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The study and evaluation of trends in cardiovascular
risk factors in the population can be carried out by
repeated transverse studies in sample populations over
time. This is perhaps the strategy that has been most
used by health care institutions by means of national
health surveys and also by research groups using
cross-sectional design studies, undertaken either on an
autonomous regional level or on a national level.
However, longitudinal studies following persons over
a particular period of time are the optimal design with
which to evaluate the secular trend of risk factors and
to observe the phenomenon of tracking or persistence,
also known as tracing. This technique enables us to
evaluate whether persons with high degrees of risk
factors maintain these levels over time, and also to
determine the overall evolution of these risk factors in
the same persons. This permits us to see to what extent
it is worth while detecting high-risk persons at an
earlier age and providing them with a closer follow-up
and a more intense intervention if these same persons
remain in the high quintiles. Observation of the whole
population enables us to see whether environmental
factors are having a negative influence on the
evolution of the risk factors. If this were indeed the
case, it would in theory increase the risk of persons in
this population for cardiovascular disease or death in
the near future, and this increase would be greater than
expected from just the worsening risk factors with age.

Longitudinal studies carried out in children and
adolescents, such as the classic study by Bogalusa,1 are
useful to evaluate the changes in risk factors with age
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and maturity, and also the phenomenon of tracking.
The longitudinal studies already undertaken in an
adult population, such as the Manresa study,2 provide
information on the incidence of coronary disease and
its association with the risk factors. Balaguer-Vintró3

undertook an excellent review of the various
longitudinal studies carried out concerning the
prevention of cardiovascular disease, both nationally
and internationally, and indicated the areas still open
to debate in relation with the methodology and with
the measurement of the results.

The AGEMZA study, published in this issue of the
REVISTA ESPAÑOLA DE CARDIOLOGÍA,4 provides
interesting information on the questions mentioned
above, by studying a population of 20-year-old men
and observing them for 15 years until the age of 35
years. The most relevant results of this study highlight
a high persistence for weight and the lipid parameters,
and also an overall worsening of these parameters in
the whole study population. More exactly, the authors
found a mean rise of 12 kg weight or a body mass
index of 2.6 kg/m2 per decade; the population that was
overweight or obese rose from 10% to 60%. Total
cholesterol and low-density lipoprotein (LDL)
cholesterol increased by a mean of 68 and 58 mg/dL,
respectively, and high-density lipoprotein (HDL)
cholesterol fell by a mean of 5 mg/dL. The prevalence
of smoking remained almost the same, at around 25%.
Strangely, no negative changes were detected in blood
pressure, and the mean systolic blood pressure even
fell significantly. This last finding may have been
produced by the important loss of information on
blood pressure (in 43% of the study subjects), which
could have introduced a certain type of bias.

An important factor to consider is the fact that at the
initial examination, as the subjects belonged to a
military academy, they were exposed to intense
physical activity, whereas after 15 years of follow-up
their physical activity was much less and even more
heterogeneous. This might have been a determining
factor in the very marked differences seen in obesity
and the lipid profile between the 2 study points. If
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instead of a military population the study had observed
a sample from the general population, the degree of
baseline physical activity would have been more
heterogeneous and, consequently, so would the weight
and lipid parameters. The changes detected were
probably mostly due to the exposure of this population
to current lifestyles that are not particular healthy for
the heart, also referred to as obesogenic as they are
associated with the abundant intake of food with a
high energy level and low nutritional content,
accompanied by an increased sedentary lifestyle. The
study by Bogalusa,1 mentioned above, evaluated a total
of 841 children aged between 9 and 11 years (mean
age, 10 years) in different cross-sectional studies
between 1973 and 1984. The children were then
observed until they reached ages from 19 to 35 years
(mean age, 28 years) from 1995 to 1996. The
percentage of overweight persons rose from 24.7% to
57.7%, and 35.2% of the children whose weight was
normal between the ages of 9 and 11 were overweight
when they were aged 19 to 35 years. Concerning
remaining within the high quintiles, 61.9% of the
children in the highest quintiles for body mass index
were seen to still be within these highest quintiles as
teenagers.

The prevalence of obesity in children and young
adults (2-24 years) is worrying, with 13.9% now being
obese and 26.3% overweight.5 The highest figures are
detected in prepuberty, more particularly within the
age group of 6 to 12 years, with a prevalence of
16.1%.

Even in populations such as that from the island of
Crete, which had one of the lowest rates of coronary
heart disease in the world at the beginning of the
1960s, secular trends are now being seen in
cardiovascular risk factors that are not particularly
encouraging. A study carried out in Cretan children of
12 years of age and followed up from 1982 to 20026

showed increases in the prevalence of overweight and
obesity of 63% and 202%, respectively. Increases were
also detected of 25% in LDL cholesterol and 19% in
triglycerides, and a decrease of 25% in HDL
cholesterol.

It has already been noted that in Spain we are
probably experiencing a nutritional transition,7 such
that we now consume more fats, more fruit, fewer
vegetables, and more dairy products. This transitional
change is being accompanied by an increase in
overweight and obesity in adults as well as in children
and adolescents, which in turn is associated with
worsening of such risk factors as the lipid profile, as
noted in the AGEMZA study.

In theory, this pattern of increases in overweight and
obesity is associated with different components of the
metabolic syndrome in adults, including insulin
resistance, dyslipidemia and hypertension, which
therefore lead to a worse risk profile in the general
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population and could, in the future, be reflected in an
increase in cardiovascular disease, above all coronary
disease. Recent data from the MONICA-Catalonia
study8 already show that the rate (incident and
recurrent cases), adjusted for age, of coronary
episodes in persons aged 35 to 74 years in the period
1985-1997 experienced an annual increase of 2.1% in
men and 1.8% in women (though the latter was not
statistically significant, very probably because of lack
of statistical power). Mortality at 28 days was 46% in
the men, with a significant annual reduction of 1.4%,
and 53% in the women, with no significant change.
We shall have to be very much aware during the
coming years of the epidemiological data regarding
death and disease from coronary disease that appear as
a result of such studies as the MONICA study and
others, as well as the data from registries of death
themselves, because the trend is uncertain.

The results of the AGEMZA study highlight once
again the importance of campaigns promoting health,
not only in schools but also aimed at the general
population, promoting healthy nutrition and physical
exercise. Thus, the Spanish national Integral Plan for
Ischemic Heart Disease contains a chapter on
prevention and on the promotion of a healthy lifestyle,
with special mention of specific aims regarding
smoking, obesity, diet and physical activity.9 The
European guidelines on cardiovascular disease
prevention10 give special attention to aspects related
with lifestyle. The Spanish adaptation of these
European guidelines includes a special annex with
general nutritional recommendations adapted to our
environment and setting.11

These recommendations are all necessary but they
are not enough, since the role, involvement and
commitment of the health authorities, the food
industry and other social agencies are also vital to be
able to control the problem of obesity and attack it at a
population level
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