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Abstract:
Obesity and dyslipidemias constitute an important health concern.

Objective: To determine the incidence of overweight and obesity and their rela-
tionship with concentrations of certain kinds of serum lipid components.

Materials and method: A nutritional study was conducted, utilizing anthropomet-
ric technigues, to examine the concentration of total serum cholesterol, HDL lipo-
proteins, LDL lipoproteins, and triglyceride levels in 325 students between the
ages of six and eleven in Aruba.

Results: The study revealed that 122 students were overweight or obese, 20 were
malnourished and 183 were within the healthy weight range. We found 83 stu-
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dents with lipidogram readings outside the acceptable range. Conclusions: Obesity
and dyslipidemias are health concerns that require urgent attention: over a third
of the students are overweight and obese while nearly a quarter had pathological
lipidogram readings that increased with the age of the child. The percentage of
girls affected was higher than that of boys. Those children who were overweight
or obese constituted a higher percentage of those affected than children in the
healthy weight range.

Introduction

Concentrations of various serum lipid components and the nutritional state of
children have been researched with increased frequency and in greater depth
over the last few years, in response to results obtained to this point indicating a
relationship between obesity and the presence of dyslipidemias in children™*>.

Obesity and dyslipidemias are the result of multiple factors and causes that in-
clude genetic makeup, nutrition, physical activity and socio-cultural influences.
Intervention is necessary in this area, with the goal of influencing these factors in
order to lower their adverse affects on public health®.

The purpose of our work was to identify the incidence of overweight and obesity
and their relationship with the concentration of certain blood lipid components
found in elementary school students in Aruba.

Materials and Method:

We conducted a study of nutritional status, using anthropometric techniques, of
the amount of total serum cholesterol, HDL lipoproteins, LDL lipoproteins, and
triglyceride levels in 325 school children between the ages of six and eleven in
Aruba in September, 2004.

For the study we used anthropometric techniques in compliance with Weiner and
Lourie’s International Biological Programs. The measurements were taken in
schools by trained professionals utilizing a SECA brand mechanical scale with built-
in height rod, fiberglass measuring tape and digital calibration.

The study measuring the concentration of blood lipids was based on blood sam-
ples drawn in the morning, after at least an eight-hour fasting period. The blood
samples were drawn via venipuncture by highly qualified nurses using sterilized
and disposable materials. The blood samples were processed and the correspond-
ing determinations made at the laboratory in the General Clinical Hospital of
Aruba.

The Watson® and Carlson’ techniques were used for determining concentrations
of total cholesterol, HDL lipoproteins, LDL lipoproteins and triglycerides.

IMmanidadc

mea.il



Results:

Among the 325 elementary school students we found 122 children who were
overweight or obese, 20 who were malnourished and 183 who were in the nor-
mal, healthy weight range.

We found 82 children with lipidogram readings outside the acceptable normal
range, at least with respect to one of the blood lipid fractions studied.

Table 1 shows the distribution of children with pathological lipidograms, based on
their anthropometric nutritional classification.

Of the children with pathological lipidograms, 51 were female while 31 were
male.

Discussion

The high percentage of overweight or obese children (36.5%) found among the
325 school-aged students indicates the presence of a major public health concern
in the childhood population sample researched: a problem which is supported by
data already reported by other authors®*'®™. To this known health problem we
must now add the fact that 26.2% of school-aged children present a pathological
lipidogram.

The large percentage of obese and overweight children among the 325 children
studied is a finding similar to that of others who have researched this problem in
populations that do not recognize obesity as an illness and a public health concern
and which, as a result, instead of promoting the prevention and treatment of the
problem, promote conditions and lifestyle that tend to favor it*.

These results suggest the presence of potential dangers to the overall health of an
important segment of the population studied. This is because it is largely accepted
that such findings can be associated with coronary heart disease,’ diabetes melli-
tus™'* and orthopedic problems>—among others—and may also be a contribut-
ing factor to the accelerated development of cardio-circulatory diseases whose
anatomical-pathological basis is atheromatosis.

With regards to the appearance of abnormal values in serum lipid fractions, it has
been hypothesized that elevated LDL lipoproteins are the most important disorder
playing a role as an atherogenic factor: even more important than total choles-
terol. In some case studies involving altered lipidograms, both disorders are
found, while in other cases only the LDL lipoproteins are elevated, suggesting the
potentially positive effect on health of HDL lipoproteins'®.

The results of studies performed by other authors have indicated that total cho-
lesterol and triglyceride levels in overweight and obese school-aged children are
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higher than those in children of the same age who fall in the normal, healthy
weight range3’12. This matches the findings in our study, which determined that
overweight and obese children had elevated LDL lipoprotein levels as well as ele-
vated total cholesterol and triglyceride levels more often than their healthy-
weight counterparts. This reaffirms that obesity is a factor that promotes the
emergence of dyslipidemias.

