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Abstract

Background: Prevalence of cardiovascular disease (CVD) risk factors have been scarcely studied in Xinjiang,
a multi-ethnic region.

Methods: Multi-ethnic, cross-sectional cardiovascular risk survey study in Xinjiang, including individuals of
Uygur (n = 4695), Han (n = 3717) and Kazakh (n = 3196) ethnicities, aged 35-74 years. Analyses involved
11,608 participants with complete data enrolled between October 2007 and March 2010.

Results: There were differences in age-standardized prevalence of CVD risk factors between the three groups
(all P < 0.001). Hypertension, obesity and smoking rates were higher among Kazakh (54.6%, 24.5%, and 35.8%,
respectively). Dyslipidemia prevalence was higher among Uygur (54.3%), and diabetes prevalence was higher
among Hans (7.1%). Age-standardized prevalence of adverse CVD risk profiles was different across different
ethnicities. Compared with the Han participants, the Uygur and Kazakh had more CVD risk factors (P < 0.001).
Compared with the Han participants, the adjusted odds ratios of 1, 2, and ≥3 risk factors profiles for Kazakh
and Uygur participants were higher (all P < 0.001).

Conclusions: The present study showed the pervasive burden of CVD risk factors in all participant groups in
the Xinjiang region. Three major ethnic groups living in Xinjiang had striking differences in the prevalence of
major CVD risk factors and adverse risk profiles. Ethnic-specific strategies should be developed to prevent CVD
in different ethnic groups, as well as to develop strategies to prevent future development of adverse CVD risk
factors at a younger age.
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Introduction
Cardiovascular diseases (CVD) account for about half of
non-transmissible diseases deaths worldwide, namely
16.7 million 2002 [1]. In China, with the current shift
toward an elderly population, CVD is an important and
growing public health concern [2], accounting for nearly
40% of deaths in 1994 [3,4]. Furthermore, CVD incidence
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and mortality in China are projected to increase substan-
tially during the next 20 years [3].
High numbers of CVD risk factors are common in

many developed and developing countries, including
China. These risk factors have emerged as important
characteristics for predicting CVD morbidity and mor-
tality [5]. The main strategy to prevent CVD is to con-
trol these risk factors, thus influencing the probability of
developing CVD.
Recently, several studies have noted the striking differ-

ences in the prevalence of major CVD risk factors and
adverse CVD risk profiles across ethnic groups in
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different parts of the world [6,7]. However, in China,
these ethnic differences have been scarcely studied.
The present study aims to expand the literature on eth-

nic differences in CVD risk factors in China by describing
the prevalence of five major and readily measurable CVD
risk factors (high serum cholesterol or triglycerides and
blood pressure levels, obesity, diabetes, cigarette smoking),
and adverse CVD risk profiles (combinations of CVD risk
factors; i.e., only one, two, or ≥ 3 risk factors) between
three different ethnic groups (Han, Uygur and Kazakh) in
the Xinjiang Uygur Autonomous Region (China), using
data from the Cardiovascular Risk Survey (CRS).

Methods
Ethics statement
This study was approved by the Ethics Committee of the
First Affiliated Hospital of Xinjiang Medical University
and was conducted according to the standards of the
Declaration of Helsinki. Written, informed consent was
obtained from the participants.

