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Yi people are the most primitive society in China. Little information on the metabolic syndrome (MS) is avail-
able in Yi people. We explored whether differing lifestyle affected the prevalence of MS among farmers and mi-
grants of Yi ethnicity and Han population in one of the Southwestern parts of China. The prevalence of MS 
among the three populations was described under the same International Diabetes Federation (IDF) criteria. The 
study populations comprised of 1,535 Yi farmers, 1,306 Yi migrants and 2,130 Han people. The effects of physi-
cal activity, obesity and other risk factor on MS were evaluated. Results showed that the age- and sex-adjusted 
prevalence of MS was 9.9 times higher in Yi migrants (23.8%) and 6.3 times higher in Han people (15.2%) than 
in Yi farmers (2.4%). In addition, the prevalence of MS increased significantly with age in both sexes, except for 
a slight increase in Yi farmers. The prevalence of overweight and obesity was much lower in Yi farmers (9.3% 
in men and 16.5% in women) than that in Yi migrants (46.2% in men and 34.8% in women) and Han people 
(40.6% in men and 31.9% in women). Levels of physical activity were much greater in Yi farmers than in Yi 
migrants and Han people. These results indicated that lifestyle had strongly influenced the development of MS in 
Han and Yi Chinese and our study provided one more piece of evidence imputing that high prevalence of MS 
might be related to a change in lifestyle associated with urbanization. 
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INTRODUCTION 
The metabolic syndrome (MS) stands for a cluster of risk 
factors that predispose individuals to cardiovascular dis-
ease (CVD) and type 2 diabetes.1-5 These factors include 
abdominal obesity, high triglycerides, low HDL choles-
terol levels, high blood pressure and high fasting plasma 
glucose. Epidemiological studies have showed that the 
prevalence of the MS is on the rise and ethnic predisposi-
tion is suggested in Asians.6,7 The prevalence of MS is 
23% in American8 and 15% in European populations9. As 
for Asians, the prevalence varies from 7% in Korea10 to 
13.7% in China 11 and 32% in India,12 which might par-
tially be due to the use of different definitions for MS and 
the ethnicity of the population.13 

Over the past two decades, China has experienced 
rapid socioeconomic growth, resulting in lifestyle changes 
that have promoted the development of the MS and other 
chronic diseases within the population.11,14 From 1992 to 
2002, the prevalence of overweight and obesity and obe-
sity-related chronic diseases have increased considerably 
in China.14 Cardiovascular disease is therefore becoming 
more prevalent and has been a leading cause of death. 

The MS and overweight are becoming increasingly 
common in China.11,14 Most studies have shown that dra-

matic changes in lifestyle appear to play a primary role in 
the presence of the MS. Some lifestyle behaviors, includ-
ing sedentary activities, smoking, alcohol intake and un-
healthy dietary habits, particularly high carbohydrate and 
fat intake, are associated with the MS in adults.15-17 

We conducted a population-based study of the MS and 
associated factors among the farmers and migrants of Yi 
ethnicity and in Han people from August 2007 to August 
2008. Previous studies had demonstrated a low preva-
lence of hypertension among Yi farmers in the South-
western part of China.18-21 However, all of these studies 
focused on estimating the population distribution of major 
risk factors for CVDs and have not estimated the cluster-
ing of such risk factors in the form of the MS. 
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Yi people belong to the larger ethnic minority popula-
tion in China, principally living in the remote mountain-
ous areas in some Southwestern parts of China. Yi farm-
ers are isolated from the outside world and have pre-
served less acculturated lifestyle. Most of their villages 
are situated on high mountains or in deep valleys, with 
only extremely steep and narrow paths leading to each 
village so it takes several hours to walk from one village 
to another. Their main occupation is subsistence agricul-
ture. Because they farm and grow most of their own food 
stuff with primitive tools, they engage in extremely heavy 
agricultural labor. Their principal components of the diet 
are potatoes, corn, buckwheat, oats and rice while con-
sumption of meat is limited to occasions such as wedding, 
funeral or semi-annual celebrations. The ethnic back-
ground of the Yi migrants is the same as that of the Yi 
farmers. In contrast to Yi farmers, Yi migrants and Han 
residents live in the same communities and consume 
similar diets composing of rice, meat and fresh vegetables 
and have experienced a transition from a traditional to a 
more typical urbanized lifestyle with higher fat intake and 
lighter physical activity. 

