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Body weight and nonfatal myocardial infarction
in a case-control study from Argentina

The epidemiology of acute myocar-
dial infarction has been developed
almost exclusively from data relat-
ed to the populations of the North-
ern hemisphere. Cardiovascular
diseases, however, have also begun
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to play an increasing role in deter-
mining the burden of moribidity
and mortality in many countries of
the South of the world, where the
distribution and the prevalence of
risk factors may have a different
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pattern. To explore this neglected
area of investigation, a pilot case-
control study scheme has been
developed in Buenos Aires, Argen-
tina, with the perspective of ex-
panding it to other settings in Latin
America. We report here the first
results of this study with respect to
the factors overweight and obesity.
This could appear to be a provo-
cative choice, but it is one which
allows a direct exploration of the
similarities which may exist across
economic and social frontiers.
Several studies have examined the
relationship between measures of
body mass and ischaemic heart
disease !~ It is clear that sevverely
overweight and obese subjects
have an elevated risk of ischaemic
heart disease, but there is still
discussion on the role of obesity
independently of diabetes, hyper-
tension or serum lipid abnormali-
ties, since some of these conditions
are strongly correlated with over-
weight. Further, the slope of the
exposure-risk relationship has not
been clearly established, since
some studies found a directly linear
exposure-risk relationship!-* while
in others the elevated risk was
restricted to severely obese in-
dividual, and the curves were J- or
U-shaped512,

It is possible that some of these
apparent inconsistencies are due to



imprecise classification of. the
disease, to inadequate allowance
for smoking (which is inversely
related to body weight) to other
major risk factors for coronary
heart diseases, or to preexisting
diseases'®.

In cohort studies, moreover, there
is a delay between data collection

and outcome, and subsequent
changes in body weight may
modify the true relationship.

Further, the association between
overweight and coronary heart
disease may vary at different ages,
between males and females and in
different populations.

To provide further information on
this issue, we considered data from
a large case-control study of acute
myocardial infarction conducted in
Argentina, where allowance was
possible for smoking, hyperten-
sion, diabetes and other major
correlates of overweight and
ischaemic heart disease.

Subjects and methods

The data were derived from a
hospital-based case-control study
conducted between 1984 and 1989
in a network including major coro-
nary care units in the metropolitan
area of Buenos Aires. Trained
interviewers identified and ques-
tioned cases of acute myocardial
infarction (AMI) and controls
admitted for a wide spectrum of
acute conditions, unrelated to
nutrition or diet or to known or
suspected risk factors for coronary
heart disease.

Cases were patients aged 30 to 65
who had been admitted for a first
episode of acute myocardial infarc-
tion to coronary care units of 11
hospitals of metropolitan Buenos
Aires (capital and suburbs). They
were eligible if they had pathologi-
cal Q waves with evolution or any
of the following conditions: typical
history of chest pain for at least 30
minutes, plus other electrocardio-
graphic changes with evolution,

and elevated cardiac enzymes.
Only nonfatal cases were included.
A total of 1000 subjets (873 males,
127 females) were interviewed.
The median age of the cases was
55 years.

Controls were subjects aged 30 to
65 who had been admitted to the
same network of hospitals where
cases had been identified for a wide
spectrum of acute conditions un-
related to known or potential risk
factors for myocardial infarction
and to cigarette smoking. Patients
with a history of AMI or other
ischaemic heart diseases, including
angina pectoris or cardiac surgery,
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were excluded. Also excluded were
subjects admitted for neoplastic,
cardio- and cerebrovascular dis-
orders, or any chronic condition.
This, however, applied only to the
admission diagnoses. The main
diagnostic categories were trau-
matic conditions (43%), surgical
diseases (35%), and other mis-
cellaneous illnesses, such as skin,
ear, nose and throat or dental dis-
orders (23%). Controls were not
individually matched with cases,
but cases and controls were com-
parable with reference to sex, age
and hospital. The median age for
the control group was 54 years.

Table 1. Distribution of 1000 cases of acute myocardial infarction and
1000 controls according to sex, age, cirgarette smoking and selected
medical conditions. Buenos Aires, Argentina 1984 —1989.
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A structured questionnaire was
used to obtain information about
socio-demographic habits includ-
ing occupation, personal characte-
ristics and habits, cigarette smok-
ing, physical activity, history of
diabetes and (diagnosed) hyper-
tension and personal and family
history of coronary heart disease.
Information on  self-reported
weight and height before the onset
of symptoms of myocardial infarc-
tion (for cases) or of the disease
which led to hospital admission
(for controls) was also obtained,
and used to compute Quetelet’s
index (kgm™), as a measure of
body mass index (BMI)*.

