectum 

Larynx 

Trachea, bronchus and lung 

Bone 

Skin including melanoma 

Breast 

Uterus (cervix and corpus) 

Prostate 

Leukaemias 
Total, all sites, all histologies 

140-148 14&148 140-149 140-149 

150 150 150 150 

151 151 151 151 

152-154 152-154 152-154 152-154 + 159.0 

161 161 161 161 

162 (162 + 163b162.2 162 162 

196 196 170 170 

190 + 191 190+ 191 172 + 173 172 + 173 

170 170 174 174(M)/175(F) 

171-174 171-174 180-182 179-182 

177 177 185 185 

204 204 204-207 204-208 
140-239 l&239 l&239 140-239 

ICD: International Classification of Diseases. 

M, Male; F, female. 

at younger ages and hence reflected in substantial rises in the 198Os, while the corresponding all-age rates were 3.4 and 
truncated rates, are largely or totally attributable to melanoma, 1.6/100000 females, respectively. 
and probably reflect the spreading of sunbathing habits in In all Central and South American countries (with the major 
younger generations [38]. In the U.S.A., the truncated rates exception of Colombia), skin cancer rates were substantially 
reached 6.1/100000 males and 2.8/100000 females in the late lower (around and often below l/100000 in both sexes), and 
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Table 2. (a) Calendaryears for which data were missing for each country and cancer site 

Country 
Mouth or 
pharynx 

Cancer sites 

Oesophagus Stomach Intestines 

Argentina 

Canada 

Chile 

Colombia 

Costa Rica 

Cuba 

Dominican Republic 

Ecuador 

Mexico 

Panama 

Paraguay 

Peru 

Puerto Rico 

U.S.A. 

Uruguay 

Venezuela 

55-65,71-76, 
87-89 

89 
88-89 

70-71,73, 
78-89 
55-60,89 

55-63,65-67, 
89 

55-64,86-89 

55-60,62, 
76,81,83,89 

79,80,84, 
87-89 
88-89 
55-60,64,69 
80-8 1,87-89 

55-65,7476, 
79,8489 

55-60,67-68, 
78,88-89 

89 

61-62,79, 
88-89 
84,88-89 

55-65,71-76, 
87-89 
89 

88-89 

7Q-71,73, 
78-89 

55-60,89 
55-63,65-67, 
89 

55-64,86-89 
55-60,62, 
76,81,83,89 

79,80,84, 
87-89 
88-89 

55-60,64,69, 
8&81,87-89 
55-65,7476, 
79,8489 

55-60,67-68, 
78,88-89 

89 

61-62,79, 
88-89 
84,88-89 

55-65,71-76 
87-89 
89 

88-89 
70-71,73, 
78-89 
55-60,89 
55-63,65-67, 
89 

55-64,86-89 

55-60,62,76, 
81,83,89 

79,80,84, 
87-89 

88-89 
5540,64,69, 
80-8 1,87-89 

55-65,7476, 
79,8489 

55-60,67-68, 
78,88-89 

89 

6162,79, 
88-89 
84,88-89 

55-65,71-76, 
87-89 
89 

88-89 
70-71,73, 
78-89 
55-60,89 
55-63,65-67, 
89 

55-64,86-89 

55-60,62,76, 
81,83,89 

79,80,84, 
87-89 

88-89 
55-60,64,69, 
80-81,87-89 
55-65,7476, 
79,8489 

55-60,67-68, 
78,88-89 

89 
61-62,79, 
88-89 
84,88-89 

have been steadily declining in both sexes and most subsequent 
age groups over the last four decades. Besides different genetic 
characteristics of the populations, in terms of skin, eye and hair 
colour, this probably reflects reduced long-term exposure to 
sunshine, with the decline of the population employed in 
agriculture and other outdoor activities [36-381, and includes 
favourable trends both for melanoma and non-melanomatous 
skin cancers. There is, in any case, no indication that the 
epidemic of skin melanoma [38] has started in most central and 
southern American populations. 

BREAST 
In South America, elevated breast cancer mortality rates were 

observed in Argentina (over 20/100000 women, all ages) and 
Uruguay (over 25/100000). These were comparable with the 
rates of 23-24/100000 females in the U.S.A. and Canada. In 
these high mortality areas, no appreciable trend in overall age- 
standardised rates was observed over the last three decades, 
although these overall rates include some generally more favour- 
able trends in younger and middle age, and some less favourable 
trends (particularly in Argentina and Uruguay) at older ages. 