The main aims of this study are to compare the preva-
lence of the MS and associated factors among the same 
ethnic groups in different environments as well as popula-
tions of different ethnic background living under the same 
environment.  
 
MATERIALS AND METHODS 
Subjects  
The study comprised of 1,535 Yi farmers living in Butuo, 
Zhaojue, Jinyang, Puge, and Xide counties; 1,306 Yi mi-
grants and 2,130 Han people living in the county seats of 
these counties and in Xichang city. Yi farmers were se-
lected by random cluster sampling from the high moun-
tain townships, from August to November 2007, and 
again at the same time in 2008. The selected townships 
were composed of 14 villages; and a village consisted of 
less than thirty households. The study population includ-
ing Yi migrants and Han residents was stratified by their 
living areas, and then 15 communities were randomly 
selected. All adults (over 20 years of age) in all selected 
communities or villages were surveyed. Subjects were 
considered Yi migrants if their parents were both of Yi 
ethnicity, and reported that they moved to towns from 
remote mountain villages and stayed in the current towns 
for over five years. The study was approved by the local 
ethics committee and informed consent was obtained 
from the study subjects. 
 
Measurements  
In the morning after overnight fasting, each subjects re-
ceived an interview, physical and blood pressure meas-
urements and venous blood sampling. The selected indi-
viduals were interviewed and questionnaires were filled 
out by local trained interviewers who were fluent in the 
Yi or Han dialogues. The questionnaires were used to 
collect information on demographic, socioeconomic and 
lifestyle factors, including age, sex, race, education, oc-
cupation, smoking, alcohol intake, family income and 
family history. The interview included questions related 
to the diagnosis and treatment of hypertension and diabe-

tes. All subjects gave their written informed consent to 
participate in the survey. 

Blood pressure was measured to the nearest 2 mmHg 
on the right arm using a standard mercury sphygmoma-
nometer. The second measurement was taken after a 10-
min resting period in a sitting position, and the mean of 
three consecutive readings was used for analyses. 

Obesity was assessed by body mass index (BMI: 
weight in kilograms divided by the square of height in 
meters) with weight measured on a battery-operated elec-
tronic scale and height by a portable stadiometer to the 
nearest 0.1cm and 0.1kg respectively, with the subjects 
wearing light clothing and no shoes. 

Fasting venous blood samples were selected from each 
subjects at the time of interview and processed at the ex-
amination center, then shipped to the central clinical labo-
ratory in Beijing where all the samples were kept at -40℃ 
before being analyzed. The fasting plasma glucose levels 
were measured by glucose oxidase method. The HDL-
cholesterol and triglyceride levels were determined by 
enzymatic methods. All biochemical analyses were done 
using a Hitachi 7600 automatic analyzer (Boehringer 
Mannheim, Mannheim, Germany). 

The variables and response categories used in this 
study were: smoking was defined as never smoker, or 
ever smoker if the subject was a current smoker or a for-
mer smoker. Excessive alcohol intake was defined as the 
ingestion of more than 30.0g of alcohol a day according 
to the cut off points proposed by Dawson and revised by 
Dufour.22 Assessment of usual physical activities was 
based on occupational activity and defined as three cate-
gories: light, moderate, and heavy. Family history was 
defined as whether or not any of subject’s biological par-
ents or siblings had diabetes, hypertension, or Cardiovas-
cular diseases 
 
Definition of the metabolic syndrome 
According to the IDF (2005) definition of the MS,23  indi-
viduals satisfying the essential component central obesity 
plus two or more of the following components, were di-
agnosed as having the MS: 
(1) High blood pressure (systolic blood pressure ≥130 

mmHg and/or diastolic blood pressure ≥ 85 mmHg); 
(2) Hypertriglyceridemia: triglycerides level ≥ 1.7 mmol/L 