Data analysis and control of con-
founding. Odds ratios of acute
myocardial infarction, as estima-
tors of relative risk (RR), accor-
ding to different levels of BMI,
were computed using unconditio-
nal multiple logistic regression
models?»2, Included in the regres-
sion equations were terms for age
(in decades), sex, education (<7

years; 7-11 years; 212 years), ciga-
rette smoking (never smokers/ex-
smokers, current smokers of <15/
15-24/225 cigarettes per day), dia-
betes (yes/no), hypertension (yes/
no) and family history of coronary
heart disease (yes/no). The signifi-
cance of the linear trends in risk
was based on the difference in the
deviance of the models with and
without the variable of interest?!.

Results

The distribution of cases and con-
trols according to sex, age and
other major covariates (smoking
habits, diabetes, hypertension and
family history of coronary heart
disease) is shown in Table 1. More
than 55% of male cases and about
40% of controls were current
smokers, whereas in females 28 %
of the cases and 20% of the con-
trols were current smokers. Thus,
current smokers had an elevated
risk of myocardial infarction (RR =
2.5, 95% Cl 2.0 to 3.1). Both in

Table 2. Distribution of 1000 cases of acute myocardial infarction and
1000 controls according to body mass index. Buenos Aires, Argentina
1984 —1989.

128

males and in females controls were
slightly more frequently ex-smok-
ers. Likewise, associations were
observed with diabetes, with a RR
of 2.0 (95% Cl 1.5 to 2.6), hyper-
tension, with a RR of 2.3 (95% ClI
1.8 to 2.8) and with family history
of coronary heart disease, with a
RRof1.5(95% Ci12t01.9).
Table 2 reports the distribution of
cases and controls, and the corre-
sponding RRs according to mea-
sures of body mass index. Only
32% of the cases and 41 % of the
controls had a Quetelet’s inddex
under 25; 54% of the cases and
51% of the controls were over-
weight (Quetelet’s index 25 to 30)
and 15% of the cases and 8% of
the controls were severely obese
(Quetelet’s index >30). Compared
to subjects whose BMI was <25,
the RRs adjusted for sex and age
were 1.4 (95% Cl 1.1 to 1.7) for
subjects whose BMI was 25 to 30,
and 2.2 (95% Cl 1.7 to 3.1) for
severely obese subjects. Relativve
risks adjusted also for hyperten-
sion, diabetes and family history of
coronary heart disease were 1.2
(95% Cl1 1.0 to 1.6) for overweight
subjects, and 1.7 (95% Cl1 1.3 to
2.4) for severely obese ones. The
test for linear trend was highly
significant (y3=28.81, p <0.001).
The relative risks were also com-
puted within strata of selected
covariates (Table 3). The associa-
tion with overweight and obesity
was stronger in younger subjects:
under age 45 the RR was 2.1 (95%
Cl 1.2 to 3.7) for subjects with a
Quetelet’s index between 25 and
30kgm= and 4.7 (95% Cl 2.0 to
10.8) for 4 Quetelet’s index of more
than 30 kg m2 Another apparent
interaction was with hypertension:
among subjects with the highest
BMLI, the RR in hypertensive sub-
jects was 1.4 (95% Cl 0.9 to 2.3)
versus 2.7 (95% Cl 1.7 to 4.7) in
normotensive subjects. With refer-
ence to smoking, the RR among
severcly obese subjects were 2.5
among never-smokers, 1.9 among
ex-smokers, 3.0 among moderate,



Table 3. Relative risks* of acute myocardial infarction according to body
mass index and separate strata of selected covariates. Buenos Aires,
Argentina, 1984 -1989.

2.5 among intermediate and 1.8
among heavy smokers. Likewise,
no apparent interaction was obser-
ved with family history of coronary
heart disease.

Discussion

The present study confirms that
there is a strong direct relationship
between body weight and ischaem-
ic heart disease. The relative risk
was increased by 40% in over-
weight subjects, and over twofold
higher in severely obese ones. This
finding is of particular interest,
since it comes from an area of
South America with relatively low
myocardial infarction rates®, but
with an extremely high prevalence
of overweight and obesity. The
association was only partly ex-
plained through the modifying
effect of other major known risk
factors for ischaemic heart disease
and recognised correlates of over-
weight, such as diabetes and hyper-
tension. The multivariate relative
risk, moreover, may imply some
overadjustment, since diabetes and
hypertension may well represent
a step in the pathogenic linke be-
tween overweight and coronary
heart disease. The association was
consistent across strata of major
covariates, although apparently
stronger at younger age.

