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Abstract
Eighty-eight school children and their parents who had been counselled regarding appropriate dietary
and activity patterns aimed at reducing serum cholesterol were followed-up 21 months later to
determine changes in dietary and activity patterns and in serum lipid levels. The decline in serum total
cholesterol ranged from 8 to 14% in the different age and sex groups (P <0.05 to P <0.001). Serum
triglycerides did not change significantly. Cholesterol intake decreased 36% and 54% in 10-14 year old
boys and girls respectively (P >0.001 ). The activity level increased significantly in both the 5-9 year
and 10-14 year olds (P <0.05 to P <0.005). These results show that nutrition education can bring about
a change in dietary and activity patterns, resulting in a decline in serum cholesterol levels (JPMA
43:235, 1993).
Introduction
Our earlier studies on school Children have shown that 58% of children from well to do families1, have
serum cholesterol levels above 4.4 mmol/L (170 mg/dl), a level at which it is recommended that
children be counselled regarding diet and exercise to lower serum cholesterol levels.
Hypercholesterolemia is a known risk factor for coronary heart disease2 and it has been reported that
children whose serum cholesterol levels are high tend in general to have high levels as adults3,4.
Positive cross-sectional associations between various indices of obesity with serum total cholesterol
(TC), triglycerides (TG) and low-density lipoprotein cholesterol (LDL-C) in both adult and children
have been reported and high density lipoprotein cholesterol (HDL-C) has been shown to be inversely
associated with obesity5-7. Prospective studies in adults and adolescence have indicated that increases
in obesity are positively associated with increases in levels of TC, TG and LDL-C8-10. Torland and
Gillam11 have reported an association between the level of physical activity and serum lipids values in
children. Higher levels of physical activity were correlated with lower TG levels and higher HDL-C to
TC ratios. Similarly TC and TG levels tended to be lower or HDL-C levels higher in children from
schools where they were strongly encouraged to exercise12. The present study was undertaken to assess
the effectiveness of the counselling given to the children and parents in bringing about changes in
dietary and activity pattern which would result in a decrease in serum cholesterol levels.
Subjects and Methods
87 children (41 males, 46 females) who were identified as having serum cholesterol levels > 4.4
mmol/L (> 170 mg/dl) and were counselled regarding needed changes in dietary and activity patterns
were followed up 21 months after the initial blood test that identified them as hypercholesterolemic.
Biochemistry
All subjects fasted overnight for 12-14 hours before blood collection in the morning. About 5 ml of
blood was collected in neutral tubes, centrifuged and stored at 4°C. Cholesterol and’ triglycerides were

estimated by enzymatic methods13,14 using a Beckman ASTRA autoanalyzer. HDL and LDL
cholesterol were estimated using the Boehringer kit following the methods of Burnstein et al and
Lopes-Vireila et al15,16.
Nutritional Assessment
Heights and weights were recorded at the time of drawing blood and a detailed interview conducted by
trained nutritionists regarding food intake and activity patterns. Cholesterol intake was calculated using
food composition tables 17,18.
The children were classified according to the number of physical activity periods of 30 minutes each
per week as follows:
Sedentary
<3
Moderately active
3-5
Active
>5
Counselling
Eight children of the same age and sex were invited with their parents to attend a counselling session.
At the beginning of the session each parent child pair was informed of the child’s weight status relative
to the height. The focus of the counselling session was on how to meet the nutritional needs of the
children by diets that were low in total fat, cholesterol and simple sugars and high in complex
carbohydrates and fiber. The total quantity of food required by the children in a day was displayed. The
childrens need for physical activity and how this could be incorporated into the daily routine were
explored in depth. The whole session was very interactive with parents and children raising questions
and concerns. After the joint session, the nutritionists met with each parent-child pair and evaluated the
child’s individual needs regarding appropriate body weight, food likes and dislikes and activity
patterns. The strengths and weaknesses of the child’s usual dietary pattern as obtained from the dietary
interview were pointed out and ways to improve the diets were discussed. The aim of the
individualized counselling was to help the parents and child to formulate an action plan which was
acceptable to both and in keeping with the scientific guidelines for meeting nutritional needs and
lowering cholesterol levels. The parents were followed-up by at least one pjione call 12 weeks after the
counselling to remind them to monitor their child’s serum lipid levels, diet and activity and to address
any questions or queries the parents may have.
Statistical Analysis
Paired students "t" test was used to test for differences in values for mean serum cholesterol and
triglycerides and cholesterol intake before and after counselling. Chi-square with Yates correction was
used to test for significance in changes in activity levels.
Results
Serum total cholesterol and triglyceride levels before and after counselling are shown in Table I.