(150 mg/dL); 
(3) Low HDL cholesterol: HDL <1.0 mmol/L (40mg/dL) 

in men and <1.3 mmol/L (50mg/dL) in women; 
(4) Fasting glucose level ≥ 5.6 mmol/L (100mg/dL) 

Subjects who received antihypertensive or antidia-
betic medication met the criteria for high blood pressure 
or high fasting glucose. Waist circumstance was not 
measured during the interview; BMI ≥24 was used as an 
indicator of overweight and obesity, since this cut-off 
point was found to have the best sensitivity and specific-
ity for identifying risk factors including hypertension, 
diabetes, and CVDs in the Chinese population.24 
 
Statistical analysis  
All data were entered twice with EpiData software and 
checked. Continuous variables were showed as means 
±SD. Prevalence was expressed in terms of percentage 
and 95% confidence interval (CI). The difference in the 
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mean between the three groups was tested by ANOVA. 
The difference in the frequency between the three groups 
was tested by a chi-square test. Directly standardized age- 
and age/sex-adjusted prevalence of the MS were calcu-
lated among the populations, using the combined Yi peo-
ple and Han people samples as the reference population. 
Multiple logistic regression analysis was performed to 
estimate the risk of the MS associated with demographic 
and lifestyle factors. The odds ratios (OR) were presented 
together with their 95% CI. All data analyses were per-
formed using SAS 9.1 (SAS Institute, Cary, NC, USA) 
with p < 0.05 considered to be statistically significant. 
 
RESULTS 
General characteristics associated with the MS among the 
three study groups are shown in Table 1. On average, Han 
people were elder than Yi migrants and Yi farmers, with 
female Yi migrants as the youngest group. Mean body 
mass index was lower in Yi farmers than in Yi migrants 
and Han people (all p <0.0001). The overall prevalence of 
overweight and obesity (BMI ≥24kg/m2) in men and 

women were only 9.3% and 16.5% in Yi farmers, com-
pared to 46.2% and 34.8% in Yi migrants, and 40.6% and 
31.9% in Han people (all p <0.0001). High blood pressure 
was much less common in Yi farmers (6.8%) than in Yi 
migrants (25.6%) or in Han people (27.8%) (p <0.0001). 

Among Yi farmers, 6.0% of men and 2.9% of women 
were diagnosed as being diabetic; with prevalence lower 
than that in Yi migrants, of whom 9.5% of men and 4.0% 
of women had the disease (p <0.01). However, the differ-
ence between male Yi farmers and male Han people was 
not statistically significant. The prevalence of high fasting 
glucose (≥5.6 mmol/L) was significantly lower in Yi 
farmers than in Yi migrants (p <0.01). Compared to Han 
people, the prevalence of high fasting glucose was 
slightly lower in Yi farmers, but the difference was not 
significant. Triglyceride level was considerably higher 
both in Yi migrants and Han people than in Yi farmers 
(all p <0.0001). The prevalence of hyper-triglyceridaemia 
was significantly higher in Yi migrants compared to Han 
people and Yi farmers (all p <0.001). However, the 
prevalence of low HDL levels were more commonly seen 

 
 

Table 1. Characteristics of the study population in southern China, by group and sex, 2007-2008 
 

Male Female 
 

Yi Farmers Yi Migrants Han People Yi Farmers Yi Migrants Han People 
p 

Number 675 760 1080 860 546 1050  

Age, yrs 39.2 ± 12.3 40.3 ± 11.7 43.6 ± 13.0 40.1 ± 11.5 37.4 ± 11.7 45.0 ± 13.3 **,  ***
Body Mass  
Index, kg/m2 21.1 ± 2.1 23.9 ± 3.5 23.3 ± 3.3 21.7 ± 2.6 23.1 ± 4.1 22.7 ± 3.3 *,  **  

*** 
Fasting glucose, 
mmol/L 5.4 ± 1.2 5.6 ± 2.8 5.3 ± 1.5 5.2 ± 0.8 5.2 ± 1.4 5.2 ± 1.5 *, *** 

Systolic BP, 
mmHg 101.5 ± 16.2 118.3 ± 16.8 117.6 ± 16.9 96.4 ± 16.3 109.3 ± 16.8 113.8 ± 19.2 *,  ** 