Sample design
The CRS study was a multi-ethnic, cross-sectional study
designed to investigate the prevalence of risk factors for
CVD, and to determine their contribution to athero-
sclerosis, coronary artery disease and cerebral infarction
in the Chinese Han, Uygur, and Kazakh populations in
Xinjiang (western China). Details about the sampling
methods and design have been previously published
[8-10]. Briefly, the CRS study used a 4-stage stratified
sampling method to select a representative sample of the
general population in Xinjiang. The research sites in-
cluded seven cities (Urumqi, Kelamayi, Hetian, Zhaosu,
Fukang, Tulufan, and Fuhai). The time period was from
October 2007 to March 2010. The selections made from
sampling units were based on geographic area, sex, and
age groups using household registries. The 4-stage strati-
fied sampling method was as follows: Stage one, accord-
ing to population census data of Xinjiang in 2000, the
area mentioned above were selected based on popula-
tion, ethnicity, geography, economic and cultural devel-
opment level respectively. Stage two, according to the
ethnic aggregation status, one district or county was
randomly selected from the Han, Uygur, Kazak popu-
lation dominated area. Stage three, one community or
town (village) was randomly selected from each district
or county. Stages four, subjects aged above 35 years were
randomly selected from each community or town (village)
as research subjects. The staff conducted surveys in
households and administered questionnaires. The ques-
tionnaires included the demographic, socioeconomic, diet-
ary, and medical history of each participant. In total, the
CRS included 14 618 participants (5757 Hans, 4767
Uyghur, and 4094 Kazakhs).
All analyses were restricted to survey participants
without a history of myocardial infarction, stroke, or
congestive heart failure (excluded n = 734), and miss-
ing some values (n = 993) were also excluded from
the analyses, as well as 1283 participants being ≥ 75 years.
Thus, these analyses were based on data from 11608
participants (3717 Han, 4695 Uygur and 3196 Kazakh
people).

Examination methods
Data collection was conducted in examination centers
at the local hospital in the participants’ residential area.
Before examination, participants were asked to fast, to re-
frain from smoking for 12 hours, and to avoid any vigor-
ous physical activity. Height was measured to the nearest
centimeter and body weight to the nearest 0.1 kg. Body
mass index (BMI) was calculated as weight in kilograms
divided by height in meters squared. After a 5-minute rest
period, three seated blood pressure measurements were
obtained using an automatic sphygmomanometer; the
second and third readings were averaged. At the time
of the in-person interview, a 5-mL blood sample was
collected in an EDTA vacutainer tube. Plasma was
separated within 30 min and stored at -80°C immedi-
ately. We measured fasting plasma glucose (FBG), triglycer-
ides (TG), total cholesterol (TC), high-density lipoprotein
cholesterol (HDL-C), and low-density lipoprotein choles-
terol (LDL-C) levels using a Dimension AR/AVL Clinical
Chemistry System (Newark, NJ, USA) in the Clinical
Laboratory Department of the First Affiliated Hospital
of Xinjiang Medical University.

Cardiovascular risk factors
Major CVD risk factors were defined based on current na-
tional guidelines. Dyslipidemia was defined as TG ≥2.26
mmol/l, TC ≥ 6.22 mmol/l, LDL-C ≥ 4.14 mmol/l,
HDL-C < 1.04 mmol/l, or if receiving a lipid-lowering
drug [11]. Hypertension was defined as a systolic blood
pressure (SBP) ≥ 140 mmHg, diastolic blood pressure
(DBP) ≥ 90 mmHg, or if receiving an antihypertensive
drug [12]. Obesity was defined as a BMI ≥30.0 [13]. Dia-
betes was defined as a fasting plasma glucose ≥6.99
mmol/l, or if using a diabetes drug [14]. Smoking was
defined as currently smoking cigarettes.

Statistical analyses
The statistical analysis was conducted using SPSS ver-
sion 16.0 for Windows (SPSS Inc., Chicago, IL, USA).
Age-standardization was performed by the direct method
by using the 2000 Chinese population as the standard
population.
The distribution of clinical characteristics among par-

ticipants stratified by ethnic groups was analyzed using
one-way ANOVA (with the least significant difference
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post hoc test) or chi-square tests. TG levels were log-
transformed to normalize their distribution.
The age-standardized prevalence of each CVD risk

factor (dyslipidemia, hypertension, diabetes, smoking,
and obesity) was determined separately for men and
women by ethnic group (Han, Uygur and Kazakh) and
by age group (35-44, 45-54, 55-64, and 65-74 years).
The age-standardized prevalence of adverse CVD risk

profiles (i.e., presence of 0, 1, 2 or ≥3 risk factors) were
determined for the overall study population by ethnic
groups (Han, Uygur and Kazakh), by age groups (35-44,
45-54, 55-64, and 65-74 years) and by gender, separately.
The significance of the differences across subgroups was
compared using the Wald X2test.
The adjusted odds ratios and 95% confidence intervals

(95% CIs) of having one, two or ≥ 3 major CVD risk fac-
tors vs. no CVD risk factor were determined using mul-
tivariable logistic regression models that included ethnic
group, age group and gender.

