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The present study aimed to determine the prevalence of dyslipidemia in adults in a rural area of
Thailand. Random sampling was conducted in 443 volunteers, 187 males and 256 females, aged > 35 years
in Chachoengsao Province. After a 12-hour fast, the blood was drawn for the analysis of total cholesterol,
triglycerides, high-density lipoprotein (HDL) and low-density lipoprotein (LDL) cholesterol. Mean serum
lipids of cholesterol, LDL cholesterol, HDL cholesterol and triglycerides were 207.79 + 46.98, 117.26 +
36.59, 50.53 + 2.14 and 201.21 + 131.07 mg/dL, respectively. Nineteen percent of them had cholesterol >
240 mg/dL and 10% had LDL cholesterol > 160 mg/dL. Seven percent had HDL cholesterol < 35 mg/dL.
However, LDL/HDL cholesterol ratios > 5, were found in only 0.9%. In conclusion, the prevalence of
dyslipidemia was high in rural Thai adults. Further surveillance in this population is essential in verifying
the impact of dyslipidemia as a risk of cardiovascular disease in rural Thai adults.
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Coronary heart disease (CHD) is expected to
become one of the major health problems in develop-
ing countries such as Thailand, where prevalence
data are scarce(1,2). The risk factors of CHD include
cigarette smoking, high blood pressure, physical
inactivity, dyslipidemia and obesity. Previous studies
have reported the high association between high
serum cholesterol level and CHD in Caucasians and
Asian populations(3-8). In Thailand, the National
Statistical Office reported that death from cardiac
causes increased from 16.1/100,000 population in 1977
to 34.1/100,000 in 1982 and 546.9/100,000 in 1995(9).
Thus, identification of the prevalence of risk factors
of CHD in adults and elderly populations is necessary
in planning health care services. Few studies exist on
the prevalence of dyslipidemia in the Thai population,
especially in rural areas(10). A previous study in an
elderly Thai population, aged 60-87 years showed a

high prevalence of dyslipidemia and that 34% of the
hypercholesterolemia groups had LDL/HDL choles-
terol ratios > 5, which indicated a high risk for CHD(11).
In contrast, the mean total cholesterol level in young
adults in the Northeast of Thailand was lower com-
pared to people in the Bangkok urban area.

Baan Na-yao, Chachoengsao Province, is a
remote rural area, 200 kilometers from Bangkok. Most
of its 12,000 population had migrated from rural
Northeastern Thailand. Most of them are farmers who
are confined to their homes and rarely travel outside
their province and their dietary pattern and life style
have changed little in the past 15 years. The objective
of the present study was to determine the prevalence
of dyslipidemia in adults who live in a remote rural
area of Thailand.

Material and Method
The subjects, aged from > 35 years, were

randomly recruited from Moo 15 Baan Na-yao,
Chachoengsao Province, Thailand. After a 12-hour
fast, 443 blood samples were drawn. The subjects were
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187 males and 256 females, with ages ranging from 35
to 98 with a mean age of 51.7 years. Informed consent
was obtained from all subjects. The blood samples
were stored in a cool container and directly sent to
the Department of Pathology, Phramongkutklao
Hospital for the analysis of total cholesterol, trigly-
cerides, high-density lipoprotein (HDL) cholesterol
and low-density lipoprotein (LDL) cholesterol. Total
cholesterol, triglycerides and HDL cholesterol were
analyzed by the reference instrument (Roche Cobas
Intrega 800, Switzerland) within 10 hours after blood
collection. The LDL cholesterol was calculated using
Friedwald’s formula if triglyceride levels did not
exceed 350 mg/dL.

Statistical analysis
Statistical analysis was performed by Statis-

tical Package for Social Science (SPSS) for Windows
release 7.5.1 (Social Science Data Service, University
of California, Davis). Means and standard deviations
of various numerical parameters were calculated.
Un-paired Student’s t-test was used to compare the
mean serum lipid levels among groups. Scatter dia-
gram, linear regression and correlation between age,
gender and serum lipids were applied. P-value < 0.05
was considered to be statistically significant.

Results
There were 443 subjects recruited in the

present study. Fifty-eight percent of them were
farmers, while 11% were employees, 10% merchants,
8% housekeepers, 4% officers and others, 9%. The
body mass index (BMI) of the women and men was
24.71 + 3.96 and 23.14 + 3.34 kg/m2, respectively.

The means and standard deviations of serum
total cholesterol, LDL cholesterol, HDL cholesterol
and triglycerides were 207.79 + 46.98, 117.26 + 36.59,
50.53 + 2.14 and 201.21 + 131.07 mg/dL, respectively.
The means and standard deviations of serum lipid
levels of the subjects in each gender are shown in
Table 1. The women had significantly higher LDL

cholesterol and HDL cholesterol levels than the men.
The distribution of serum total cholesterol, LDL
cholesterol and triglycerides in each gender are shown
in Fig. 1, 2 and 3, respectively.

It was found that 57.03% of the women and
46.51% of the men had a total cholesterol level greater
than 200 mg/dL, while 20.31% of the women and 17.1%
of the men had a total cholesterol level greater than
240 mg/dL. On the other hand, 33.2% of the women
and 43.32% of the men had serum triglyceride levels
greater than 200 mg/dL. For LDL cholesterol, 63.75%
of the women and 73.3% of the men had the desirable
level lower than 130 mg/dL. Furthermore, 11.95% of
the women and 7.95% of the men had a LDL choles-

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

Serum lipids (mg/dL) Women (n = 256) Men (n = 187) Total (n = 443)

Total cholesterol 211.51+49.17 202.69+43.41 207.79+46.98
LDL cholesterol 121.11+37.79 111.42+34.79* 117.26+36.59
HDL cholesterol   51.92+12.01   49.18+14.32*   50.53+2.14
Triglycerides 193.10+134.15 212.32+126.24 201.21+131.07

* p < 0.05

Fig. 1 Percentage distribution of serum cholesterol

Fig. 2 Percentage distribution of LDL cholesterol
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terol level greater than 160 mg/dL. However, a HDL
cholesterol level lower than 35 mg/dL was found in
only 2.34% of the women and 9.1% of the men. Thus,
only 0.9% of them had LDL/HDL cholesterol ratios

> 5, which indicated a high risk for coronary heart
disease.