Diastolic BP, 
mmHg 68.6 ± 12.1 78.9 ± 11.8 78.5 ± 11.1 64.7 ± 10.7 72.4 ± 11.2 74.1 ± 10.8 *,  ** 

Triglyceride, 
mmol/L 1.2 ± 1.2 2.3 ± 2.3 2.0 ± 2.0 1.1 ± 0.7 1.3 ± 0.9 1.4 ± 1.2 *,  **  

*** 
HDL-cholesterol 
mmol/L 1.1 ± 0.3 1.0 ± 0.3 1.1 ± 0.3 1.2 ± 0.3 1.2 ± 0.3 1.3 ± 0.3 *,  **  

*** 
High blood  
pressure† (%) 

10.2  
(7.9, 12.5) 

33.0  
(29.7, 36.3) 

31.5  
(28.7, 34.3) 

4.2  
(2.9, 5.5) 

15.2  
(12.2, 18.2) 

24.1  
(21.5, 26.7) *,  ** 

Overweight and 
obesity  
(BMI ≥24)(%) 

9.3  
(7.1, 11.5) 

46.2  
(42.6, 49.8) 

40.6 
 (37.7, 43.5)

16.5  
(14.0, 19.0) 

34.8  
(30.8, 38.8) 

31.9 
 (29.1, 34.7) 

*,  **  
*** 

Fasting Glucose 
≥5.6 mmol/L (%) 

23.8  
(20.6, 27.0) 

27.9 
 (24.7, 31.1)

22.0  
(19.5, 24.5) 

14.8  
(12.4, 17.2) 

17.1  
(13.8, 20.4) 

18.2  
(15.8, 20.6) *,  *** 

Fasting Glucose 
≥7.0 mmol/L (%) 

6.0  
(4.2, 7.8) 

9.5  
(7.4, 11.6) 

5.7  
(4.3, 7.1) 

2.9 (1.8, 4. 
0) 

4.0 
 (2.4, 5.6) 

5.2  
(3.9, 6.5) *,  ** 

Triglyceride ≥1.7 
mmol/L (%) 

15.7  
(13.0, 18.4) 

46.7  
(43.2, 50.3) 

40.4 
 (37.4, 43.4)

10.6  
(8.6, 12.6) 

21.2  
(17.8, 24.6) 

23.7  
(21.1, 26.3) 

*,  **  
*** 

Low HDL-
cholesterol‡ (%) 

49.3  
(45.5, 53.1) 

49.1  
(45.5, 52.7) 

42.4  
(39.5, 45.3) 

66.0 
 (62.8, 69.2)

67.2 
 (63.2, 71.2) 

56.8  
(53.8, 59.8) **,  ***

Current Smokers 
(%) 

80.2 
 (77.2, 83.2) 

70.2 
 (66.9, 73.5)

61.0  
(58.1, 63.9) 

10.0  
(8.0, 12.0) 

7.2 
 (5.0, 9.4) 

1.2  
(0.6, 1.8) **,  ***

Excessive  
alcohol use (%) 

25.8  
(22.5, 29.1) 

32.6  
(29.3, 35.9) 

19.1  
(16.7, 21.5) 

1.7  
(0.8, 2.6) 

2.0  
(0.8, 3.2) 

1.1  
(0.5, 1.7) 

*,  **  
*** 

Heavy physical 
activity (%) 

95.2  
(93.6, 96.8) 

6.0  
(4.3, 7.7) 

8.8  
(7.1, 10.5) 

86.1 
 (83.8, 88.4)

9.3  
(6.9, 11.7) 

4.9  
(3.6, 6.2) *,  ** 

 
*denotes p< 0.05 for the difference between Yi Farmers and Yi Migrants. 
** denotes p< 0.05 for the difference between Yi Farmers and Han people. 
***denotes p< 0.05 for the difference between Yi Migrants and Han people. 
† Systolic blood pressure(SBP) ≥130 mmHg or diastolic blood pressure(DBP) ≥85mmHg or taking antihypertensive medication. 
‡ Low HDL cholesterol: <1.04 mmol/L (40mg/dL) in men and <1.30 mmol/L (50mg/dL) in women. 
Data are mean (±SD) or percentage (95%Cl). 
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in Yi people than in Han people (p <0.0001). 
Also in Table 1, Frequency of heavy physical activity 

was much greater in Yi farmers, as the results of their 
occupational difference. Smoking and excessive alcohol 
intake appeared to be more common in male than in fe-
male among all three groups. 