There was a significant decrease in the serum cholesterol levels in all four groups ranging from 8% in
the 5-8 year old girls to 14.1% in the 10-14 year old girls. The mean TG values ranged from 0.96
mmol/L for the 5-9 year old boys to 1.28 mmol/L for the 5-9 year old girls. There was no significant
change in the serum TG values after counselling. The maximal change was observed in the 5-9 year
old’ boys whose TG values decreased 14.6% from 0.96 to 0.82 The mean LDL-C ranged from 2.7
mmol/L in the 5-9 year old boys to 3.1 mmol in the 5-9 year old girls. The mean HDL-C level was 1.5
mmol/L in the 5-9 year old boys, the other three groups all had mean HDL-C level of 1.2 mmol/L.
LDL-C and HDL-C levels were not determined prior to counselling, therefore, no- comparative results
are available. The cholesterol intake decreased in all four groups but the change was significant only in

the 10-14 year olds (Table II).

The major change in food intake was a decreased consumption of eggs, milk and cheese. The 10-14
year old girls decreased their mean milk intake from 1.5 glasses/day to 1.0 glass/day, their egg intake
decreased from about 4/week to! 1/week and the frequency of cheese intake decreased from 3.5/week
to 1.5/week. Most children ate organ meats 1-3 times/month, after counselling the frequency of intake
declined to less than once a month. More striking changes were seen in the activity levels especially for
the boys, but for all age and sex groups there was a significant increase in the percentage of children
classified as active. All the children had gained weight in the 21 months since the time their weight was
recorded in 1988 but relative to their height 50.5% had decreased their body weight, 10% remained the
same and 39.5% had a higher relative body weight.
Discussion
Although the serum TC decreased considerably in all four groups, the LDL-C levels were still at or
above the 75th percentile of values of North American children except for the 10-14 year old girls. The
HDL-C levels tended to be low with only the 5-9 year old boys having values above the 50th
percentile; the other three groups had HDL-C values that were at or below the 25th percentile of values
for North American children of comparable age and sex19. The percent decrease in serum TC is even
more remarkable when one considers the fact that an increase in TC levels of 0.16 to 0.41 mmol/L is
reported to occur during childhood20. However, the absence of a control group in our study makes it
difficult to attribute these changes to the counselling given. The possibility exists that just the
awareness that the child’s serum cholesterol level was high might have brought about changes in food
intake and activity which in turn resulted in a decrease in serum cholesterol levels. We feel however,
that this is unlikely on the basis of our qualitative observation during the counselling sessions. Those
children who were >5% above expected weight for height were often perceived by their parents, as
being underweight or normal, therefore, they would be unlikely to curtail caloric dense foods.
Secondly, there was a great deal of resistance, especially by parents of the younger children to
recommendations to decrease intake of foods such as eggs, cheese and where necessary, milk. These
were generally classified by parents as “good foods and essential for growing children. It was only after
considerable reassurance from the nutritionist (SHB) that the parents agreed to consider decreasing
their child’s intake of such foods. Nonetheless, the results show that this decrease was much more
marked in the older age groups who made their food choices relatively independently of their parents as
compared to younger age groups who were still influenced by parental control over food intake. Parents
were much more receptive to the idea of increasing their childrens physical activity and this is reflected
in the significant increase in physical activity observed in these children. Becque et al have shown that
exercise in addition to moderate dietary restriction can result in a reduction in the serum lipids in obese
adolescents21. Similarly, Tamir and co-worker have reported that a health education programme in
school resulted in a decrease in TC and BMI and increase in HDL in children age 7-9 years22. The
World Health Organization has projected that in another 10 years there will be more deaths from
cardiovascular diseases in the developing countries, than - from a number of infectious disease
combined including diarrhoeal disease, schistosomiasis, tuberculosis, malaria, measles and whooping
cough23. The results of this study show that risk factors for heart disease are modifiable during the
school ages and health programmes designed to inculcate healthy lifestyles in school age children may
help to avert the epidemic of heart disease that threatens to engulf us.
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