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Objectives: To determine the lipid levels and examine the effect of an urban lifestyle on dyslipidemia, by
comparing the lipid levels and the prevalence of dyslipidemia of rural vs urban dwellers in Thailand.
Material and Method: A cross-sectional study was conducted in both rural and urban areas of Khon Kaen
province. After a 12-hour fast, blood was drawn for assessment of total cholesterol (TC), triglyceride (TG),
high-density lipoprotein (HDL-C) and low-density lipoprotein (LDL-C) cholesterol. The classification of
dyslipidemia was based on the NCEP ATP III guidelines.
Results: The authors recruited 916 subjects (595 urban; 321 rural), ranging between 20 and 88 years of age.
In both the men and women, the mean TC and LDL-C were significantly higher in urban vs rural subjects (TC;
207 vs 169 for men and 204 vs 192 mg/dl for women and LDL-C; 120 vs 87 for men and 122 vs 110 mg/dl for
women, p < 0.001). The rural women had a significantly higher mean TG (159 vs 111 mg/dl, p < 0.001) but
lower HDL-C (51 vs 59, mg/dl, p < 0.001) than urban women. The TG and HDL-C between urban and rural
men was not significantly different. Urban men had a significantly higher prevalence of dyslipidemia (TC >
240 and LDL-C >160 mg/dl) than rural men (25.9 vs 3.7 per cent for TC and 16.7 vs 3.7 percent for LDL-C, p
< 0.001) while the prevalence of hypertriglyceridemia (> 200 mg/dl) and low HDL-C (< 40 mg/dl) was
significantly higher in rural women (18.2 vs 7.9 percent for TG and 15.0 vs 3.8 per cent of HDL-C, p < 0.001).
The results were unchanged after matching for age and sex between the urban and rural populations.
Conclusion: This present study demonstrated a significant difference in urban vs rural lipid levels and the
prevalence of dyslipidemia. Migration to urban centers and adopting an urban lifestyle is likely related to the
rising lipid level and prevalence of dyslipidemia.
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Coronary artery disease (CAD) is becoming
more prevalent in developing countries, particularly
in the urban areas. While trends indicate an improvement in the rates of CAD in many industrialized countries(1-3), in developing countries the burden is projected
to rise considerably over the next decade(4).
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In Thailand, according to SEAMIC Health
Statistics,(5) the death rate due to CAD has increased
more than three times---i.e. 19.0 per 100,000 (fifth rank)
in 1960 to 15.3 per 100,000 in 1970 to 31.4 per 100,000
(second rank) in 1980 to 56.0 per 100,000 in 1992 (first
rank) and to 71.2 per 100,000 (first rank) in 1997. Moreover, Thantrarorongroj and Nelson reported a 6-fold
increase in the CAD incidence of hospital admissions
to Bangkok Adventist Hospital over three decades(6).
In Northeast Thailand, rheumatic heart disease is the
main problem; however, the CAD trend is also rapidly
increasing.
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The prevalence of CAD risk factors has been
increasing in Thailand(7). Dyslipidemia is recognized
as a major risk factor for the development and progression of CAD. It has emerged as one of the most common risk factors of CAD, and represents a significant
public health problem as the proportion of elderly
increases worldwide. Even though previous studies
present limited information on the cardiovascular
risk factors for the different Thai population groups,
clinical trials clearly demonstrate the public health and
economic benefits of favorable cholesterol modification(8-12). As a result of this evidence, the National
Cholesterol Education Program (NCEP) has developed
guidelines for the detection, evaluation, and treatment
of high blood cholesterol in adults(13).
The most recent of the NCEP recommendations, the Adult Treatment Panel III (ATP III) guidelines, released in May 2001, represent a synthesis of
new data and evolved understanding, with revisions
tending to reflect improved understanding of dyslipidemia and its association with CAD, improved understanding of other CAD risk factors, technical advances
and advances in therapy(13).
In developing countries, as the pace of urbanization increases, the population is more dependent on diets considered unhealthy exacerbated by
low physically activity. Given this background, the
study of the difference in dyslipidemia prevalence
between urban and rural communities needs to be undertaken to better understand the ecologic reasons underlying the present global trend. This present study
was designed to determine lipid levels and to examine
the effect of urbanization on dyslipidemia, by comparing the lipid levels and prevalence of dyslipidemia in a
rural community vs an urban community in Thailand.

subjects was obtained, from which 70 subjects were
randomly selected by the village’s administrator. The
selected subjects were then sent a letter of invitation
to participate in the present study. The response rate
was 60.7 per cent. The urban subjects were recruited
via a media campaign and the sampling technique was
similar to the scheme used in rural community. All subjects were interviewed to take their medical history,
and received a brief physical examination by trained
study staff.
The rural subjects were farmers or worked at
home while the urban subjects were office workers,
factory workers, owned their own business or worked
at home. Ninety-three subjects were excluded from the
analysis because of their having a history of: 1) recent
acute illness (e.g. myocardial infarction or pneumonia);
2) dyslipidemia or chronic conditions (e.g. cancer,
chronic infection, collagen vascular disease, hepatic
or renal impairment, diabetes); 3) medication affecting
lipid metabolism (e.g. corticosteroid, statin, fibrate,
cholestyramine); 4) history of migration within 5 years
before study; and, 5) subjects who have worked outside their communities. The present study was conducted in accordance with the 1975 Helsinki Declaration (revised in 2000 in Edinburgh), approved by the
Ethics Committee of Khon Kaen University, and with
written, informed consent from all of the subjects.