The age and sex-specific prevalence of the MS in Yi 
and Han people were presented in Figure 1. The preva-
lence of the MS increased significantly with increasing 
age in both sexes, but the trends differed by groups. Risk 
of the MS tended to remarkably increase with age in Yi 
migrants and Han people (all p <0.001), reaching peak 
levels in the 5th decades, whereas the Yi farmers showed 
low prevalence rates of the MS with minimal or no adult 
age-related rise. At all ages, male Yi migrants had higher 
prevalence of the MS than male Yi farmers and even than 
male Han people. The prevalence was similar among Yi 
migrant women and Han women and higher than in Yi 
farmers before 30 years of age. However, after age 30, the 

prevalence was substantially higher in Yi migrant women 
than in Han women. Sex differences in the prevalence of 
the MS are shown in Yi migrants and Han people but not 
significant in Yi farmers. The prevalence was remarkably 
more prevalent in men compared to women among Yi 
migrants and Han people (p <0.001). 

Figure 2 showed the age- standardized MS prevalence 
in men and women for the three groups. The age- stan-
dardized prevalence was present in 2.7% of male Yi 
farmers and 2.0% of female Yi farmers, in 29.5% of Yi 
migrant men and 18.0% of Yi migrant women, and in 
18.4% of Han men and 11.8% of Han women. The age- 
and sex-adjusted prevalence was 9.9 times higher in Yi 
migrants and 6.3 times higher in Han people than in Yi 
farmers (p <0.0001). 

Multivariate logistic regression analysis revealed the 
MS was independently associated with male gender, age, 
excessive alcohol intake, family history of hypertension 
and diabetes, low physical activity, and high family in-
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Figure 1. Age-Specific prevalence of metabolic syndrome in Yi farmers, Yi migrants and Han people by sex in southern China, 2007-2008 
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Figure 2. Age-standardized prevalence of metabolic syndrome in Yi farmers, Yi migrants and Han people by sex in southern China, 2007-2008 
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come in the study population (Table 2). Yi migrants and 
Han people had higher risk of the MS than Yi farmers. 
Compared with females, the risk of having the MS was 
significantly higher in males, and the relative risk of de-
veloping the MS was 1.7 after adjusting for risk factors. 
In the model, a significant linear association was ob-
served for age group. Additionally, heavy alcohol intake 
was accompanied by an increased risk of having the MS. 
Moderate and heavy physical activities lowered the risk 
of the MS. Family history of diabetes or hypertension was 
found to be a significant risk factor in the study popula-
tion. The risk of the MS in participants with higher family 
income level was significantly higher than those with 
lower family income level. However, no significant asso-
ciations were found between the MS and education level 
or current smoking. 
 
DISCUSSION 
Little has been written regarding the prevalence of the 
MS in Yi people, some previous studies of the Yi people 