Among other countries, in the late 198Os, Cuba had an overall 
breast cancer rate of 15.1/100000 females. Puerto Rico of 13.2, 
Costa Rica of 13.1, and Chile of 12.8/100000 females. All other 
Central and South American countries had breast cancer rates 
below lo/100 000 and some of these (i.e. Colombia, Dominican 
Republic, Ecuador or Peru) around or below S/100000. In all 
these low mortality areas, however, trends over time have been 
substantially upwards, at all ages. 

These substantial variations in breast cancer rates between 
various American countries probably reflect different repro- 
ductive, dietary and general lifestyle habits in various geographi- 
cal areas [3p-40], although it is possible that problems of death 
certification reliability somewhat affect breast cancer rates in 
some countries. Nevertheless, the elevated breast cancer mor- 
tality in Argentina and Uruguay may deserve specific attention 
with reference to reproductive, but also dietary habits, as well 
as the extremely low rates in a few other countries. The stable 
rates in high mortality areas, and the systematic upward trends 
in low mortality areas indicate that most rates may tend to level 
towards high values in the future, possibly reflecting a general 
tendency towards more uniform lifestyle habits. 

UTERUS (CERVIX AND CORPUS) 
On the basis of death certification, it was not possible to 

distinguish cancers arising from cervix and from the corpus 
uteri (mainly endometrium) [ 161, although the aetiology of the 
two sites is largely different [41, 421. Still, since endometrial 
cancer is extremely rare at younger ages, trends in younger and 
middle age are largely or totally due to cervical cancer. 

In comparison with recent rates in the U.S.A. and Canada 
(around 5/100000 women, all ages and between 8 and 9/100000 
females, 35-64 years in the late 198Os), mortality from cancers 
of the uterus was extremely high in all Central and South 
American countries, with the sole exception of Puerto Rico 
(6/100 000 all ages, 1 l/100000 truncated). It has been estimated 
that cervical cancer incidence is about six times higher in Latin 
America than in the U.S.A. [28]. The highest rates were 
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Table 2. (b) Calendaryears for which data were missingfor each wuntry and cancer site 

Country LarynX 

Cancer sites 
Skin including 

Lung Bone melanoma 

Argentina 

Canada 

Chile 

Colombia 

Costa Rica 

Cuba 

Dominican Republic 

Ecuador 

Mexico 

Panama 

Paraguay 

Peru 

Puerto Rico 

U.S.A. 

Uruguay 

Venezuela 

55-65,71-76, 55-65,71-76, 
87-89 87-89 

89 89 

88-89 88-89 

70-71,73, 70-71,73, 
78-89 78-89 

55-60,89 55-60,89 

55-63,65-67, 55-63,65-67, 
89 89 

55-64,86-89 55-64,86-89 

55-60,62,76, 55-60,62,76, 
81,83,89 81,83,89 

79-80,84 79-80,84, 
87-89 87-89 

88-89 88-89 

S-60,64,69, 55-60,64,69, 
8&81,87-89 80-81,87-89 

55-65,7476, 55-65,74-76, 
79,8489 79,8489 

55-60,67-68, 55-60,67-68, 
78,88-89 78,88-89 

89 89 

61-62,79, 61-62,79, 
88-89 88-89 

84,88-89 84,88-89 

55-68,71-76, 
87-89 

56-68,89 

55-67,88-89 

55-67,7&71, 
73,78-89 

55-67,89 

55-67,89 

55-67,86-89 

55-67,76,81, 
83,89 

55-67,79-80, 
84,87-89 

55-67,88-89 

55-67,69, 
8&81,87-89 

55-67,7476, 
79,8489 

55-68,78, 
88-89 

55-67,89 

55-67,79, 
88-89 

55-67,84, 
88-89 

55-65,71-76, 
87-89 

89 

88-89 

7&71,73, 
78-89 

55-60,89 

55-63,65-67, 
89 

55-64,86-89 

55-60,62,76, 
81,83,89 

79-80,84, 
87-89 

88-89 

55-60,64,69, 
8&81,87-89 

55-65,74-76, 
79,8489 

55-60,67-68, 
78,88-89 

89 

61-62,79, 
88-89 

67,84, 
88-89 

in Paraguay (22/100000 females all ages, 44/100000 females 
truncated), but truncated rates above 30/100000 females were 
also observed in the late 1980s in Chile, Ecuador, Mexico and 
Venezuela, and between 25 and 30/100000 females in Costa 
Rica, Cuba, Dominican Republic and Peru. However, in most 
countries appreciable downward trends were observed, particu- 
larly in most recent calendar periods and younger generations. 
The two exceptions are Argentina, whose rates remained stable 
around 12/100000 females, all ages and 24/100000 females, 
truncated (and which showed upward trends in the young), and 
Colombia, with stable rates around 18/100000 females, all ages 
and 35/100000 females, truncated. 

