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Abstract

This article reports on the effect of dietary modification on changes in eating patterns
and serum lipids among hypercholesterolemic persons aged 40-59 years with no evidence of
coronary heart disease in Mae Sot District, Tak Province, between 1995 and 1996. A total of 381
persons with total cholesterol levels >240 mg/dl and triglyceride levels <400 mg/dl were
educated, counseled, and followed-up by the mobile health team at the health centres in the
communities. The team comprised both hospital personnel (a physician, a health educator, and
public health nurses) and the health centre workers. Of the 381 study persons, 331 (86.9 %)
completed the one-year follow-up. The participants at one-year follow-up were more likely than
at baseline to reduce intakes of dietary fat and cholesterol, whereas, there was an increased
intake of vegetables and fruits. The mean total cholesterol level significantly decreased from
258.9 mg/dl at baseline to 236.1 mg/dl at one-year follow-up (p<0.01), giving an 8.8 per cent
reduction. The mean change in low-density lipoprotein cholesterol levels was a 26.0 mg/dl
decrease (p<0.01), yielding a 15.1 per cent fall. The mean high-density lipoprotein cholesterol
level increased from 44.6 mg/dl at baseline to 46.8 mg/dl at one-year follow-up (p<0.01). The
proportion of those who had a body mass index of <25 slightly increased from 70.7 per cent
at baseline to 72.5 per cent at one-year follow-up. The dietary intervention program by the mobile
team may be useful for lowering serum cholesterol among the rural population with hypercho-
lesterolemia. £

P
-

High levels of serum cholesterol are re- serum cholesterol can reduce morbidity and morta-
lated to the risk of atherosclerotic disease, particu- lity from CHD(1,2). Since diet has a major effect
larly coronary heart disease (CHD)(1-4). Several on serum lipids, dietary changes are essential to
clinical trials have demonstrated that lowering improve lipid profiles and reduce the risk of CHD.
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The institution of dietary intervention is therefore
the first step in the management of hypercholes-
terolemia for most patients. This paper reports on
the effect of dietary modification on changes in
eating patterns and serum lipids among hyper-
cholesterolemic persons aged 40-59 years with no
evidence of CHD nor other major (nonlipid) CHD
risk factors in northern Thai communities.

MATERIAL AND METHOD

The study was conducted in Mae Sot
District, Tak Province, 500 km north of Bangkok.
The district is served by 20 health centres and one
general hospital with 280 beds (Mae Sot General
Hospital). The hospital is located in the municipal
area, whereas the health centres are distributed
among the rural villages. In 1995 we carried out a
screening survey of persons 40-59 years of age
throughout all the 54 rural villages in the district(5).
Of the persons tested for blood cholesterol, 381
with total cholesterol >240 mg/d|, triglyceride <400
mg/dl, and who had no evidence of CHD nor other
major (nonlipid) CHD risk factors, were included in
the study. These persons were educated, counseled,
and followed up by the mobile health team at the
health centres in the communities. The team com-
prised both hospital personnel (a physician, a
health educator, and public health nurses) and the
health centre workers. Health education through a
group lecture and discussion about the risk of CHD
and the benefits of modification of food intakes
for lowering of cholesterol was provided to the
subjects. Dietary information was modified from the
Step-One diet recommended by the National Cho-
lesterol Education Program(2,6). They were coun-
seled for dietary intake and evaluated at 6-month
intervals. Dietary modification targeted the eating
behaviors and explored possible changes that were
both acceptable to them and effective in achieving
reduction of intake of saturated fatty acids and
cholesterol(2,6). Those overweight and obese per-
sons were encouraged to control excess weight.

Fasting venous blood was obtained from
each person and forwarded to the laboratory of
Mae Sot General Hospital for lipid analysis. Serum
total cholesterol (TC), triglycerides (TG), and high-
density lipoprotein (HDL) cholesterol were mea-
sured by the enzymatic colorimetric method. The
level of low-density lipoprotein (LDL) cholesterol
was calculated with the Friedewald equation(7). The
mean of two prestudy samples measured within 8
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weeks of each other was recorded as the baseline
lipid level of each person. Prior to each follow-up
visit, lipid analysis was measured and the results
were used at the dietary advice session.