Results
Clinical characteristics
Table 1 presents the clinical characteristics of the partic-
ipants. BMI, DBP, and TC were significantly higher in
the Kazakh and Uygur groups compared with the Han
group (all P < 0.001). FBG levels were significantly lower
Table 1 Characteristics of all participants and by ethnic
groups in Xinjiang

Total Han Uygur Kazakh

N=11,608 N=3,717 N=4,695 N=3,196

Age (y) 51.1±10.5 51.3±10.3 51.9±11.0 49.7±10.0

Gender (female, %) 6,337 (54.6) 2,179 (58.6) 2,493 (53.1) 1,665 (52.1)

BMI (kg/m2)* 25.9±4.2 25.1±3.5 26.0±4.4 26.8±4.8

SBP (mmHg)& 134.9±22.2 132.2±21.0 132.4±19.7 141.9±25.2

DBP (mmHg)* 85.2±16.8 81.0±14.7 85.4±15.5 89.8±19.6

FBG (mmol/L)# 5.15±1.69 5.32±1.80 4.94±1.65 5.16±1.55

TG (mmol/L)$ 1.27±0.82 1.39±0.84 1.39±0.78 1.01±0.37

TC (mmol/L)* 4.64±1.12 4.39±1.09 4.71±1.08 4.82±1.17

HDL-C (mmol/L)& 1.26±0.46 1.26±0.48 1.25±0.46 1.29±0.43

LDL-C (mmol/L)** 2.88±0.92 2.86±0.92 2.87±0.92 2.90±0.93

SBP systolic blood pressure, DBP diastolic blood pressure, BMI body mass
index, TC serum total cholesterol, TG triglyceride, LDL-C low-density lipoprotein
cholesterol, HDL-C high-density lipoprotein cholesterol, FBG fasting
blood glucose.
The differences between ethnic groups were performed by F-test or by χ2test.
*Significantly higher for Kazakh and Uygur than Han, there were differences
between the three groups. (All P < 0.001).
&Significantly higher for Kazakh than Uygur and Han (P < 0.05), but there was
no difference between Uygur and Han.
#Significantly higher for Han than Uygur and Kazakh, there were differences
between the three groups. (All P < 0.001).
$Levels were log-transformed to normalize their distribution, and significantly
higher for Uygur and Han than Kazakh (P < 0.001), but there was no difference
between Uygur and Han.
**No difference between the three groups (P > 0.05).
in the Kazakh and Uygur groups compared with the Han
group (P < 0.001). SBP and HDL-C levels were highest in
the Kazakh (P < 0.05), which had no difference in the Han
and Uygur groups. TG levels were log-transformed to
normalize their distribution, and significantly higher for
Uygur and Han than Kazakh (P < 0.001), but there was no
difference between Uygur and Han. And no difference
was observed in LDL-C levels between the three groups.

Prevalence of CVD risk factors in Xinjiang
In the Xinjiang population aged 35-74 years, the age-
standardized prevalence of hypertension, diabetes, obesity,
dyslipidemia and smoking were 44.2%, 5.5%, 15.6%, 51.7%
and 28.6%, respectively. In Han participants, prevalence of
these diseases was 36%, 7.1%, 8.1%, 53.3% and 19.3%,
respectively. In Uygur participants, prevalence of these
diseases was 43.7%, 5.4%, 17.6%, 54.3% and 31.1%. Finally,
in Kazakh participants, prevalence of these diseases was
54.6%, 3.4%, 24.5%, 45.9% and 35.8% (Table 2).
The age-standardized prevalence of hypertension, dia-

betes, dyslipidemia and smoking was higher in men than
in women (all P < 0.001). However, in Uygur partici-
pants, the prevalence of obesity was higher in women
than in men (P < 0.001) (Table 2).
Hypertension and diabetes prevalence increased with

age, while smoking decreased with age among all partici-
pants (all P < 0.001). Among Han and Uygur participants,
hypertension prevalence increased for the entire age range
(all P < 0.001). Among Kazakh participants, hyperten-
sion and dyslipidemia prevalence increased with age
(all P <0.001) (Table 2).
The age-standardized prevalence of hypertension,

obesity and smoking was significantly higher in Uygur
and Kazakh than compared with Han participants (all
P < 0.001). Diabetes prevalence was higher in Han par-
ticipants, and lower in Kazakh participants. Dyslipidemia
prevalence was higher in Uygur participants, and lower
in Kazakh participants (Table 2).