Material and Method
Setting and subjects
The present study was a cross-sectional,
population-based investigation. The setting was Khon
Kaen province, located 445 km northeast of Bangkok,
with a population of 1.8 million and still largely agricultural.
The present study included 1,009 Thai men
and women, between 20 and 88 years of age, of whom
353 were recruited from two sub-districts (Nongtoom
and Koksri) representing rural areas and 656 subjects
from downtown Nai-Muang sub-district (urban) in
Muang (central) district of Khon Kaen province.
The rural subjects came from 14 hamlets in
the two sub-districts. In each hamlet, a full list of

Specimen collections
Serum samples were collected in the morning
after subjects had fasted 12 hours. Measurements
included total cholesterol (TC), triglyceride (TG), highdensity lipoprotein cholesterol (HDL-C) and low-density lipoprotein cholesterol (LDL-C) measured using
enzymatic methods on an automatic autoanalyzer
(Cobas Integra 800; Roche Diagnostics, Mannheim,
Germany). The classification of dyslipidemia was based
on the NCEP ATP III Guidelines(13). The percentage of
borderline high to high lipid levels will be presented.
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Measurements
Body weight (including light indoor clothing)
was measured using an electronic balance (to the
nearest 0.1 kg) and standing height (without shoes)
using a stadiometer (to the nearest 0.1 cm). The body
mass index (BMI; weight in kg divided by height
squared in m2) was then calculated.

Statistical analysis
Statistical analyses were performed using
SPSS version 9.0 (SPSS, Inc, Chicago). The results were
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expressed as means and standard deviations (SD).
Descriptive statistics were computed for each sex: the
prevalence of dyslipidemia was expressed as a percentage. The age-adjusted overall prevalence for each
sex was estimated using indirect standardization. The
odds ratio (OR) and 95% confidence interval (95%CI)
between urban and rural groups were presented. The
correlation between the lipid level, age, and BMI were
determined using Pearson’s correlation coefficient.
Since dyslipidemia was influenced by age, in
order to address the difference between lipid levels
and prevalence between urban and rural subjects, a
nested case-control analysis was performed, in which
two sex- and age-matched individuals, one from the
urban sample and the other from the rural sample, were
randomly selected from the data set. In the present
study, 191 (92 men and 99 women) pairs of individuals
satisfied these criteria. The difference in the ratio
between the groups was then tested using the paired
t-test. Statistical significance was set at p < 0.05.
Results
After excluding 93 subjects, data from 916
subjects (439 men and 477 women) were analyzed. The
respective mean age in men and women was 47 and 49
years. Urban subjects were significantly younger
than the rural subjects in both men and women (45 vs
51 and 45 vs 56 years old in men and women, respectively; p < 0.001). Urban men had a significantly higher
weight and BMI than rural men but comparable
between urban and rural women.
Both urban men and women had significantly
higher TC and LDL-C levels than the rural subjects and
the difference was more pronounced in men. Rural
women had significantly higher TG and lower HDL-C
than urban women while there was no significant
difference in TG and HDL-C between urban and rural
men (Table 1).
The authors classified the lipid abnormalities
(TC, TG and LDL-C) as borderline high and high according to NCEP ATP III criteria(13). In men, the prevalence of borderline high/high TC and LDL-C were significantly higher in urban men than rural men, while the
prevalence of hypertriglyceridemia and low HDL-C were
not different between urban and rural areas. In women,
the prevalence of borderline high/high TG and low
HDL-C were significantly higher among the rural subjects than their urban counterparts, while the prevalence of high TC and LDL-C levels were equivalent
between urban and rural women. However, if using
borderline high for TC and LDL-C, the prevalence of
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dyslipidemia in urban women was significantly higher
than among rural women (Table 2).
The prevalence of dyslipidemia increased
with advancing age, however for TC and LDL-C, the
prevalence of borderline high/high TC and LDL-C were
observed in the younger age group in both urban and
rural subjects, but it was more pronounced among
urban subjects while the prevalence of borderline high/
high TG was observed in only rural subjects. For the
entire population, the age-adjusted prevalence of high
TC (> 240 mg/dl), TG (> 200 mg/dl), LDL-C (> 160 mg/dl)
and low HDL-C (<40 mg/dl) in urban vs rural subjects
was 16.2 vs 6.4, 13.9 vs 15.3, 13.7 vs 5.9 and 6.4 vs 9.9
per cent, respectively.
The associations between age and lipid
levels were presented in Fig. 1. The TC, LDL-C and TG
levels increased with advancing age while HDL-C
decreased with age. The urban subjects tended to
have higher TC, LDL-C and HDL-C levels than rural
subjects when comparing by the same age groups
while the TG levels between the two communities were
equivalent, except between 20-29 years of age.
In the present study, the TC, TG and LDL-C
levels increased with increasing BMI (r = 0.21, 0.25 and
0.17, respectively, p < 0.001); while the HDL-C level
decreased with increasing BMI (r = -0.16, p < 0.001),
the association was more pronounced in men, although
modest.
After matching for sex and age, 92 and 99 pairs
of men and women, respectively, were analyzed. Urban
men were significantly heavier than rural men while
there was no significant difference between urban and
rural women (Table 3). Both urban men and women had
significantly higher TC and LDL-C levels than rural
subjects but had similar TG levels. Urban subjects
tended to have higher HDL-C level than rural subjects
but a significant difference was observed only in
women.
Discussion
Dyslipidemia is sometimes considered a “consequence” of modernization, because the prevalence
of dyslipidemia in developed countries is often higher
than in developing countries(1,8). Furthermore, within
both developed and developing countries, the prevalence of dyslipidemia is higher in urban vs rural
regions(14).
The prevalence of dyslipidemia in Thailand
varies among studies as the differences depend on the
criteria for diagnosis. Previous studies reported that
the prevalence of dyslipidemia was high in urban
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Table 1. Characteristics of study subjects
Urban

