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Coronary Risk Factor Studies:
Methods and messages

The recent report from the Earth Institute, at Columbia University, highlights why India
needs to focus its attention on developing and delivering a comprehensive public
health programme for the prevention and control of cardiovascular diseases (CVD).1

The annual loss of 9.2 million potentially productive person-years of life in 2000, due
to CVD-related deaths occurring in the age group of 35–64 years, far exceeds any other
country (40% more than China and 570% more than the USA). By 2030, this loss is
projected to rise to 17.9 million person-years (70% more than China and 940% more than
the USA).

Coronary heart disease (CHD) is the leading cause of death due to CVD, not only
in the world but also in India. The combined effects of delayed industrialization, recent
but progressive urbanization and the rapidly transforming forces of globalization have
ushered in a change in the living habits of large segments of the population. These
socioeconomic and cultural determinants alter behaviours (such as diet, physical
activity and tobacco consumption), which in turn influence the biological risk factors
that are causally linked to atherosclerotic vascular disease. As life expectancy increases,
with better prevention and control of infections and nutritional deficiencies, the period
of exposure to these risk factors rises, resulting in a large burden of mid-life CVD. The
enhanced susceptibility of persons of South Asian ethnicity to CHD, which has been
well documented but as yet inadequately explained, appears to magnify the effects of
these behavioural and biological changes, resulting in an excess risk of early CHD.

This health transition has been especially visible in urban areas in India, where the
prevalence of CHD has risen sharply over the past four decades. While the CHD rates
and risk factor levels have been consistently lower in rural India than in urban India,
the prevalence of CHD has been on the rise even in rural India. Several studies of
coronary risk factors have been carried out in migrant and urban dwelling Indians but
studies of rural resident Indians have been sparse. These too have been mostly in the
nature of descriptive cross-sectional surveys rather than analytical studies of causal
associations. The study by Patil et al.2 fills a void in this area, by using a case–control
design to examine the risk factors of acute myocardial infarction in a rural setting.

The choice of the research design is of methodological interest. In observational
epidemiology, a community-based cohort study is the most robust design because

1. it provides for prospective follow up of disease-free individuals over time till
events occur (cause clearly precedes the outcome);

2. risk factors and known confounders are measured at baseline (without being
affected by the disease or its treatment); and

3. all fatal and non-fatal events are accounted for (avoiding survival bias and
referral bias).

A hospital-based case–control study, on the other hand, has ‘survival bias’ (only
cases who are alive report to the hospital), can have ‘referral bias’ (only some
categories of patients go to the hospital), there is limited scope for ascertaining the
temporal sequence (as ‘risk factors’ and ‘disease status’ are measured at the same
time) and the changes in the risk factors of interest may occur as a result of the
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disease-related event or its treatment (consequence rather than cause).
A case–control study, however, offers the advantages of being completed in a short

time-frame and is relatively inexpensive, while a cohort study requires large
numbers, is long drawn and quite expensive. It is appropriate, therefore, that Patil
et al. have chosen a case–control study to provide much needed information on
coronary risk associations in a rural Indian hospital setting. The methodological
limitations associated with the study design, however, need to be borne in mind while
drawing conclusions on the relevance or otherwise of various risk factors in the rural
population.

While the choice of a first myocardial infarction (MI), as the criterion for case
selection, helps to overcome some of the issues related to alteration of risk factors by
disease and its treatment, it does not offer complete protection against such changes
or measurement errors. For example, Fresco et al.3 observed in patients of MI that
between admission and the following morning, total and low density lipoprotein
(LDL) cholesterol reduced by 7% and 10%, respectively. Hyperglycaemia, whether
on admission or on the following morning, is not always indicative of prior diabetes
since the patients are in a hyper-adrenergic state and are also on intravenous fluids
and medicines which may alter blood glucose levels. Indeed, in a UK study, only 1
in 5 of the 20% patients of MI who had hyperglycaemia at admission had levels of
haemoglobin A1C (Hb A1C) indicating prior diabetes.4 Hb A1C is a better diagnostic
marker of pre-existing diabetes than blood glucose measured in the acute state.

Despite these methodological limitations, the key messages from the Sevagram
study are noteworthy. High levels of central obesity are observed even in rural
Indians.5 This is increasingly being recognized world over as a key component of the
metabolic syndrome and as an important risk factor for vascular disease. The strong
association with diabetes is very likely to be true, given the rising magnitude of this
problem in the Indian population. The problem of undetected diabetes in rural areas
needs to be addressed through cost-effective detection strategies. Our own research
has shown that waist circumference, blood pressure and age, together constitute a
good prediction index for prevalent diabetes (data under publication).

Blood pressure, measured in the setting of MI, is seldom reflective of the usual
pressure. A history of hypertension is useful, but this is likely to be available in a very
small population of persons who have the problem, due to low levels of awareness and
detection in rural areas. The fact that smoking verges on the borderline of statistical
significance should not divert attention from the importance of this risk factor, since
it is usually difficult to detect the independent contributory role of a risk factor in
settings where it is widely prevalent (as smoking is, in rural populations). This is easier
to establish when populations with large differences in smoking rates are compared for
the incidence of MI. In populations where exposure to the risk factor is ubiquitous, a
dose–response measurement may help to unmask the relationship, if smoking is
measured as a continuous variable rather than as a dichotomous variable. While
addressing relevant risk factors such as central obesity and diabetes, risk factors such
as high blood pressure and smoking should not be neglected even in rural areas.

The identification of higher income as a risk factor for MI, in the Sevagram study,
is not surprising. In every society where the coronary epidemic has spread, the higher
income groups are usually the first to be affected. Later, as the epidemic expands with
mass production and consumption of the mediators of risk, all social classes are
affected. Finally, the high income groups experience less disease, as they respond to
health information with lifestyle changes and access preventive healthcare, and the
low income groups become the most vulnerable victims. The observations of the
Sevagram study merely indicate that rural India is in an early state of health transition
while urban India has advanced to a later stage of the epidemic. Such an evolutionary
perspective is essential, to help predict and preempt the course of the epidemic
through measures which address all social strata.
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