were mainly on the major risk factors for CVD rather 
than clustering of these factors.18-20,25 In this study, when 
comparing the prevalence rates of the MS among the 
three groups, we noticed that the proportions of subjects 
with the MS, overweight and obesity, high blood pressure 
and elevated triglycerides levels in the Yi farmers were 
all considerably lower than that in Yi migrants and Han 
people. Low HDL levels appeared to be more common in 
Yi people than in Han people. It remained unknown, 
however, whether this result was due to the genetic pre-
disposition of Yi people or influenced by other environ-
mental factors. 
    A notable difference between the present study and 
previous reports was the remarkable increase in over-
weight (BMI ≥25) and hypertension (SBP ≥140 mmHg or 
DBP ≥90 mmHg).25 The prevalence of overweight in Yi 
migrants was far higher than the corresponding figures of 
the 1988 studies (38.7 vs. 7.7% in men, 24.5 vs.11.8% in 
women, respectively). However, the change in Han peo-
ple was similar to Yi migrants. In contrast, these figures 
among Yi farmers had a modest change compared to that 
of twenty years ago (4.9 vs. 1.8% in men, 9.4 vs. 5.4% in 
women). Hypertension also had a remarkable increasing 
trend in Yi migrants (19.5 vs. 9.6% in men and 9.7 vs. 
3.4% in women, respectively) and in Han people (18.6 vs. 
9.5% in men and 17.2 vs. 6.1% in women, respectively), 
whereas the prevalence of hypertension in Yi farmers had 
no significant change (4.6 vs. 2.7% in men and 2.0 vs. 
2.4% in women, respectively). Data from our study dem-
onstrated the crucial role of rapidly urbanized lifestyles 
on the prevalence of hypertension and overweight or obe-
sity among Yi migrates and Han people in southern China 
during the last two decades. 

Presently, the standard of living among the Yi farmers 
still lagged behind the current economic and social devel-
opments of other population groups due to environmental 
conditions and other reasons. Limited family income re-
flected that they had few opportunities for the consump-
tion of high-fat and high-energy foods such as meats and 
processed foods. Many studies revealed that low socio-
economic status is associated with a higher mortality rate 
from CVDs.26,27 However, we found that risk of the MS 
among the study population was significantly lower in 
participants with lower family income. These data sug-
gested that low social position might have decreased the 
risk of the MS. Physical activity reduced individual car-
diovascular risk by improving blood pressure, plasma 
triglycerides, blood glucose and low HDL cholesterol 
levels.28,29,30 Our study also showed that the risk of the 
MS lowed in participants with heavy work physical activ-
ity levels, which was consistent with the results of the low 
prevalence of the MS in Yi farmers. Excessive alcohol 
intake was found to be a significant independent risk fac-
tor for the MS in accordance with previous studies. 31,32 
Some evidence suggested that genetic factors and family 
history had a significant effect on the development of the 
MS, and a positive family history for CVDs had been 
reported to affect blood pressure and the plasma glucose 
level33 In the present study, we also found that a family 
history of hypertension or diabetes was related to in-
creased risk of the MS. 

Table 2. Multiple logistic regression of risk factors for 
the metabolic syndrome in a study population from  
southern China, 2007-2008 
 

Risk factors OR  
(95% CI) p 

Group (vs. Yi farmers)   

    Yi migrants   7.68  
(4.49-13.15) < 0.001 

    Han people 4.15  
(2.43-7.10) < 0.001 

Sex (vs. female)   

    Male 1.71  
(1.40-2.10) < 0.001 

Age (years) (vs. 20~)   

    30~ 3.22 
 (2.11-4.91) < 0.001 

    40~ 4.75  
(3.12-7.25) < 0.001 

    50~ 6.08  
(3.98-9.28) < 0.001 

Excessive alcohol intake 
(vs. no)    

    Yes 1.36 
(1.06-1.75) 0.016 

Physical activity (vs. low)   

    Moderate 0.58  
(0.43-0.80) <0.001 

    Heavy 0.66  
(0.40-0.95) <0.021 

Family history (vs. no)   

    Yes 1.46  
(1.15-1.87) 0.002 

Family income 
(RMB/year) (vs. <500)   

   500~5000 1.94  
(1.00-3.73) 0.040 

   >5000 1.81  
(1.02-3.58) 0.045 

 
All the variables in the model are p<0.05. 
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Currently, the underlying cause of the MS continues to 
be unclear, but both insulin resistance and central obesity 
are considered as significant factors. Genetics, ageing, 
and lifestyle may also have causal effects, but the role of 
these may vary depending on groups with different ethnic 
backgrounds. However, more evidences suggest that the 
risk of developing abnormal components of the MS is 
markedly higher among obese people compared to people 
with normal weight. In contrast, weight loss through die-
tary modification and regular physical activity are known 
to be effective in correcting metabolic abnormalities in 
obese people.30,34-36 