Prevalence of adverse CVD risk profiles in Xinjiang
Overall, 17.5% of men had only one major risk factor,
while 29.5% and 48.8% had two or three or more risk
factors, respectively. Among women, 30.2% had only one
risk factor, while 33.3% and 24.8% had two or three or
more risk factors, respectively (Figure 1).
Overall, 13.3% of participants aged 35-44 years did

not have any of the investigated risk factors, while
25.9% had three or more risk factors. By contrast,
4.3% of participants aged 65-74 did not have any of
the investigated risk factors, while 44.8% had three or
more risk factors. The number of risk factors in-
creased with age (Figure 1).
Overall, 9.6%, 27.4%, 28.8% and 28.4% of Han, 9.2%,

25.5%, 32.1% and 36.5% of Uygur, and 5.5%, 19.4%, 34.6%



Table 2 Age- and gender-standardized prevalence of CVD risk factors in Xinjiang by ethnic groups

Ethnic groups (n) Hypertension (%) Diabetes (%) Obesity (%) Dyslipidemia (%) Smoking (%)

Total

Overall(11608) 44.2 5.5 15.6 51.7 28.6

35-44y(3999) 28.1 3.1 12.7 48.0 30.6

45-54y(3339) 43.8 3.2 17.3 52.9 29.7

55-64y(2559) 56.2 6.6 18.6 54.4 26.1

65-74y(1711) 65.0 8.4 14.7 53.5 25.6

Men(5271) 46.5 6.6 15.3 54.5 56.3

Women(6337) 42.3 4.6 15.9 49.3 5.6

Han

Overall(3717) 36.0 7.1 8.1 53.3 19.3

35-44y(1158) 19.1 3.8 5.8 49.3 18.1

45-54y(1109) 37.5 8.4 6.5 53.1 20.1

55-64y(952) 46.0 8.1 11.7 58.4 20.1

65-74y(498) 52.6 10.4 10.4 53.6 19.1

Men(1583) 35.1 8.4 8.9 54.4 45.4

Women(2179) 36.6 6.0 7.3 52.6 1.0

Uygur

Overall(4695) 43.7 5.4 17.6 54.3 31.1

35-44y(1643) 29.2 2.8 16.2 51.6 32.9

45-54y(1228) 37.7 5.5 20.0 57.1 35.2

55-64y(948) 55.8 7.6 17.5 54.5 26.5

65-74y(876) 66.1 7.2 15.3 55.1 26.9

Men(2202) 46.5 6.0 14.8 58.8 63.6

Women(2493) 41.2 5.0 19.6 50.3 2.4

Kazakh

Overall(3196) 54.6 3.4 24.5 45.9 35.8

35-44y(1198) 35.1 2.5 18.8 42.0 39.6

45-54y(1002) 58.2 4.2 27.3 47.6 33.7

55-64y(659) 71.3 3.2 30.2 48.6 34.1

65-74y(337) 80.7 5.0 24.9 49.3 31.8

Men(1531) 58.1 4.8 25.1 48.3 56.6

Women(1665) 51.4 2.2 23.8 43.6 16.6

Hypertension was defined as SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg and/or current antihypertensive drug use. Diabetes was defined as fasting plasma
glucose ≥ 6.99 mmol/L and/or current diabetes drug use. Obesity was defined as BMI ≥ 30 kg/m2. Dyslipidemia was defined as TG ≥ 2.26 mmol/L, TC ≥ 6.22 mmol/L,
HDL-C < 1.04 mmol/L, LDL-C ≥ 4.14 mmol/L, and/or current lipid-lowering drug use.
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and 43.0% of Kazakh participants had none, one, two or
three or more risk factors, respectively. In summary, com-
pared with the Han participants, the Uygur and Kazakh
had more risk factors (Figure 1).
Compared with the Han participants, the adjusted

odds ratio of having one, two, or three or more CVD
risk factors for the Uygur participants were 1.16, 1.29
and 1.55; and were 1.72, 2.75 and 4.03, respectively, for
the Kazakh participants. The adjusted odds ratio of
having CVD risk factors vs. none increased progressively
with increasing age. The adjusted odds ratios for having
one, two, or three or more CVD risk factors for subjects
aged 65-74 years compared with patients aged 35-44
were 2.23, 4.27 and 4.82, respectively. In addition, males
were more likely to have one, two, or three or more
CVD risk factors compared with females(all P < 0.001)
(Table 3).

