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INTRODUCTION

The percentage of the elderly population in
Thailand increased from 5.0 in the year 1980 to
8.6 in the year 1997 (National Statistical Office,
1984; 1997). This number exceeded the prediction
that the percentage of the elderly in Thailand would
be around 7.0% by the year 2000 (National Eco-
nomic and Social Development Board, 1985). This
is a result of an improvement in quality and dis-
tribution of health care in this country. However,
with increasing age of the population, the inci-
dence of chronic non-communicable diseases also
increases (Supornsilaphachai, 1993). Death from
cardiac causes increased from 16.1/100,000 popu-
lation in 1977 to 34.1/100,000 in 1982 and 546.9/
100,000 in 1995 (National Statistical Office, 1984;
1997). Thus, identification of prevalence of risk
factors of coronary artery disease in the elderly
population is necessary in planning the health care
services for them.

There were many studies about the preva-
lence of dyslipidemia, one coronary risk factor in
the Thai population, especially in the urban area
(Viseshakul et al, 1979a, b; Leelahagul et al, 1995).
However, information in the elderly in rural areas
is lacking.

The objective of this study was to determine
the prevalence of dyslipidemia in the elderly who

live in the rural area of Thailand.

MATERIALS AND METHODS

The survey was conducted between March
and May 1995. The subjects were randomly re-
cruited from the geriatric day centers organized
by the district hospitals in Amphawa and Bang
Khonthi districts in Samut Songkhram Province
and Wat Phleng district in Ratchaburi Province.

Weight was measured by calibrated balanc-
ing scale to the nearest 0.1 kg in the morning,
with the subject wearing light clothes. Height was
measured to the nearest 0.1 cm without wearing
shoes. Body mass index (BMI) was calculated
[BMI=weight (kg)/height(m2) (WHO, 1995)] .

Ten milliliters of venous blood samples were
drawn after 12-hour fast. The blood samples were
stored in cool container and directly sent to the
laboratory of Faculty of Medical Technology, Mahidol
University for analysis of total cholesterol, tri-
glycerides, high-density lipoprotein (HDL) choles-
terol and low-density lipoprotein (LDL) choles-
terol levels. Serum total cholesterol (Allain et al,
1974), triglycerides (Wahlefeld, 1974), and HDL
cholesterol (Allain et al,1974: Burstein et al, 1970:
Lopes-Virella et al, 1977) were measured by en-
zymatic method using the SMA12. LDL choles-
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terol was calculated by using Friedwald’s formula
if triglycerides levels did not exceed 350 mg/dl
(Friedwald et al, 1972).

Statistical analysis

Statistical analysis was performed by Statis-
tical Package for Social Science (SPSS) for Win-
dows release 7.5.1 (Social Science Data Service,
University of California Davis). Means and stan-
dard deviations of various numerical parameters
were calculated. Non-paired Student’s t-test was
used to compare the mean serum lipid levels among
groups.

RESULTS

There were 203 elderly subjects recruited in
the study. Their age ranged from 60-87 years old
(mean+SD 69.3+6.67 years). Thirty-six percent of
them were farmers, while other 23% were employees,
12% housekeepers and 12% work in their family
business. The BMI of women and men were
24.51+3.94 and 22.76+3.81 kg/m2 respectively.
Women had significantly higher BMI than men (p
= 0.002).

The means and standard deviations of serum
total cholesterol, triglycerides, HDL cholesterol and
LDL cholesterol were 261.74+47.58, 180.35+45.06,
43.72+12.06, and 188.38+103.84 mg/dl respectively.
The means and standard deviations of the subjects
in each sex are shown in Table 1. Women had
significantly higher total cholesterol and LDL
cholesterol  levels than men. The distribution of
serum total cholesterol, triglycerides and LDL
cholesterol in each sex are shown in Figs 1, 2 and
3 respectively. All women and 87.5% of the men
had total cholesterol greater than 200 mg/dl, 87%
of women and 67.5% of men had serum total cho-
lesterol greater than 240 mg/dl respectively. On

Table 1
Serum lipid levels of women and men (mean+SD mg/dl).