To evaluate the effect of the dietary modi-
fication program, we compared the results of lipid
measurements at baseline (October-December
1995) and after one year of follow-up (November-
December 1996). During the same period, we also
determined changes in body mass index (kilograms
per square meter, kg/m2) and the average consump-
tion frequency for selected food items during the
past month. The food items in the questionnaire
were selected and modified from the Thai National
Food Consumption Survey(8).

We used the chi-square test for compa-
rison of proportions and the paired r-test for com-
parison between means.

RESULTS

Of the 381 hypercholesterolemic persons
included in the study, 331 (86.9 %) completed the
one-year follow-up. Table 1 presents the socio-
demographic characteristics of the subjects. The
male to female ratio was about 0.4:1. Nearly all
had an educational level of primary school grade 7
or less. The majority of them were farmers.

Table 1. Sociodemographic characteristics.
Characteristics No. %
Total 331 100.0
Age (years)

40-49 145 438

50-59 186 56.2
Sex

Male 101 30.5

Female 230 69.5
Education

None 52 15.7

Primary 263 79.5

Higher 16 48
Marital status

Single 9 2.7

Married 280 84.6

Widowed/divorced/separated 42 12.7
Occupation

Farmers 220 66.5

Workers 39 11.8

Others 50 15.1

None 22 6.6
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The subjects nearly always had their
meals prepared at home. Before the dietary educa-
tion program, 23.3 per cent of the persons inter-
viewed at baseline ate more than three egg yolks
in a week. This figure decreased to 5.7 per cent at
one-year follow-up (Table 2). The proportion of
persons who ate fatty cuts of meat >7 servings
per week reduced from 15.4 per cent at baseline to
3.3 per cent at one-year follow-up. They also were
more likely to reduce the frequency of intake of
organ meats, coconut-oil enriched-food, and alco-
holic beverages, whereas, there was an increase of
intake of vegetables and fruits. At baseline, 52.6
per cent of the participants reported using palm oil
for cooking, 17.8 per cent reported pork fat, and the
remainder (29.6 %) used desirable liquid vegetable
oils (soybean oil, cotton seed oil, corn oil, or sun-
flower seed oil). The proportion of persons reported
using desirable vegetable oils increased to 59.2
per cent after one year of follow-up.

Of the 331 persons with serum total cho-
lesterol >240 mg/dl at baseline, only 36.6 per cent
continued to have a high level after one year of
follow-up (Table 3). The mean total cholesterol
level decreased from 258.9 mg/dl at baseline to
236.1 mg/dl at one-year follow-up, giving an 8.8
per cent reduction. At baseline, 2.1 per cent had
an LDL cholesterol level of <130 mg/dl and 28.1
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per cent had a level between 130 and 159 mg/dl.
One year following the dietary intervention pro-
gram, 28.0 per cent could achieve an LDL choles-
terol level of <130 mg/dl and 43.9 per cent had
a level between 130 and 159 mg/dl. The mean
change in LDL cholesterol levels was a 26.0 mg/dl
decrease, yielding a 15.1 per cent fall. The mean
HDL cholesterol level slightly increased from
44.6 mg/dl at baseline to 46.8 mg/dl at one-year
follow-up.

There were a few changes in BMI among
the study persons. The proportion of those who had
a BMI of <25 slightly increased from 70.7 per cent
at baseline to 72.5 per cent at one-year follow-up
(Table 4). The mean BMI decreased from 22.9
kg/m2 to 22.7 kg/m2 during the study period.

DISCUSSION

The general objective of dietary therapy
is to reduce elevated serum cholesterol while main-
taining a nutritionally adequate eating pattern.
Dietary intervention should be designed to reduce
the intake of saturated fatty acids and cholesterol
and to promote weight loss in overweight per-
sons(2,0). Several clinical studies in developed
countries have shown the effectiveness of dietary
intervention in lowering cholesterol levels in both
high-risk and usual-risk populations(9.10). The

Table 2. Eating behaviors of the participants during the past month at baseline and at one-year follow-

up.
Eating behaviors Percentage of population p-value
(n=331)
Baseline One year

Desirable reduction
Eating >3 egg yolks/week 233 57 <0.01
Fatty cuts of meats >7 servings/week 154 33 <0.01
Organ meats >3 servings/week 73 3.6 0.04
High-fat processed meats >3 servings/week 1.5 1.5 1.00
Butter enriched-foods >3 servings/week 42 2.1 0.12
Coconut-oii enriched-foods >3 servings/week 10.3 57 0.03
Shellfish >3 servings/week 5.1 4.2 0.58
Alcoholic beverages >3 servings/week 10.3 48 <0.01

Desirable promotion
Using desirable vegetable oils for cooking* 29.6 592 <0.01
Fish >7 servings/week 115 10.3 0.62
Vegetables >7 servings/week 62.8 73.1 <0.01
Fruits >7 servings/week 79 127 0.04

* Soybean oil, cotton seed oil, com oil, or sunflower seed oil
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Table 3. Serum cholesterol levels of the participants examined at baseline and at one-year follow-up.