Discussion
The present study provides several insights about CVD
risk factors among Chinese Han, Uygur, and Kazakh par-
ticipants in Xinjiang. The results of the present study



Figure 1 Age-standardized prevalence of adverse CVD risk
profiles among Xinjiang participants stratified by gender
groups (top), age groups (middle), and ethnic groups (bottom).

Table 3 Adjusted* odds ratios (95% CI) of having one, two
or three or more vs. none CVD risk factors according to
gender, age, and ethnic groups

1 risk factor 2 risk factors ≥3 risk factors

Ethnic groups

Han 1.00 (ref) 1.00 (ref) 1.00 (ref)

Uygur 1.16 (1.03-1.29) 1.29 (1.14-1.46) 1.55 (1.32-1.83)

Kazakh 1.72 (1.50-1.97) 2.75 (2.37-3.18) 4.03 (3.37-4.82)

Age groups

35-44y 1.00 (ref) 1.00 (ref) 1.00 (ref)

45-54y 1.30 (1.15-1.47) 2.00 (1.75-2.29) 2.26 (1.91-2.69)

55-64y 1.90 (1.65-2.19) 3.50 (3.00-4.08) 3.96 (3.28-4.79)

65-74y 2.23 (1.87-2.65) 4.27 (3.56-5.13) 4.82 (3.87-6.00)

Male gender 1.96 (1.76-2.18) 3.54 (3.15-3.97) 6.55 (5.68-7.56)

*All variables (age, gender and ethnic groups) were included in the same
models; thus the odds ratios for age groups were adjusted for gender and
ethnic group; the odds ratios for gender were adjusted for age groups and
ethnic group; and the odds ratios for ethnic grouping were adjusted for age
groups and gender.
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indicated that in Han participants, the age-standardized
prevalence of hypertension, diabetes, obesity, dyslipid-
emia and smoking was 36%, 7.1%, 8.1%, 53.3% and
19.3%, respectively. In Uygur participants, prevalence of
these diseases was 43.7%, 5.4%, 17.6%, 54.3% and 31.1%.
In Kazakh participants, prevalence of these diseases was
54.6%, 3.4%, 24.5%, 45.9% and 35.8%. Furthermore, 9.6%,
27.4%, 28.8% and 28.4% of Han, 9.2%, 25.5%, 32.1% and
36.5% of Uygur, and 5.5%, 19.4%, 34.6% and 43.0% of
Kazakh participants had none, one, two or three or more
risk factors, respectively. Finally, compared with the Han
participants, the adjusted odds ratios of 1, 2, and ≥3 risk
factors profiles for Kazakh and Uygur participants were
higher.
Several studies have noted the striking differences across

ethnic groups in the prevalence of CVD risk factors
in the world [15-17]. In this study, we observed that
the prevalence of individual major CVD risk factors
varied markedly across these three different ethnic
groups. Hypertension, obesity and smoking rates were
higher among Kazakh. Dyslipidemia prevalence was
higher among Uygur, and diabetes prevalence was higher
among Hans. Moreover, age-standardized prevalence of
adverse CVD risk profiles was different across different
ethnic groups. Compared with the Han participants,
Uygur and Kazakh participants were more likely to have
multiple CVD risk factors, reflecting the fact that all of the
investigated CVD risk factors except diabetes were more
frequent in Uygur or Kazakh participants.
Ethnicity is a social construct, a concept that inter-