Of the 82 school children with dyslipidemias, 41.4% were in the healthy weight
range. This suggests that, in addition to the increased disease risk presented by
obesity, other issues can exist, such as nutrition'’ or genetic predisposition®*s,

which could also be possible contributory factors.

Obesity, as well as dyslipidemias, can generally be associated with systematic and
regular consumption of an unbalanced diet. The simple act of consuming refined
carbohydrates in excess can, by means of collateral paths in the intermediate me-
tabolism, lead to an increase in the concentration of total serum cholesterol, LDL
lipoproteins and triglyceride levels. Likewise, a similar result can be expected
when one ingests excessive amounts of neutral saturated fats.

Some authors point out that cholesterol ingested as part of the diet does not con-
tribute in a meaningful way to the development of atherogenesislg’zo. In addition,
evidence exists which suggests that lipid peroxidation of unsaturated fatty acids
and oxidized cholesterol, arising as the result of improper food processing, defi-
nitely constitute an important contributory factor in the development of cardio-
vascular disease.

The fact that the results of this study showed some malnourished and normal-
weight children to have dyslipidemias, while some overweight and obese children
did not, reaffirms the importance of genetic factors in the emergence and devel-
opment of disease. This result does not, however, contradict the finding that obe-
sity is a factor that facilitates the emergence and development of dyslipidemias.

In order to prevent and treat obesity and dyslipidemias, it is necessary for af-
fected individuals to regulate their weight according to their age, gender and
height. In order to achieve this goal, dietary habits must be modified without sub-
jecting children to restrictive diets, giving first priority to a diet consisting of
healthier foods, such as vegetable oils and fats, foods providing both insoluble
and soluble dietary fiber, and a concomitant reduction of simple or refined sugars
such as sucrose and lactose.

The increase in consumption of nutrients rich in vitamin B, C and E, beta-
carotenes, trace elements such as zinc, copper, selenium and magnesium, which
increase antioxidant levels in the diet and decrease the likelihood of development
of oxidative stress, constitute a better use of carbohydrates and fatty acids and
diminish the risk of developing obesity and dyinpidemiasA.
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Currently, great importance has been placed on the regular and systemic con-
sumption of foods (primarily vegetables) that contain phytochemicals, due to
their antioxidant effects and their contribution towards the preservation of the
structural and functional quality of the biomembranes directly related with cellu-
lar energy metabolism—specifically with the development of the tricarbolic acid
cycle and of lipid beta oxidation at the mitochondrial level.

This undoubtedly constitutes a safety factor with regards to efficiently obtaining
and utilizing free energy, as is required for the body to carry out its various bio-
logical functions, provided that a normal and balanced diet is present.

These guidelines are very useful when it comes to counseling the intake of foods
of vegetable origin unaccompanied by other foods that provide excessive quanti-
ties of saturated fats or simple or refined sugars, given that such a combination
could cause excess energy to be consumed, to the point of provoking a positive
energy balance with respect to the individual's level of physical activity and thus
bringing about a state of overweight or obesity, while at the same time promoting
the development of in to the concentrations of various serum lipid fractions.

It has been pointed out that maintaining a lifestyle that facilitates the emergence
of obesity and dyslipidemia rates similar to those found in the target population
of this study will cause the problem to increase over time as a function of age’.
This notion is supported by the data observed in the school children in this study,
wherein the number of cases with elevated pathological lipid levels increased with
age.

The lifestyle and nutritional habits acquired during childhood are those that will
most likely be maintained during an individual's entire life. The difficulty of chang-
ing such habits after adolescence is common knowledge”.

These observations reaffirm the importance of directing efforts towards identify-
ing these problems and their causes during childhood, in order to intervene most
efficiently to prevent obesity and dyslipidemias.

Low levels of moderate to intense physical activity have been associated with the
presence of pathological lipidograms in children™, thus demonstrating the need
for physical exercise to decrease risk. The results of this study, along with the high
percentage of overweight and obese children identified, suggest the likelihood
that these children suffer from an improper, sedentary lifestyle with its accompa-
nying adverse biological effects, for which it becomes necessary to consider meas-
ures of intervention to counter the problems of obesity, overweight and dyslipide-
mias in general.

Conclusions:

Obesity and dyslipidemias are health problems that require urgent attention in
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the population that was the subject of this research; over a third are overweight
or obese and almost one in four had a pathological lipidogram. The frequency of
these problems increased with the age of the school-aged children, and girls were
more likely than boys to be affected. Those who were overweight or obese repre-
sented a greater number of those affected than those who were within the
healthy weight range.
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Table 1. Lipidograms of the school children studied

Classification Normal Pathological Total
Malnourished 15 5 (25%) 20
Healthy weight 149 34 (18.5%) 183
range
Overweight 23 9 (28.1%) 32
Obese 56 34 (37.7%) 90
Total 243 (74.7%) 82 (26.2%) 325