The major factor underlying this substantial excess of (cervix) 
uteri cancer mortality in Central and South America is probably 
venereal transmission of (viral) aetiological factor(s), due to 
the sexual habits of these populations and particularly male 
promiscuity [4ti51. Inadequate utilization of cervical smear 
testing certainly also has a major role [28, 46, 471. 

PROSTATE 
In the late 198Os, prostatic cancer rates in Canada and the 

U.S.A. were around 15/100000 males (all ages) and 7/100000 
males (truncated, 354 years). Some upward trend over time 
was observed at older ages, but U.S.A. rates were totally stable 
below age 65. Although prostatic cancer is a disease of elderly 
males, death certification in these age groups can be largely 
influenced by recent changes and improvements in diagnostic 
attention and accuracy, since neoplastic foci in the prostate are 

found in a large proportion of elderly men 1481. Thus, inference 
in trends should be essentially based on rates in middle age, 
although these account only for a small proportion of cases [ 183. 

In Costa Rica, Cuba, Puerto Rico and Uruguay recent rates 
were similar or higher than those of the U.S.A. and Canada, 
and again there was some indication of upward trends at older 
ages. Prostatic cancer rates above WOO 000 males truncated, or 
above 10/100000 males all ages, were observed in Argentina, 
Chile, Panama and Venezuela, while rates were lower in other 
countries. Some of these low mortality areas, such as the 
Dominican Republic or Mexico, showed larger and more diffuse 
upward trends, although it is difficult to quantify how much 
they were affected by improved diagnosis and certification. 

In comparison with most other common cancers, including 
not only lung and other tobacco-related neoplasms, but also 
stomach, colorectum and breast, the variation in prostatic 
cancer mortality among various American countries is relatively 
limited. Similarly limited is any inference on the reasons of this 
pattern of trends, since little is known about the causes of 
prostatic cancer [49]. 

LEUKAEMIAS 
In the late 198Os, the highest overall age-standardised (world 

population) leukaemia rates in Latin America were around 
6/100000 males and 4/100000 females in Costa Rica and Uru- 
guay, followed by Argentina and Cuba. Most other Central 
and South American countries had ieukaemia mortality rates 
between 3 and 4/100 000 in both sexes, although somewhat lower 
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Table 2. (c) Calendaryears for which data were missing for each county and cancer site 

ColmtIy Breast Uterus 

Cancer sites 

Prostate Leukaemias 
Total, all 

neoplasms 

Argentina 

Canada 

Chile 

Colombia 

Costa Rica 

Cuba 

Dominican Republic 

Ecuador 

Mexico 

Paraguay 

Peru 

Puerto Rico 

U.S.A. 

Uruguay 

Venezuela 

55-65,71-76, 55-65,71-76, 55-65,71-76, 55-65,71-76, 55-65,71-76, 
87-89 87-89 87-89 87-89 87-89 
89 89 89 89 89 
88-89 88-89 88-89 88-89 88-89 
70-71,73, 70-71,73, 7&71,73, 70-71,73, 70-71,73, 
78-89 78-89 78-89 78-89 78-89 
55-60,89 55-60,89 55-60,89 55-60,89 55-60,89 
55-63,65-67, 55-63,65-67, 55-63,65-67, 55-63,65-67, 55-63,65-67, 
89 89 89 89 89 
55-64,86-89 55-64,86-89 55-64,8&89 55-65,86-89 55-64,86-89 
55-60,62, 55-60,62,76, 55-60,62,76, 55-60,62,76, 55-60,62,76, 
76,81,83,89 81,83,89 81,83,89 81,83,89 81,83,89 
79-80,84, 79-80,84, 79-80,84, 79-80,84, 79-80,84, 
87-89 87-89 87-89 87-89 87-89 
88-89 88-89 88-89 88-89 88-89 
55-60,64,69, 55-60,64,69, 55-60,64,69, 55-60,64,69, 55-60,64,69, 
g&81,87-89 80-81,87-89 80-81,87-89 80-8 1,87-89 80-81,87-89 

55-65,7476, 55-65,74-76, 55-65,7476, 55-65,74-76, 55-65,7476, 
79,84-89 79,84-89 79,8489 79,84-89 79,8489 
55-60,6748, 55-60,67-68, 55dO,67-68, 55-60,67-68, 55-60,67-68, 
78,88-89 78,88-89 78,88-89 78,88-89 78,88-89 

89 89 89 89 89 
61-62,79, 61-62,79, 61-62,79, 61-62,79, 61-62,79, 
88-89 88-89 88-89 88-89 88-89 

84,88-89 84,88-89 84,88-89 84,87,88-89 84,88-89 

in females. Thus, particularly for males, leukaemia mortality 
was lower in Latin America than in the U.S.A. and Canada, 
where rates in the late 1980s were over 61100000 males and 
around 4/100 000 females. 