twines biological, sociocultural, psychological and behav-
ioral components. All ethnic groups can share a range of
phenotypic characteristics due to the shared ancestry;
the term ethnicity is typically used to highlight cultural
and social characteristics such as language, ancestry, reli-
gious traditions, dietary preferences and history. The study
of Latinos showed [18] that age-standardized prevalence of
CVD risk factors varied by Hispanic/Latino background,
prevalence of adverse CVD risk profiles was higher among
participants with Puerto Rican background, which had
lower socioeconomic status, and higher levels of accultur-
ation. Another study in India [19] found marked differ-
ences in conventional risk factors between the Meitei and
the Aggarwal, since the genetic and cultural backgrounds
are different for both groups.
The mechanisms underlying the striking differences

across ethnic groups in the prevalence of hypertension,
diabetes, dyslipidemia, obesity and smoking are not clear.
In this study, it is believed that different environmental
exposures among Chinese Han, Uygur and Kazakh ethnic
groups may play an important role. Beside the Han
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participants, the inhabited area of Chinese Uygur and
Kazakh participants is relatively isolated and fixed.
Most Kazakh people live as animal raisers and reside
in the villages and forests north of Xinjiang, which
are cold and semiarid, while most Uygur people live
as farmers in the plains south of Xinjiang, which are
hot and arid. Moreover, Chinese Uygur and Kazakh share
similar dietary habits, characterized by drinking strong
wine, eating more animal fat, a higher salt intake and con-
suming less grain, fresh vegetables, beans, bean products,
and unsaturated fatty acids [20]. In addition to different
environmental exposures among Chinese Han, Uygur and
Kazakh ethnic groups, differences in genetic back-
grounds and gene-environment interactions could also
be important factors underlying the different preva-
lence of hypertension [21-24] and diabetes [25]. Fur-
ther studies between these adverse CVD risk profiles
and ethnic-specific genetic susceptibility are needed to
clarify this observation.
Several studies in the United States have investigated

the impact of adverse risk profiles on CVD incidence,
mortality, and quality of life [26-30]. In these studies,
CVD incidence and all-cause mortality increased pro-
gressively and substantially in the presence of more risk
factors. For example, data from the First NHANES
Epidemiologic Follow-up Study showed that the age-,
race-, sex-, and education-adjusted relative risks of CVD
during the 21-year follow-up in adults with one, two,
three, four or five risk factors were 1.6,2.2, 3.1, and 5.0,
respectively, vs. participants without any risk factor [30].
In longitudinal studies, the presence of CVD risk factors
at baseline has been associated with a diminished quality
of life [26]. These programs to enhance efforts aimed at
prevention, detection, and treatment of dyslipidemia,
hypertension, diabetes, smoking, and obesity may greatly
reduce the future burden of CVD.
The striking differences across ethnic groups with

regard to the prevalence of CVD risk factors and
adverse CVD risk profiles emphasize the need for the
development of ethnic-specific and cost-effective CVD
prevention programs and health services to reduce the
prevalence of these risk factors, as well as CVD morbidity
and mortality in the Chinese Han, Uygur and Kazakh par-
ticipants in Xinjiang. In addition, future public health
interventions need to take into account the special needs
of people living in Xinjiang. Effective interventions such as
smoking cessation, improved diet (reduction of salt and
fat), and increased physical activity can safely and effect-
ively lower the risk of CVD [31]. A multidisciplinary and
targeted approach aiming at prevention, detection and
treatment of hypertension, dyslipidemia, diabetes, obesity
and smoking could substantially reduce the prevalence of
adverse CVD risk profiles, as well as CVD morbidity and
mortality.
Participants with a history of myocardial infarction,
stroke, or congestive heart failure were excluded from
our analyses in order to focus on the burden of CVD
risk factors among patients without CVD. Nonetheless,
results were markedly consistent when participants with
existing CVD complications were included in the ana-
lyses. We chose not to include physical inactivity as a
CVD risk factor in the current analyses because it is
causally involved in the development of all CVD risk
factors studied, except cigarette smoking. Inclusion of
physical inactivity as a risk factor would have artificially
inflated the prevalence of CVD risk factor profiles. The
findings of the present study are limited to self-reported
information. However, the data were age-standardized
to the Chinese population in 2000 to allow for compari-
sons with observations from national surveys, and proto-
cols used were similar to those of other epidemiological
studies.
In conclusion, the present study demonstrated the