In the present study, although the ethnic background of 
Yi migrants was similar to that of Yi farmers, the preva-
lence of the MS and the trend of prevalence with increas-
ing age were more similar to what was seen in Han peo-
ple, and even much higher than in Han people. The rela-
tion with age remained after the data was treated with 
multivariate adjustment. The MS affected 23.8% of the 
subjects under research including 29.5% of the men and 
18.0% of the women in Yi migrants, which approximated 
the data from developed nations. It was most likely that 
the ten-fold difference in prevalence could be attributed 
only to the differences in lifestyles and environments. 
This result suggested that a transition in lifestyle, includ-
ing dietary compositions and physical activities levels, 
were important on the development of the MS and it’s 
components among Yi migrants. 

One of the limitations of our study was that waist cir-
cumstance had not been recorded during the interview as 
we only used BMI as a substitute for waist circumstance, 
despite the fact that the use of BMI rather than waist cir-
cumference was a widely accepted modification, and sev-
eral previous studies described risk factors for the MS 
using the same modification.37-40 In addition, a BMI of 
24kg/m2 was found to have the best sensitivity and speci-
ficity for identifying risk factors including hypertension, 
diabetes and dyslipidaemia in the Chinese popula-
tion.24Therefore, in our study, using BMI as an obesity 
index is an appropriate alternative for the diagnosis of the 
MS. 

Our study was cross-sectionally designed rather than 
longitudinal, which made it hard to draw conclusions 
about the causal relationship between migration time and 
the risk of developing the MS. However, we proposed 
that the low prevalence of the MS in Yi farmers was 
largely due to absence of obesity, resulted from less fat 
gain and heavy physical activities. 

In summary, findings from this study indicated that 
environmental factors, rather than genetic factors, might 
have predominantly contributed to the progression of the 
MS by comparing populations with similar genetic back-
ground but with different environmental circumstances, 
and populations with same environmental circumstances 
but with different genetic backgrounds. As expected, our 
findings revealed the contributing risk factors for the MS 
would include: sex, age, excessive alcohol intake, physi-
cal activity, family history and family income. Since the 
MS is a major risk factor for type 2 diabetes and CVDs, 
lifestyles change may also be responsible for the increase 
in risk of CVDs in the long run. Hopefully the results 
from our study may somehow contribute to the develop-

ment of a MS prevention strategy that could lead to the 
reduction of related risks associated to CVDs. 
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中国四川省彝族农民、彝族移民和汉族居民的生活方

式对代谢综合征的影响 
 
彝族是中国保持最原始生活方式的少数民族之一，目前仍少见关于彝族代谢

综合征患病率的研究报道。本文探讨中国西南地区彝族农民、彝族移民和汉

族居民的不同生活方式等环境因素对代谢综合征患病的影响。共调查彝族农

民 1,535 人，彝族移民 1,306 人與汉族居民 2,130 人。代谢综合征诊断标准采

用 2005 年国际糖尿病联合会(IDF)的定义。評估体力劳动、肥胖、及其他代

谢综合征的危險因子。研究结果显示彝族农民代谢综合征年龄-性别标化患病

率為 2.4%，而彝族移民标化患病率(23.8%)為其 9.9 倍，汉族居民标化患病率

(15.2%)則為其 6.3 倍。彝族移民和汉族居民代谢综合征患病率均随年龄的增

加而显著增高，而彝族农民代谢综合征患病率随年龄增加仅有轻微的上昇。

彝族农民超重和肥胖盛行率(男性：9.3%；女性：16.5%)明显低于彝族移民(男
性：46.2%；女性：34.8%)和汉族居民(男性：40.6%；女性：31.9%)。彝族农

民从事重体力劳动者所占比例显著高于彝族移民和汉族居民。研究结果表

明，生活方式等环境因素是造成彝族农民、彝族移民和汉族居民代谢综合征

患病率差异的主要因素。本研究为农村生活方式城镇化对代谢综合征的发

生、发展的影响提供了一定的科学依据。 
 
關鍵字：代谢综合征、盛行率、肥胖、生活方式、種族 