In North America, after initial rises and a peak of over 
9/100 000 males and 6/100 000 females in the late 196Os, there 
were appreciable declines, probably reflecting therapeutic 
improvements, particularly for childhood acute lymphoblastic 
leukaemias. 

Trends were less consistent in Central and South America, 
since several countries (including Argentina, Chile, Costa Rica, 
Cuba, Peru, Puerto Rico, Uruguay and Venezuela) showed some 
declines, though of variable degree, over recent calendar periods, 
but others (including the Dominican Republic, Ecuador, Mexico 
and Panama) showed either no clear trend or even some recent 
increase in mortality. It is possible that these latter trends are 
influenced by improved accuracy of diagnosis and certification, 
since the absolute values in these countries remain comparatively 
low. Besides the cautions on geographical and temporal differ- 
ences in leukaemia death certification, and the quantitative effect 
of newer therapies [SO, 511, no other inference is possible on 
leukaemia patterns and trends, since little is known of the causes 
of the disease, except the recognised effect of ionising radiation 

WI. 

TOTAL, ALL NEOPLASMS 
There are at least three patterns of total cancer mortality in 

Latin America. One includes Argentina and Uruguay, whose 
rates in the 1950s and 1960s were particularly elevated (between 

180 and 210/100000 males, and between 115 and 135/100000 
females). Over the last few decades, total cancer mortality has 
declined in Argentina to 154/100000 males and to 1001100000 
females, and in Uruguay to 119/100000 females, but remained 
over 200/100 000 males in Uruguay. 

The second pattern of trends includes countries with inter- 
mediate total cancer mortality in males but relatively high 
mortality in females in the 195Os, with rates around 1501100000 
males in earlier calendar periods and over 100/100000 females. 
These were Chile, Costa Rica and Cuba. In these countries, total 
cancer mortality over the last two decades declined appreciably 
in females and in younger and middle-aged males, but (except 
in Cuba) not in older males. 

The third pattern includes low cancer mortality countries, 
with rates around or below 1001100000 in both sexes throughout 
the calendar period considered, although with different trends 
over time. For instance, total cancer mortality rates in Peruvian 
males declined from 65 to 61/100 000, and in females from 71 to 
651100 000, while in Mexico rates increased from 49 to 78/100000 
males and from 76 to 80/100000 females. In general, in these 
low mortality countries rates were higher in females than in 
males, particularly in middle age. Over the same calendar 
period, overall age-standardised total cancer mortality increased 
from 136 to 170/100000 males in Canada, and from 141 to 
165/100000 in the USA, while remained stable in females 
around 110-l WlOO 000. Trends in North America were more 
favourable in middle age, particularly in females. 

The patterns observed for total cancer mortality in Latin 
America should be related to the trends observed for the main 
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cancer sites. Thus, the early stage of the tobacco-related lung avoidable risks of cancer in the United States today. J Nat1 Cancer 

cancer epidemic in several Latin American areas [35] is a 
Inst 1981,66,1191-1308. 

main determinant of current geographical differences in cancer 
19. Percy C, Staneck E, Gloeckler L. Accuracy of cancer death certili- 

cates and its effects on mortalitv statistics. Am.7 Pub1 Health 1981, 
71,242-250. mortality. The elevated total cancer mortalities in Argentina and 

Uruguay are due to the high rates of colorectal, breast and 
prostatic cancer in these countries, and the relatively high 
stomach and lung cancer rates. Several declines in intermediate 
mortality countries are due to the fall in stomach cancer and 
also, for females, in cervical cancer rates. The elevated cervical 
cancer rates also explain the higher total cancer rates in females 
than in males in several low mortality areas. The falls in stomach 
and cervical cancer rates are, in several countries, still larger 
than the recent rises in tobacco-related lung cancer in both 
sexes. 

Inspection of truncated and age-specific rates at younger ages 
shows in most countries even larger falls thus indicating that 
overall cancer mortality is due to decline further in several areas 
of South America in the near future [53]. Although absolute 
values are still low, recent trends in the young are, however, 
less favourable in several countries of Central America, including 
Mexico, Dominican Republic and Ecuador. 
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