pervasive burden of CVD risk factors in all participant
groups in Xinjiang and identified specific ethnic groups
at particularly high risk of CVD. These data may in-
crease the need to implement interventions to lower the
burden of CVD risk factors among Xinjiang people over-
all. Ethnic-specific strategies should be developed to pre-
vent CVD in different ethnic groups, as well as strategies
to prevent future development of adverse CVD risk
factors starting at the youngest ages.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
Conceived and designed the experiments: JT, YT-M, YX. Physical, biochemical
measurements and data collecting: JT, YT-M, YX, YN-Y, XM, ZY-F, XM-L, XX,
YC, ZX-Y, BD-C. Analyzed the data: JT, YX, FL. Wrote the paper: TJ, YT-M, YX.
All authors read and approved the final manuscript.

Funding
This work was financially supported by grants from the Science and
technology support plan of Xinjiang (201233138).

Author details
1Department of Cardiology, First Affiliated Hospital of Xinjiang Medical
University, Urumqi 830054, P.R. China. 2Xinjiang Key Laboratory of
Cardiovascular Disease Research, Urumqi 830054, P.R. China.

Received: 23 October 2013 Accepted: 11 December 2013
Published: 17 December 2013

References
1. World Health Organization: World health report 2003—shaping the future.

Geneva, Switzerland: World Health Organization; 2003.
2. Liu J, Hong Y, Wu Z, et al: Predictive value for the Chinese population of

the Framingham CHD risk assessment tool compared with the Chinese
multi-provincial cohort study. JAMA 2004, 291:2591–2599.

3. Murray L: The global burden of disease: a comprehensive assessment of
mortality and disability from diseases, injuries, and risk factors in 1990 and
projected to 2020. 1st edition. Cambridge, Mass: Harvard University Press;
1996.

4. World Health Organization: World health statistics annual. Geneva, Switzerland:
World Health Organization; 1996.



Tao et al. Lipids in Health and Disease 2013, 12:185 Page 7 of 7
http://www.lipidworld.com/content/12/1/185
5. Chiu M, Austin PC, Manuel DG, Tu JV: Comparison of cardiovascular risk
profiles among ethnic groups using population health surveys between
1996 and 2007. CMAJ 2010, 182:E301–E310.

6. Sharma S, Malarcher AM, Giles WH, Myers G: Racial, ethnic and
socioeconomic disparities in the clustering of cardiovascular disease risk
factors. Ethn Dis 2004, 14:43–48.

7. Xie X, Ma Y-T, Yang Y-N, et al: Alcohol consumption and ankle-to-brachial
index: results from the cardiovascular risk survey. PLoS One 2010,
5:e15181.

8. Xie X, Ma YT, Yang YN, et al: Polymorphisms in the SAA1 gene are
associated with ankle-to-brachial index in Han Chinese healthy subjects.
Blood Press 2011, 20:232–238.

9. Pan S, Yu Z-X, Ma Y-T, et al: Appropriate body mass index and waist
circumference cutoffs for categorization of overweight and central
adiposity among uighur adults in Xinjiang. PLoS One 2013, 8(11):e80185.

10. Expert panel on detection, evaluation, and treatment of high blood
cholesterol in adults: 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(19):2486–2497.

11. Chobanian AV, Bakris GL, Black HR: The seventh report of the joint
national committee on prevention, detection, evaluation, and treatment
of high blood pressure: the JNC 7 report. JAMA 2003, 289(19):2560–2572.

12. Clinical guidelines on the identification, evaluation, and treatment of overweight
and obesity in adults: the evidence report [NIH Publication No. 98-4083]. National
Heart, Lung, and Blood Institute. http://www.nhlbi.nih.gov/guidelines/
obesity/ob_gdlns.pdf. Accessed October 11, 2012.

13. American Diabetes Association: Diagnosis and classification of diabetes
mellitus. Diabetes Care 2010, 33(1):62–69.

14. Bild DE, Bluemke DA, Burke GL, et al: Multi-ethnic study of atherosclerosis:
objectives and design. Am J Epidemiol 2002, 156:871–881.

15. Jha AK, Varosy PD, Kanaya AM, et al: Differences in medical care and
disease outcomes among black and white women with heart disease.
Circulation 2003, 108:1089–1094.