Cholesterol levels Baseline One year p-value
(mg/dl) No. (%) No. (%)

Total 331 331
Total cholesterol level

<200 - 13 (39

200-239 - 197 (59.5)

>240 331 (100.0) 121 (36.6)

Mean+SD 258.9+24.1 236.1+35.2 <0.01
LDL cholesterol level*

<130 7 @2 90 (28.0)

130-159 93 (28.1) 141 (43.9)

>160 231 (69.8) 90 (28.0)

Mean+SD 171.9428.3 145.9+435.5 <0.01
HDL cholesterol level

<35 29 (8.8) 19 (5.7

>35 302 (91.2) 312 (94.3)

MeantSD 44.6+104 46.8+10.8 <0.01

*among those who had triglyceride < 400 mg/dl

Table 4. Body mass index (BMI) of the partici-
pants examined at baseline and at one-year

follow-up.
BMI (kg/m2) Baseline One year p-value
No. (%) No. (%)
<25 234 (70.7) 240 (72.5)
25-299 89 (26.9) 82 (24.8)
>30 8 (2.4) 9 27
Total 331 (100.0) 331 (100.0)
Mean BMI+SD 229435 227436 <0.01

results of our study indicate that the dietary modi-
fication program using the mobile health team
could produce changes in dietary fat and choles-
terol intake and achieve significant reductions of
both total and LDL cholesterol levels (p<0.01) in
hypercholesterolemic persons 40-59 years of age.
Success in serum lipid reduction might be due to
increased awareness of the need for dietary modif-
ication and motivation for behavior change. Die-
tary habits of having meals prepared at home in
this rural population might also contribute, in part,
to a decrease in serum cholesterol since individuals
who eat more meals at home are likely to have
greater cholesterol reductions than do persons who

eat more meals away from home(10). The compo-
nents of the dietary intervention program should
therefore include patient education, dietary coun-
seling, motivation for long-term behavior changes,
and regular follow-up. It has been found that a
cholesterol-lowering diet will maintain its effective-
ness as long as dietary modification remains(10),

Excess body weight is not only associated
with deleterious changes in the lipid profile, but
also an independent risk factor for CHD(1,2,6). A
CHD risk reduction program by improving serum
lipid levels should include control of excess
weight. Overweight is usually defined as a BMI
>25 in Thai adults(8). The results of our study re-
vealed a slight increase in the proportion of those
who had a BMI <25 after one year of follow-up.
These findings indicate that weight loss is noto-
riously difficult in overweight and obese persons.

Hypercholesterolemic patients receiving
dietary therapy from a registered dietitian appear to
gain significantly more nutrition knowledge and
consume less dietary fat and cholesterol than those
counseled by only a physician or nurse(11). How-
ever, physicians and nurses continue to be the main
providers of dietary counseling in most areas of
Thailand, particularly in rural areas, where there is
a lack of both dietitians and nutritionists. As the
number and proportion of people with hypercho-
lesterolemia have been increasing in the country
due to changes in life style, sufficient nutrition
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training is critical for these personnel. The dietary
intervention program by a mobile health team may
solve the personnel time constraints by using group
dietary instruction for each community rather than
individual instruction.

Cost-effectiveness considerations play a
role in program design in most countries, particu-
larly in developing countries. Considerations of
cost as well as the possibility of adverse effects
from lipid-lowering drugs, achieving the greater
benefit from dietary intervention is essential.

The present study had some limitations.
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Our interview relied on self-reported dietary intakes
that might not accurately reflect true intakes. We
did not quantitate nutrient intake from the con-
sumed diets of each person since the questionnaire
estimates were only based on reported frequencies
and not on reported portion size. However, changes
in eating behavior and serum lipid levels were sig-
nificantly evident following our intervention pro-
gram. The use of the mobile team may be one
cost-effective program for lowering serum choles-
terol among the rural population with hypercho-
lesterolemia.

(Received for publication on February 25, 1998)
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