The study design was limited by the
resouces available for epidem-
iological research in this area of the
world, and consequently by the
small number of variables collected
and by the fact that information
was based only on self-report,
in the absence of any objective
validation. A systematic tendency
towards overestimating height
and underestimating weight is
known?*%. However, self-reported
measures of height and weight
show very high correlation with
actual ones and, more important,
there is little reason to assume a
differential reporting of weight and
height among cases and controls
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and therefore a major distorting
effect in the relative risk estimates.
If there is an aspecific reduction in
the precision of the measures of
height and weight for cases and
controls, moreover, this should
lead to an underestimation of the
true association. Some studies sug-
gested that the pattern of body fat
distribution (i.e., the deposition of
fat predominantly in the abdomen
and upper body) may predispose
to higher cardiovascular disease
risk?%-?7, Since we were unable to
distinguish various types of obesity,
if this is true we may well have
underestimated the true riskk for
such a pattern.

‘Another potential limitation of this
study is its hospital-based design.
However, since cases and controls
were recruited in the main hospitals
of the area, the scope for major
selection bias was limited. Specific
exclusion from the comparison
group was made of all diagnoses
known or potentially related to risk
factors for coronary heart disease,
to nutritional status or implying
long-term modification of diet.
Still, the choice of hospital controls
for body weight may lead to an
underestimate of the true associa-
tion, since overweight is related to
several diseases!?. In relation to
confounding, the association be-
tween acute myocardial infarction
and overweight was still significant
(although less strongly) after al-
lowance for a number of poten-
tially important distorting factors.
We had no information on hyper-
cholesterolaemia, and it is possible
that this variable further explains
pat of the. association, although
hypercholesterolaemia (like hyper-
tension or diabetes) may be linked
with both overweight and infarc-
tion, and hence cause potential
overadjustment.

Among the strenghts of this study,
on the other hand, are the stand-
ardised diagnostic criteria for acute
myocardial infarction, the almost
complete participation, and the
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comparability of catchment areas
of cases and controls.

The linear direct relationship be-
tween body weight and myocardial
infarction confirms the observa-
tion from several studies, including
the Framingham Heart study co-
hort!, the American Nurses Health
Study?, two American Cancer
Society cohort investigations**, a
prospective study of Hawaiian
Japanese men?, and an Italian case-
control study?.

Other studies, however, found non-
linear relationship, including the
Seven Countries Study®, two Fin-
nish cohorts™® a smaller Swedish
study®, the Whiteball Study of
British civil servants'?, the Pooling
Project Research Group® and
a large Italian National Health
Survey. Some of the studies,
however, included relatively few
events, used imprecise diagnostic
criteria or inappropriate adjust-
ment for smoking and other
covariates, or had inadequate con-
trol for changes or modifications
of weight during the follow-up
period of cohort studies, and this
may well have flattened or dis-
torted the slope of the relationship,
particularly if recent weight is of
major relevance.

This study further confirms that
the importance of overweight and
obesity as a risk factor for car-
diovascular disease is higher at
younger ages. Similar observations
were made by the Pooling Project
Research Group!! and from a large
case-control study from Italy?.
These findings, if true, would imply
that the public health and social
relevance of obesity in relation to
cardiovascular disease are even
greater than is indicated by the
overall age-adjusted relative risk,
at least in relative terms. The same
pattern of higher relative risks at
younger age has been observed for
other major cardiovascular risk
factors such as smoking?.

If the observed association is real,
in terms of population attributable

risk® over 40% of acute myo-
cardial infarctions under age 45
and about 25% over age 45 in the
Buenos Aires area could be
avoided by preventing overweight
and obesity. Undoubtly, therefore,
intervention aimed at this risk
factor is a priority on a public
health level in this population. The
representativeness of these find-
ings for other urban areas of Latin
America, which can be expected to
have a different history of alimen-
tation, and in addition a far greater
proportion of undernourished peo-
ple in the population, will be
checked in forthcoming investiga-
tions. These will be conducted
with internationally comparable
schemes of sampling and data
collection.
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