16. Mak KH, Chia KS, Kark JD, et al: Ethnic differences in acute myocardial
infarction in Singapore. Eur Heart J 2003, 24:151–160.

17. Martha L, Talavera A, Larissa M, et al: Prevalence of major cardiovascular
risk factors and cardiovascular diseases among Hispanic/Latino
individuals of diverse backgrounds in the United States. JAMA 2012,
308(17):1768–1804.

18. Priyanka RG, Salam K, Huidrom SS, et al: Differences in conventional
caediovascular risk factors in two ethnic groups in India. Ethn Dis
2012, 6(22):372–376.

19. Zhai FY, He YN, Wang ZH, Hu YS: Status and characteristic of dietary intake
of 12 minority nationalities in China. J Hygiene Res 2007, 36(5):539–541.

20. Wen B, Li H, Lu D, Song X, et al: Genetic evidence supports demic
diffusion of Han culture. Nature 2004, 431:302–305.

21. Xiao FX, Yang JF, Cassiman JJ, Decorte R: Diversity at eight polymorphic
Alu insertion loci in Chinese populations shows evidence for European
admixture in an ethnic minority population from northwest China.
Hum Biol 2002, 74:555–568.

22. Iwasaki M, Kobayashi K, Suzuki H, et al: Polymorphism of the ABO blood
group genes in Han, Kazak and Uygur populations in the Silk Route of
northwestern China. Tissue Antigens 2000, 56(2):136–142.

23. Yao YG, Kong QP, Wang CY, Zhu CL, Zhang YP: Different matrilineal
contributions to genetic structure of ethnic groups in the silk road
region in China. Mol Biol Evol 2004, 21:2265–2280.

24. Zheng YY, Xie X, Ma YT, et al: Relationship between type 2 diabetes
mellitus and a novel polymorphism C698T in C5L2in the Chinese Han
population. Endocrine 2012, 41(2):296–301.

25. Daviglus ML, Liu K, Pirzada A, et al: Favorable cardiovascular risk profile in
middle age and health-related quality of life in older age. Arch Intern Med
2003, 163:2460–2468.

26. Stamler J, Stamler R, Neaton JD, et al: Low risk-factor profile and long-term
cardiovascular and non-cardiovascular mortality and life expectancy:
findings for 5 large cohorts of young adult and middle-aged men and
women. JAMA 1999, 282:2012–2018.

27. Neaton J, Wentworth D: Serum cholesterol, blood pressure, cigarette
smoking, and death from coronary heart disease: overall findings
and differences by age for 316,099 white men. Arch Intern Med 1992,
152:56–64.
28. Kaukua J, Turpeinen A, Uusitupa M, Niskanen L: Clustering of cardio-vascular
risk factors in type 2 diabetes mellitus: prognostic significance and tracking.
Diabetes Obes Metab 2001, 3:17–23.

29. Yusuf HR, Giles WH, Croft JB, Anda RF, Casper ML: Impact of multiple risk
factor profiles on determining cardiovascular disease risk. Prev Med 1998,
27:1–9.

30. Miller YD, Dunstan DW: The effectiveness of physical activity interventions
for the treatment of overweight and obesity and type 2 diabetes. J Sci Med
Sport 2004, 7:52–59.

31. Thomson CC, Rigotti NA: Hospital- and clinic-based smoking cessation
interventions for smokers with cardiovascular disease. Prog Cardiovasc Dis
2003, 45:459–479.

doi:10.1186/1476-511X-12-185
Cite this article as: Tao et al.: Prevalence of major cardiovascular risk
factors and adverse risk profiles among three ethnic groups in the
Xinjiang Uygur Autonomous Region, China. Lipids in Health and Disease
2013 12:185.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.nhlbi.nih.gov/guidelines/obesity/ob_gdlns.pdf
http://www.nhlbi.nih.gov/guidelines/obesity/ob_gdlns.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Ethics statement
	Sample design
	Examination methods
	Cardiovascular risk factors
	Statistical analyses

	Results
	Clinical characteristics
	Prevalence of CVD risk factors in Xinjiang
	Prevalence of adverse CVD risk profiles in Xinjiang

	Discussion
	Competing interests
	Authors’ contributions
	Funding
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