Rural

Mean difference (95%CI)

Men
Age (yr)
Body weight (kg)
Height (cm)
Body mass index (kg/m2)
Total cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-cholesterol (mg/dl)
LDL-cholesterol (mg/dl)

n = 305
45.2 + 9.9
66.0 + 10.6
166.0 + 5.5
23.9 + 3.6
206.7 + 42.5
171.7 + 109.7
52.6 + 11.1
120.0 + 38.6

n = 134
51.1 + 18.2
58.4 + 9.0
161.1 + 5.8
22.5 + 3.1
169.4 + 41.9
158.8 + 85.0
51.0 + 11.7
86.6 + 34.9

-5.9 (-8.5 to -3.2)*
7.6 (5.5 to 9.6)*
4.9 (3.7 to 6.0)*
1.4 (0.8 to 2.1)*
37.3 (28.7 to 45.9)*
12.9 (-8.0 to 33.8)
1.5 (-0.8 to 3.8)
33.4 (25.8 to 41.1)*

Women
Age (yr)
Body weight (kg)
Height (cm)
Body mass index (kg/m2)
Total cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-cholesterol (mg/dl)
LDL-cholesterol (mg/dl)

n = 290
45.2 + 9.9
56.2 + 10.2
154.8 + 6.5
23.4 + 4.6
204.2 + 40.2
111.4 + 78.1
59.0 + 13.1
122.2 + 36.5

n = 187
55.7 + 17.1
54.6 + 10.5
150.6 + 5.5
24.0 + 4.1
192.6 + 53.0
159.0 + 106.6
50.8 + 11.4
110.1 + 44.6

-10.5 (-12.9 to -8.1)*
1.6 (-0.2 to 3.6)
4.2 (3.1 to 5.4)*
-0.6 (-1.4 to 0.2)
11.6 (3.2 to 19.9)*
-47.5 (-64.2 to -30.9)*
8.2 (5.9 to 10.5)*
12.1 (4.8 to 19.5)*

* Statistical significance at p < 0.001

Table 2. Prevalence of dyslipidemia using NCEP ATP III in urban and rural subjects
Urban
Borderline high and High
Men
Total cholesterol > 200 mg/dl
Triglyceride > 150 mg/dl
LDL-cholesterol > 130 mg/dl
Women
Total cholesterol > 200 mg/dl
Triglyceride > 150 mg/dl
LDL-cholesterol > 130 mg/dl
High
Men
Total cholesterol > 240 mg/dl
Triglyceride > 200 mg/dl
LDL-cholesterol > 160 mg/dl
Women
Total cholesterol > 240 mg/dl
Triglyceride > 200 mg/dl
LDL-cholesterol > 160 mg/dl
Low HDL-cholesterol (< 40 mg/dl)
Men
Women
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Rural

Odds ratio (95%CI)

p-value

n = 305
167 (54.8)
138 (45.2)
126 (41.3)
n = 290
152 (52.4)
53 (18.3)
112 (38.6)

n = 134
27 (20.1)
55 (41.0)
12 (9.0)
n = 187
76 (40.6)
74 (39.6)
54 (28.9)

2.7 (1.9 to 3.9)
1.1 (0.9 to 1.4)
4.6 (2.6 to 8.1)

<0.001
0.465
<0.001

1.3 (1.0 to 1.6)
0.5 (0.3 to 0.6)
1.3 (1.0 to 1.7)

0.015
<0.001
0.031

72 (25.9)
88 (28.9)
51 (16.7)

5 (3.7)
32 (23.9)
5 (3.7)

9.0 (3.6 to 22.8)
1.3 (0.8 to 2.1)
5.2 (2.0 to 13.3)

<0.001
0.298
<0.001

50 (17.2)
23 (7.9)
43 (14.8)

32 (17.1)
34 (18.2)
27 (14.4)

1.0 (0.6 to 1.6)
0.4 (0.2 to 0.7)
1.0 (0.6 to 1.7)

0.53
0.001
0.990

25 (8.2)
11 (3.8)