Serum lipids Women (no. = 123) Men (no. = 80)

Total cholesterol 271.76 + 42.54 246.35 + 50.98*
Triglycerides 197.32 + 113.97 174.64 + 84.83
HDL cholesterol 44.09 + 12.13 43.15 + 11.99
LDL cholesterol 190.29 + 39.27 168.59 + 49.23*

p < 0.005

Fig 3–Percentage distribution of serum LDL-C.
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Fig 1–Percentage distribution of serum cholesterol.
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Fig 2–Percentage distribution of serum triglycerides.
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the other hand, 25.2% of women and 31.2% of
men had serum triglycerides greater than 200 mg/
dl. Only 6.2% of women and 25.7% of men had
LDL cholesterol lower than the desirable level of
130 mg/dl. Eighty percent of women and 55.4%
of men had LDL cholesterol greater than 160 mg/
dl. However, a HDL cholesterol level lower than
35 mg/dl was found in only 23.6% of women and
26.3% of men. Thus, only 34% of them had cho-
lesterol/HDL cholesterol ratio > 5 which indicated
a high risk for coronary heart disease.

DISCUSSION

There are few studies about the elderly in
Thailand and most of the data in the past few decades
reflected malnutrition as a major problem for them
(Swaddiwudhipong et al, 1991; Yasamutr and
Suwannarungsri, 1985). Only one study had men-
tioned serum lipid levels in the elderly in institu-
tions (Viseshakul et al, 1982). In that study, the
mean total cholesterol was below 200 mg/dl. In-
terestingly, the authors reported HDL cholesterol
level that was higher than an average HDL cho-
lesterol in many other countries. The total choles-
terol levels in the present study were higher and
HDL cholesterol level was lower than those in
previous reports. This might be the result of changing
dietary pattern and lifestyle of Thai people in the
past 15 years.

The most recent community study that in-
cluded the elderly as a part of the population in
that survey was the National Health Survey in the
Thai Population in 1991-1992 (Chuprapawan, 1996).
From that study, prevalence of hypercholesterolemia
increases with age from below 10% in young adult,
to about 25% in the elderly. However, that study
was conducted throughout the country which dif-
fered from the present study which focused on a
small group of the elderly in the seaside area. The
difference in location may partly explain the higher
prevalence of hypercholesterolemia in our popula-
tion. The other explanation may be the semi-ur-
banization of the area which was only about 1
hour drive from Bangkok, the capital of the coun-
try. The cholesterol levels and prevalence of
dyslipidemia in the present study were close to
but slightly higher than those in the report in younger
population in Singapore, the other country in southeast
Asia which has a similar change in lifestyle in the
past decades (Teo et al, 1992).

It is clear that high cholesterol level increases

risk for coronary artery disease in most popula-
tion (Anderson et al, 1987; Neaton et al, 1992;
Stamler et al, 1993; Yano et al, 1988). However,
the ability of total cholesterol level to predict coronary
heart disease in the elderly has been repeatedly
questioned. The effect of total cholesterol levels
on coronary heart disease in the elderly has been
shown to be a U- or J-shaped relationship (Ander-
son et al, 1987; Staessen et al, 1990) or not re-
lated to risk for death (Kronmal et al, 1993; Krumholz
et al, 1994). However, recent data suggested that
elevated serum total cholesterol is a risk factor for
death from coronary heart disease and the appar-
ent adverse effects associated with low cholesterol
levels are secondary to co-morbidity and fragility
(Corti et al, 1997). In addition, data from the
Established Population for Epidemiologic Studies
in the Elderly (ESPESE) suggested that a low HDL
cholesterol level is a more specific and powerful
predictor of risk for coronary death than total
cholesterol (Corti et al, 1995). Thus, screening for
dyslipidemia in the elderly is recommended. On
the other hand, there is no strong evidence that
cholesterol lowering drugs are cost-effective in
primary prevention of coronary heart disease in
this group of people. So, the National Cholesterol
Education Program (NCEP II, 1993) has recom-
mended diet therapy and lifestyle modification as
major strategies in lowering cholesterol level in
primary prevention of coronary artery disease and
limited use of cholesterol lowering drugs to only
in high risk elderly who are otherwise in good
health.

The very high prevalence of dyslipidemia in
this group of people is alarming and more atten-
tion should be paid to the elderly in urban and
rural area of this country. Even though the benefit
of treatment of individuals with hypercholester-
olemia for primary coronary prevention is contro-
versial, health education and campaigns to lower
fat and cholesterol intake in this population are
mandatory. In addition, long term follow-up is
necessary to verify the impact of high cholesterol
levels in this elderly population.

CONCLUSION

Dyslipidemia, especially hypercholesterolemia
is highly prevalent in the elderly living in the seaside
area of Thailand. However, most of the cases had
high HDL cholesterol levels and had cholesterol/
HDL cholesterol ratio lower than 5. Even though
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long-term follow-up is required to determine the
impact of high cholesterol levels on risk of coro-
nary heart disease and death, this high prevalence
should be alarming. Community intervention is
necessary to decrease the cholesterol levels and
other risk factors in this population.
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