The cholesterol level increased with age in
both genders and this trend was demonstrated clearly
in the women as shown in Fig. 4. In addition, the LDL
cholesterol level increased significantly with age in
both genders (Fig. 5). On the other hand, the HDL
cholesterol level increased with age in the women but
gradually decreased in the men (Fig. 6). Regarding
triglycerides, the level increased with age in both
genders but the trend was demonstrated clearly in
the women as shown in Fig. 7.

Discussion
Few studies exist on dyslipidemia in adults

who live in rural areas of Thailand and most of the
data in the past few decades reflect malnutrition as a

Fig. 3 Percentage distribution of serum triglycerides

Fig. 4 Scatter plot of cholesterol, age and gender
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Fig. 5 Scatter plot of LDL cholesterol, age and gender

Fig. 6 Scatter plot of HDL cholesterol, age and gender
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Fig. 7 Scatter plot of triglyceride, age and gender
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major problem(10,11). A previous study in the North-
eastern part of Thailand showed that the mean
cholesterol and LDL cholesterol levels were very low
compared to Bangkok and other affluent urban areas,
which were due to low fat intake(10). Presently, the
dietary pattern and lifestyle of Thai people have
changed. Thus, high dietary fat intake influences
the high serum lipid levels(12,13).

Regarding the data of the National Health
Survey in the Thai population, the prevalence of
hypercholesterolemia increased with age from below
10% in young adults, to about 25% in the elderly(14).
In the present study, the cholesterol levels and preva-
lence of dyslipidemia were slightly higher than those
in the report on young adults in Singapore and other
countries in Southeast Asia, which have a similar
change in life-style from the past decades(15). Recent
data suggested that elevated serum total cholesterol
is a risk factor for death from CHD and the apparent
adverse effects associated with low cholesterol levels
are secondary to co-morbidity and fragility(16,17).
Additionally, a low HDL cholesterol level is a more
specific and powerful predictor of risk for coronary
death than total cholesterol(18). However, age, sex,  ciga-
rette smoking, high blood pressure and depression
are also risk factors for CHD(3-8). The present results
showed the high prevalence of dyslipidemia in the
present study group, especially in the women. In
addition, the serum cholesterol level increased by age
in both genders as a clear trend(12).

This finding is alarming and it is recommended
that more attention should be paid to adults in the
rural areas of this country. Even though the benefit of
treatment of individuals with hypercholesterolemia
for primary coronary prevention is controversial,
health education and campaigns to lower fat and
cholesterol intake in this population are essential.
Furthermore, long-term follow-up is necessary to verify
the impact of high cholesterol levels in this group.
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การศึกษาภาวะ dyslipidemia ในคนไทยท่ีอยู่ในชนบท

กมลทิพย์  นิลคุปต์, อ้อยทิพย์  ณ  ถลาง, ภัสรา  อาณัติ, พจน์  เอมพันธุ์, ราม  รังสินธุ์, สุธี พานิชกุล,

วิโรจน์  อารีย์กุล

การวิจัยนี้มีวัตถุประสงค์เพื่อหาความชุกของภาวะ dyslipidemia ในประชากรที่อาศัยในพื้นที่ห่างไกล

ความเจริญของประเทศไทย การศึกษาทำโดยการสุ่มตัวอย่างตามความสมัครใจจากชาวบ้านที่มีอายุ > 35 ปี

ในชุมชนทีอ่าศัยในจังหวดัฉะเชงิเทรา จากนัน้ทำการเจาะเลอืดหลังจากมกีารอดอาหารเปน็เวลา 12 ช่ัวโมง เพ่ือนำมา

วิเคราะหห์าปริมาณ Total cholesterol, triglyceride, high-density lipoprotein (HDL) cholesterol และ low-density

lipoprotein (LDL) cholesterol ในซีรัม พบว่าค่าเฉล่ียของระดบั total cholesterol, LDL cholesterol, HDL cholesterol

และ triglyceride มีค่าเป็น 207.79 + 46.98, 117.26 + 36.59, 50.53 + 2.14 และ 201.21 + 131.07 mg/dL ตามลำดับ

นอกจากนียั้งพบว่า 19% ของตัวอย่างท่ีวิเคราะหมี์ cholesterol > 240 mg/dL และ 10% มี LDL cholesterol > 160

mg/dL และ 7% ของประชากรมี HDL cholesterol < 35 mg/dL อย่างไรก็ตาม พบว่าอัตราส่วนระหว่าง LDL

cholesterol และ HDL cholesterol > 5 ซึ่งเป็นค่าที่บ่งชี้ถึงอัตราเสี่ยงในการเกิดโรคหลอดเลือดหัวใจ มีอยู่เพียง

0.9% โดยสรุป พบว่ามีความชุกของภาวะ dyslipidemia สูงในประชากรไทยที่อาศัยในพื้นที่ห่างไกลความเจริญ

อย่างไรก็ตาม ควรมีการศึกษาเพิ่มเติมในประชากรกลุ่มนี้เพื่อให้แน่ใจว่าภาวะ dyslipidemia มีผลต่อความเสี่ยง

ในการเกิดโรคหลอดเลือดหัวใจผิดปกติ
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