15 (11.2)
28 (15.0)

0.7 (0.4 to 1.3)
0.3 (0.1 to 0.5)

0.368
<0.001
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Table 3. Characteristics of urban and rural subjects after matching for sex and age
Urban

Rural

Mean difference (95%CI)

p-value

Men
Body weight (kg)
Height (cm)
Body mass index (kg/m2)
Total cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-cholesterol (mg/dl)
LDL-cholesterol (mg/dl)

n = 92
63.8 + 8.8
162.6 + 5.6
24.2 + 3.2
209.5 + 44.2
161.4 + 114.8
52.9 + 10.
125.4 + 39.1

n = 92
58.7 + 9.6
161.1 + 5.7
22.6 + 3.2
168.1 + 43.8
157.3 + 85.9
51.6 + 11.3
85.0 + 36.7

5.1 (2.6 to 7.8)
1.5 (-0.4 to 3.3)
1.6 (0.7 to 2.5)
41.4 (29.1 to 53.5)
4.1 (-25.5 to 33.6)
1.3 (-1.6 to 4.1)
40.4 (28.9 to 51.7)

<0.001
0.113
0.001
<0.001
0.785
0.402
<0.001

Women
Body weight (kg)
Height (cm)
Body mass index (kg/m2)
Total cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-cholesterol (mg/dl)
LDL-cholesterol (mg/dl)

n = 99
55.5 + 10.1
151.2 + 7.4
24.4 + 5.2
210.2 + 41.6
127.5 + 87.9
57.0 + 12.6
127.2 + 38.3

n = 99
57.4 + 10.2
153.0 + 4.92
4.4 + 3.6
188.4 + 56.2
149.1 + 105.3
50.3 + 11.4
108.3 + 46.6

-1.9 (-4.8 to 0.9)
-1.8 (-3.6 to -0.1)
-0.1 (-1.3 to 1.2)
21.8 (8.1 to 35.4)
-21.6 (-50.2 to 7.0)
6.7 (3.3 to 10.1)
18.9 (6.4 to 31.3)

0.191
0.041
0.957
0.002
0.137
<0.001
0.003

Table 4. Mean serum total cholesterol of population in Thailand
Year Population
1978
1987
1993
1996
1998
1998
1999
2000
2005
2005
2005
2005

Healthy rural subjects (Chaiya, Ang Thong)(44
Heathy Research Workers (Bangkok)(45)
Healthy rural subjects (Phon, Khon Kaen)(41)
Healthy urban subjects (EGAT, Bangkok)(18)
Healthy rural subjects (Nampong, Khon Kaen)(40)
Healthy urban and rural subjects(12)
Postmenopausal urban women (Bangkok)(15)
Elderly rural subjects (Samut Songkhram and Ratchaburi)(19)
Healthy rural subjects (Chachoengsao)(46)
Healthy rural subjects (Khon Kaen)(47)
Healthy urban subjects (Bangkok) (43)
Healthy rural subjects (North, Northeast and South) (43)

n

Age (yrs)

49
49
923
4,014
355
8,789
80
203
443
325
5,305*
5,305*

24-56
24-56
30-65
35-54
30-65
>30
44-60
>60
>35
20-88
>35
>35

Mean TC (mg/dl)
190
190
163 (M:158, F:166)
217
M:186, F:195
M:187, F:198
259
262
208
183 (M:169, F:192)
M:214, F:221
M:186, F:200

TC; total cholesterol, M; Male, F; Female
* Included urban and rural subjects in the same study

areas(15-18) and among the rural elderly(19), but these
studies lacked data to compare the lipid levels and
prevalence of dyslipidemia within the same province.
Khon Kaen is the one province in Northeast
Thailand in which urbanization is proceeding rapidly,
particularly in the central district where the capital city
is located. In contrast, people in the rural areas of
the province continue to follow a traditional lifestyle.

J Med Assoc Thai Vol. 89 No. 11 2006

Therefore, Khon Kaen province constitutes an ideal
setting for studying the urban vs rural differences.
Indeed, the present study demonstrated that
the TC and LDL-C levels in urban men and women
were significantly higher than the rural population,
whereas rural women had significantly higher TG
levels and lower HDL-C levels than urban women.
Using the NCEP ATP III criteria, urban men had a sig-

1839

1840

J Med Assoc Thai Vol. 89 No. 11 2006

Fig. 1 Compare total cholesterol (A), triglyceride (B), HDL-cholesterol (C) and LDL-cholesterol levels between urban and rural subjects by age group

nificantly higher prevalence of borderline high TC
and LDL-C than rural men (OR 2.7, 95%CI: 1.9-3.9 for
TC and OR 4.6, 95%CI 2.6-8.1 for LDL-C) and the
difference of prevalence was more pronounced when
using a higher cut-off level to classify dyslipidemia
(OR 9.0, 95%CI: 3.6-22.8 for TC and OR 5.2, 95%CI 2.013.3 for LDL-C). However, the difference in prevalence
in dyslipidemia between urban and rural women was
observed when using borderline high TC and LDL-C
cut-offs (OR 1.3, 95%CI: 1.0-1.6 for TC and OR 1.3,
95%CI 1.0-1.7 for LDL-C) but not for high TC and
LDL-C cut-offs.
Furthermore, in the present study, rural women
had a significantly higher prevalence of hypertriglyceridemia and low HDL-C than urban women whereas
these findings were not observed in men. After statistical analysis, the authors demonstrated that the
patterns of lipid levels were unchanged after matching
for sex and age between urban and rural subjects compared with the entire population analysis, except for
TG level that showed no significant difference between
urban and rural women. These findings were consistent with previous studies in Tunisian, Rajasthan
(India), Costa Rican, Mexican, and Polish populations
and in Papua New Guinea(20-26) but were not consistent
with some other studies(27-29).
With growing urbanization and industrialization in Asia, there is a concomitant rise in the level of
serum TC and with it a rise in CHD. Rising lipid levels in
Asia are related to age, race, sex, economic development, urbanization, per capita food intake (mainly fat),
and increase of non-lipid risk factors such as diabetes.
Increasing wealth of a nation and resultant urbanization are very important tools to decrease poverty,
improve the quality of life, and expand longevity, but
they are also associated with rising TC level and
subsequently increasing CHD incidence(14). In all the
Asian countries, serum TC levels were also higher in
the urban compared with the rural population.
In Singapore, the only Asian country which
is 100 per cent urbanized (since 1980), showed a rise
of serum TC similar to that seen in the US and UK
from the 1950s to the 1980s followed thereafter by a
decline(14). This is reflected in the trend (rise followed
by a decline) of CHD morbidity and mortality as well.
In spite of a declining trend in serum TC level, CHD
morbidity and mortality are still high in Singapore,
comparable to Western countries(30-32).
The rest of the Asian countries show a different pattern from Singapore. In general, there is still
a rising trend in serum TC level and in CAD mortality
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in most Asian countries(14). Japan is considered an
exception in having a decreasing CAD mortality in
spite of an increasing trend in serum TC(5,33-36), perhaps
attributable to better control of other CAD risk factors
such as hypertension and smoking(33,34).
As urbanization progresses in Thailand, the
nation has become less active, and is consuming
more saturated fat and less fiber(37-40), the latter being
traditional symbols of affluence, particularly in urban
areas(39). The finding from the present study showed
that the pattern of lipid abnormalities and prevalence
of dyslipidemia were different between urban and
rural communities. This difference could be partially
explained by the different diet. Urban subjects might
consume unhealthy food containing more saturated
fat and protein, a high calorie diet, while rural subjects
eat the traditional high carbohydrate (i.e. glutinous
rice), low protein and fat diet (18,40-42). From the results
of the present study, region-specific approaches
to reduce the cardiovascular risk and subsequent
treatment protocols are essential to obtain maximum
benefit.
The literature indicated that TC levels in
healthy Thai subjects range from 163 mg/dl in the rural
population(41) to 221 mg/dl in the urban population(43).
Among the rural population, the TC levels depended
on the age group and settings of studies(12,19,40,41,43,44,46,47);
however, the rural subjects, who lived in the central
urban region, tended to have a higher level of TC than
the northeast region of Thailand (Table 4).
The present findings must be interpreted
within the context of a number of potential strengths
and weaknesses. The data were obtained from a large
and well defined rural vs urban area, which allowed the
rural and urban difference to be reliably delineated.
The present study subjects were Thai, among whom
cultural backgrounds and environmental living conditions are different from other populations. Thus, care
should be taken when extrapolating these results to
other populations. Moreover, the measurement error
of lipid levels could result in misclassification of
dyslipidemia. Such limitations are common in this type
of study.
In conclusion, the present study demonstrated the urban-rural difference in lipid levels and
prevalence of dyslipidemia. The effect of urbanization
may be related to a rising lipid level and prevalence
of dyslipidemia. Measures and screening should be
implemented to encourage a healthy diet and lifestyle
in order to reverse the rising lipid problem and prevent
CAD in the Thai population.

1841

Acknowledgements
The authors wish to thank the technicians at
Srinagarind Hospital for laboratory measurements and
Mr. Bryan Roderick Hamman for his assistance with
the English-language presentation of the manuscript.
References
1. World Health Organization. The world health
report 2000. Health systems: improving performance. Geneva: World Health Organization, 2001.
2. Stamler J. The marked decline in coronary heart
disease mortality rates in the United States, 19681981; summary of findings and possible explanations. Cardiology 1985; 72: 11-22.
3. Tunstall-Pedoe H, Kuulasmaa K, Mahonen M,
Tolonen H, Ruokokoski E, Amouyel P. Contribution of trends in survival and coronary-event rates
to changes in coronary heart disease mortality: 10year results from 37 WHO MONICA project populations. Monitoring trends and determinants in
cardiovascular disease. Lancet 1999; 353: 1547-57.
4. World Health Organization. The world health report 2002. Reducing risks, promoting healthy life.
Geneva: World Health Organization; 2002.
5. SEAMIC Health Statistics 1979-2001. Southeast
Asia Medical Information Center. Tokyo: International Medical Foundation of Japan; 1979-2001.
6. Tantrarongroj K, Nelson ER. Incidence of first
acute myocardial infarction in the Bangkok
Adventist Hospital (1958-1985). J Med Assoc Thai
1990; 73: 29-34.
7. Sritara P, Cheepudomwit S, Chapman N, Woodward
M, Kositchaiwat C, Tunlayadechanont S, et al.
Twelve-year changes in vascular risk factors and
their associations with mortality in a cohort of
3499 Thais: the Electricity Generating Authority of
Thailand Study. Int J Epidemiol 2003; 32: 461-8.
8. Watkins LO. Epidemiology and burden of cardiovascular disease. Clin Cardiol 2004; 27(6 Suppl 3):
III2-III6.
9. LaRosa JC, Gotto AM Jr. Past, present, and future
standards for management of dyslipidemia. Am J
Med 2004; 116 (Suppl 6A): 3S-8S.
10. Ballantyne CM, Hoogeveen RC. Role of lipid
and lipoprotein profiles in risk assessment and
therapy. Am Heart J 2003; 146: 227-33.
11. Friday KE. Aggressive lipid management for
cardiovascular prevention: evidence from clinical
trials. Exp Biol Med (Maywood ) 2003; 228: 769-78.
12. Tatsanavivat P, Klungboonkrong V, Chirawatkul
A, Bhuripanyo K, Manmontri A, Chitanondh H,

1842

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

et al. Prevalence of coronary heart disease and
major cardiovascular risk factors in Thailand. Int J
Epidemiol 1998; 27: 405-9.
Executive Summary of The Third Report of The
National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, And Treatment of High Blood Cholesterol In Adults (Adult
Treatment Panel III). JAMA 2001; 285: 2486-97.
Khoo KL, Tan H, Liew YM, Deslypere JP, Janus E.
Lipids and coronary heart disease in Asia. Atherosclerosis 2003; 169: 1-10.
Taechakraichana N, Pasatrat S, Ninlagarn T,
Panyakhamlerd K, Chaikittisilpa S, Limpaphayom
K. Dyslipidemia among healthy postmenopausal
Thai women. J Med Assoc Thai 1999; 82: 895-9.
Chotivittayatarakorn P, Chewataworn A, Sathapoldeja R, Sirimonkol P. Hyperlipidemia in children at
risk for coronary heart disease. J Med Assoc Thai
2003; 86(Suppl 2): S195-200.
Suthutvoravut U, Charoenkiatkul S, Chitchumroonchokchai C, Kosulwat V, Mahachoklertwattana P,
Rojroongwasinkul N. Elevated serum cholesterol
levels in Bangkok children and adolescents. J Med
Assoc Thai 1999; 82(Suppl 1): S117-21.
Tanphaichitr V, Pakpeankitvatana R, Leelahagul P,
Achariyanont P, Viruenchavee N. Dyslipidemia in
urban Thais. Biomed Environ Sci 1996; 9: 199-203.
Yamwong P, Assantachai P, Amornrat A. Prevalence of dyslipidemia in the elderly in rural areas of
Thailand. Southeast Asian J Trop Med Public
Health 2000; 31: 158-62.
Gharbi M, Belhani A, Aouidet A, Ben Rayana C,
Achour A, Nasraoui A, et al. Level of cardiovascular risk factors in the urban and rural populations
of Cap-Bon: Tunisia. Rev Epidemiol Sante Publique
1996; 44: 125-32.
Gupta R, Prakash H, Kaul V. Cholesterol lipoproteins, triglycerides, rural-urban differences and
prevalence of dyslipidaemia among males in
Rajasthan. J Assoc Physicians India 1997; 45:
275-9.
Hodge AM, Dowse GK, Erasmus RT, Spark RA,
Nathaniel K, Zimmet PZ, et al. Serum lipids and
modernization in coastal and highland Papua New
Guinea. Am J Epidemiol 1996; 144: 1129-42.
Reddy KK, Ramachandraiah T, Reddanna P,
Thyagaraju K. Serum lipid peroxides and lipids in
urban and rural Indian men. Arch Environ Health
1994; 49: 123-7.
Aguilar-Salinas CA, Lerman-Garber I, Perez J, Villa
AR, Martinez CL, Turrubiatez LC, et al. Lipids,

J Med Assoc Thai Vol. 89 No. 11 2006

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

apoprotein B, and associated coronary risk factors in urban and rural older Mexican populations.
Metabolism 2001; 50: 311-8.
Campos H, Bailey SM, Gussak LS, Siles X, Ordovas
JM, Schaefer EJ. Relations of body habitus, fitness level, and cardiovascular risk factors including lipoproteins and apolipoproteins in a rural
and urban Costa Rican population. Arterioscler
Thromb 1991; 11: 1077-88.
Campos H, Mata L, Siles X, Vives M, Ordovas JM,
Schaefer EJ. Prevalence of cardiovascular risk
factors in rural and urban Costa Rica. Circulation
1992; 85: 648-58.
Bjorksten F, Aromaa A, Eriksson AW, Maatela J,
Kirjarinta M, Fellman J, et al. Serum cholesterol
and triglyceride concentrations of Finns and
Finnish Lapps. II. Interpopulation comparisons
and occurrence of hyperlipidemia. Acta Med
Scand 1975; 198: 23-33.
Gabriel R, Saiz C, Susi R, Alonso M, Vega S, Lopez
I, et al. Epidemiology of lipid profile of the Spanish
elderly population: the EPICARDIAN study. Med
Clin (Barc ) 2004; 122: 605-9.
Malhotra P, Kumari S, Singh S, Varma S. Isolated
lipid abnormalities in rural and urban normotensive and hypertensive north-west Indians. J
Assoc Physicians India 2003; 51: 459-63.
Chew WL, Mah PK, Tan YT, Cheong CK. A comparison of the levels of total serum cholesterol
(1974-1984) and its relations to ischaemic heart
disease in Singapore and the United States of
America. Singapore Med J 1988; 29: 6-10.
Hughes K, Yeo PP, Lun KC, Sothy SP, Thai AC,
Wang KW, et al. Ischaemic heart disease and its
risk factors in Singapore in comparison with
other countries. Ann Acad Med Singapore 1989;
18: 245-9.
Yong QW, Tavintharan S, Chew LS. Geographical
variation of cardiovascular incidence and risk
factors: a comparison of the data of an Asian
(Singapore) and a European (PROCAM) study.
In: Proceedings of XI international symposium on
atherosclerosis. Singapore: Elsevier; 1998: 641-6.
Szatrowski TP, Peterson AV Jr, Shimizu Y, Prentice
RL, Mason MW, Fukunaga Y, et al. Serum cholesterol, other risk factors, and cardiovascular
disease in a Japanese cohort. J Chronic Dis 1984;
37: 569-84.
Okayama A, Ueshima H, Marmot MG, Nakamura
M, Kita Y, Yamakawa M. Changes in total serum
cholesterol and other risk factors for cardiovascu-

J Med Assoc Thai Vol. 89 No. 11 2006

35.

36.

37.

38.

39.
40.

41.

42.

43.

44.

45.

46.

lar disease in Japan 1980-1989. Int J Epidemiol
1993; 22: 1038-47.
Yamada M, Wong FL, Kodama K, Sasaki H,
Shimaoka K, Yamakido M. Longitudinal trends
in total serum cholesterol levels in a Japanese
cohort, 1958-1986. J Clin Epidemiol 1997; 50:
425-34.
Wakugami K, Iseki K, Kimura Y, Okumura K, Ikemiya
Y, Muratani H, et al. Relationship between serum
cholesterol and the risk of acute myocardial
infarction in a screened cohort in Okinawa, Japan.
Jpn Circ J 1998; 62: 7-14.
Sanguanrungsirikul S, Somboonwong J, Nakhnahup C, Pruksananonda C. Energy expenditure
and physical activity of obese and non-obese
Thai children. J Med Assoc Thai 2001; 84(Suppl 1):
S314-20.
Henry CJ, Webster-Gandy J, Varakamin C. A comparison of physical activity levels in two contrasting elderly populations in Thailand. Am J Hum
Biol 2001; 13: 310-5.
Kosulwat V. The nutrition and health transition in
Thailand. Public Health Nutr 2002; 5: 183-9.
Chaisiri K, Pongpaew P, Tungtrongchitr R,
Phonrat B, Kulleap S, Sutthiwong P, et al. Nutritional status and serum lipids of a rural population
in Northeast Thailand - an example of health transition. Int J Vitam Nutr Res 1998; 68: 196-202.
Bhuripanyo K, Tatsanavivat P, Matrakool B,
Muktabhant B, Bhuripanyo P, Harnthaveesompol
S. A prevalence survey of lipids abnormalities of
rural area in Amphoe Phon, Khon Kaen. J Med
Assoc Thai 1993; 76: 101-8.
Ahmed SM, Clasen ME, Donnelly JE. Management of dyslipidemia in adults. Am Fam Physician
1998; 57: 2192-8.
Patel A, Woodward M, Stolk R, Suriyawongpaisal
P, Neal B. Serum lipid levels and the prevalence of
dyslipidaemia among rural and urban Thai adults are the NCEP III guidelines appropriate? J Med
Assoc Thai 2005; 88: 1242-50.
Kachacheewa U, Inthrakoses A, Sindhavananda
K. Epidemiological studies of cardiovascular
disease in a community-Chaiya, Ang Thong,
Thailand. Bull Dep Med Serv 1978; 3: 37-81.
Nitiyanant W, Ploybutr S, Harntong S, Wasuwat
S, Tandhanand S. Lipid and lipoprotein contents
in normal Thai subjects. J Med Assoc Thai 1987;
70: 20-3.
Nillakupt K, Nathalang O, Arnutti P, Aimpun P,
Rangsin R, Panichkul S, et al. Dyslipidemia in Thai

1843

rural adults. J Med Assoc Thai 2005; 88: 824-8.
47. Pongchaiyakul C, Pongchaiyakul C, Pratipanawatr
T. Prevalence of dyslipidemia in rural Thai adults:
an epidemiologic study in Khon Kaen province. J
Med Assoc Thai 2005; 88: 1092-7.

48. Patel A, Woodward M, Stolk R, Suriyawongpaisal
P, Neal B. Serum lipid levels and the prevalence of
dyslipidaemia among rural and urban Thai adults are the NCEP III guidelines appropriate? J Med
Assoc Thai 2005; 88: 1242-50.

ความแตกต่างของระดับไขมันในเลือดและความชุกของภาวะไขมันในเลือดผิดปกติระหว่างประชากร
ทีอ่ าศัยอยูใ่ นเขตชนบทกับเขตเมือง จังหวัดขอนแก่น
ฉัตรเลิศ พงษ์ไชยกุล, ประณิธิ หงสประภาส, วีระเดช พิศประเสริฐ, ชูวงศ์ พงษ์ไชยกุล
วัตถุประสงค์: เพื่อศึกษาและเปรียบเทียบระดับของไขมันในเลือดและความชุกภาวะไขมันในเลือดผิดปกติระหว่าง
ผู้ที่อาศัยอยู่ในเมืองกับชนบทของประเทศไทย
วัสดุและวิธกี าร: เป็นการศึกษาแบบตัดขวางในเขตเมืองและชนบท จังหวัดขอนแก่น ภายหลังการอดอาหารเป็นเวลา
12 ชั่วโมง ได้ทำการเจาะเลือดเพื่อวัดระดับคอเลสเตอรอล ไตรกลีเซอไรด์ เอชดีแอลและแอลดีแอลคอเลสเตอรอล
โดยใช้เกณฑ์การวินิจฉัยตาม NCEP ATP III
ผลการศึกษา: มีผเู้ ข้าร่วมศึกษาทัง้ สิน้ 916 ราย (595 และ 321 รายจากในเมืองและชนบท) อายุระหว่าง 20-88 ปี
พบว่าค่าเฉลี่ยของระดับคอเลสเตอรอลและแอลดีแอลคอเลสเตอรอลในผู้ที่อาศัยอยู่ในเมืองมีระดับสูงกว่าผู้ที่อาศัยอยู่
ในเขตชนบททั้งเพศชายและหญิงอย่างมีนัยสำคัญทางสถิติ โดยเพศชายระดับคอเลสเตอรอลเท่ากับ 207 และ 169
มก./ดล. เพศหญิงมีระดับเท่ากับ 204 และ 192 มก./ดล. ในผูท้ อ่ี าศัยอยูใ่ นเมืองและชนบทตามลำดับ สำหรับแอลดีแอล
คอเลสเตอรอล เพศชายมีระดับเท่ากับ 120 และ 87 มก./ดล. ในผูท้ อ่ี าศัยอยูใ่ นเมืองและชนบทตามลำดับ และเพศหญิง
มีระดับเท่ากับ 122 และ 110 มก./ดล. ในผูท้ อ่ี าศัยอยูใ่ นเมืองและชนบทตามลำดับ เพศหญิงทีอ่ าศัยอยูใ่ นเขตชนบท
มีระดับไตรกลีเซอไรด์สงู กว่า (159 และ111 มก./ดล.) และมีระดับเอชดีแอลคอเลสเตอรอลต่ำกว่าผูท้ อ่ี าศัยอยูใ่ นเมือง
(51 และ 59 มก./ดล.) ในขณะที่ไม่พบความแตกต่างของระดับไตรกลีเซอไรด์และเอชดีแอลคอเลสเตอรอลระหว่าง
เพศชายที่อาศัยอยู่ในเมืองและชนบท การศึกษานี้พบว่าผู้ชายที่อาศัยอยู่ในเมืองมีความชุกของคอเลสเตอรอล > 240
มก./ดล. คิดเป็นร้อยละ 25.9 เทียบกับ 3.7 ในผู้ที่อาศัยในชนบทและแอลดีแอลคอเลสเตอรอล > 160 มก./ดล.
คิดเป็นร้อยละ 16.7 เทียบกับ 3.7 ในผูท้ อ่ี าศัยในชนบท พบความชุกของภาวะไตรกลีเซอไรด์สงู (> 200 มก./ดล.) และ
เอชดีแอลคอเลสเตอรอลต่ำ (< 40 มก./ดล.) มากกว่าในผู้หญิงที่อาศัยในชนบท โดยพบร้อยละ 18.2 เทียบกับ 7.9
สำหรับภาวะไตรกลีเซอไรด์สงู และร้อยละ 15.0 เทียบกับ 3.8 สำหรับเอชดีแอลคอเลสเตอรอล และเมือ่ ทำการวิเคราะห์
โดยควบคุมอายุและเพศระหว่างสองกลุ่มพบว่าไม่มีความแตกต่างกัน
สรุป: การศึกษานีไ้ ด้นำเสนอความแตกต่างของระดับไขมันในเลือดและความชุกของภาวะไขมันในเลือดผิดปกติระหว่าง
ผู้ที่อาศัยอยู่ในชนบทกับในเมือง พบว่าผู้ที่อาศัยอยู่ในที่มีความเจริญมากอาจส่งผลให้มีระดับไขมันในเลือดสูงขึ้นและ
ทำให้ความชุกของภาวะไขมันในเลือดผิดปกติเพิ่มขึ้น
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