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Aim: Assess the cardiovascular risks in Kazakh

population in Ili of Xinjiang Province.

Methods: A total of 1126 participants (M/F:

443/683) aged $35 years, living in Ili for more

than five years were selected via stratified

random sampling. Fasting plasma glucose

(FPG), blood lipids, body mass index (BMI),

and blood pressure (BP) were measured. The

risk was evaluated by 10-year risk estimation of

ischemic cardiovascular disease (ICVD) in

Chinese.

Results: The mean values of systolic blood

pressure (SBP), body mass index (BMI), blood

lipids were significantly higher in male than

female (P,.01). The mean value (%) of 10-year

morbid risk was higher in males than females

aged ,50 years (P,.05). A 10-year absolute

risk of ICVD was ,10% (P5.536) in 94.8% of

males and 95.6% of females. The ratio of high-

risk population (20%–40%) was higher in

males than females (2.93% vs .73%, P5.004).

There was significant difference in SBP, total

cholesterol, and BMI among high, moderate,

and low risk groups (P,.05).

Conclusion: Our study shows a high preva-

lence of cardiometabolic risks in the Kazakh

population. Immediate short-term and sustain-

able long-term programs should be carried out

to prevent the morbidity caused by known

preventable risk factors. (Ethn Dis. 2014;24[3]:

316–320)
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INTRODUCTION

Since the Framingham Heart Study
contributed to the identification of risk
factors for coronary heart disease (CHD),
multivariable risk scoring methods incor-
porated in national guidelines to predict
absolute CHD risk have served well in
developedcountries.1–4 Liuet al5 foundthat
the original Framingham Study overesti-
mated the CHD risk in the Chinese
population. Furthermore, as risk factor
patterns of cardiovascular disease are differ-
ent in China,6–7 and stroke is much more
prevalent than CHD, Chinese researchers
validated the main risk factors of cardiovas-
cular diseases and developed appropriate
prediction models and tools that could
estimate the total cardiovascular risks (both
CHD and stroke).8 Be that as it may, all
these studies focused only on mainland
Chinesewhile little attentionwaspaid to the
primary risk factors of ischemic cardiovas-
cular disease (ICVD) in the Kazakh popu-
lation. Our research aimed to study the
primary risk factors of ICVD in the Kazakh
population in Ili of Xinjiang Province.

METHODS

Participants
Our study was approved by the

Ethics Committee of Xinjiang Medical

University; it was conducted in accor-
dance with the Helsinki Declaration. All
participants provided informed written
consent. A random population sample
was identified in a rural area of Ili in
Xinjiang Province of China. A total of
1126 participants aged $35 years and
living in Ili for .5 years were selected by
stratified random sampling and investi-
gated with epidemiological methods.

Data Collection
All participants refrained from smok-

ing and drinking caffeinated beverages for
$24 hours before being examined. They
were interviewed by trained and certified
observers using a structured questionnaire.
The participants completed a self-admin-
istered questionnaire inquiring into their
past and current medical history, intake of
medications, and lifestyle. A trained nurse,
using a standard mercury sphygmoma-
nometer, measured blood pressure two
times, consecutively, with the participant
seated; the average of the two measure-
ments was used for our analysis. Hyper-
tension was defined as blood pressure of
$140 mm Hg systolic (SBP) and/or
$90 mm Hg diastolic (DBP) or being
on antihypertensive therapies. Body mass
index (BMI) was weight in kilograms
divided by height in meters squared, and
obesity was defined as BMI $30.9 Height,
weight, and waist circumference were
obtained from each participant with
standard protocols. Venous blood samples
collected after overnight fasting were
analyzed by standard automated methods
for blood lipids and fasting plasma glucose
(FPG). We defined diabetes mellitus as
either a history of treatment or a fasting
serum glucose level $126 mg/dL
(7.0 mmol/L).10 Dyslipidemia was de-
fined as a ratio of total cholesterol to
HDL-C of $4.5.11
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Judgment Standards of Results
According to Chinese Prediction

Model of Cardiovascular Diseases, the

value of six indices (individual age,

current smoking status, diabetes melli-

tus [DM], BMI, SBP, and total choles-

terol [TC]) were inserted into a formula

to get an absolute morbidity risk of 10-

year ischemic cardiovascular disease

(ICVD).12 Ischemic cardiovascular dis-

ease is a combined end point of events

of coronary heart disease and cerebral

ischemic stroke. Coronary heart disease

events include acute myocardial infarc-

tion, coronary artery disease, or sudden

cardiac death. Stroke events include

hemorrhagic stroke including subarach-

noid hemorrhage, ischemic cerebral

stroke, and stroke that cannot be

classified, except transient ischemic

attack (TIA) and other types of cerebral

diseases. According to risk value, the

participants were divided into extreme

high risk ($40%), high risk (,40%

and $20%), moderate risk (,20% and

$10%), and low risk (,10%). Risk

abnormality was defined as $10%.

Statistical Analysis
The data were analyzed with SPSS

13.0 statistical software. Data were

presented as mean 6 SD unless other-

wise specified. The methods of analysis

included t tests for continuous variables

and x2 tests for the dichotomous param-

eters. Stepwise multiple linear regression

was used to assess the independent
relations between arteriosclerosis and risk
factors. Comparisons for categorized
variables were made using Fisher’s exact
test. Statistical significance was stated
when the two-tailed P reached ,.05.

RESULTS

Characteristics of
Study Participants

The characteristics of study partici-
pants are shown in Table 1. The mean
values of SBP, BMI, and blood lipids in
males were significantly higher than
those in females (P,.01), but there
was no significant difference between
the two groups in age (45.54 6 6.93 vs
44.75 6 6.67, P5.056). The rate of
hypertension, smoking, diabetes melli-
tus, dyslipidemia, and obesity in males
was significantly higher than in females
(24.8% vs 19.6%, P5.038; 10.43% vs
7.98%; P5.001; 95.49% vs 98.39%,
P5.004; 20.32% vs 6.00%, P,.001;
13.54% vs 9.08%; P5.013, respective-
ly) (data not shown).

10-Year Morbidity Risk of
Cardiovascular Diseases in
Kazakh Population

Mean levels of 10-year morbidity
risk of cardiovascular diseases of both
sexes of the Kazakh population are
shown in Table 2. The mean value

(%) of risk of each age group in men

was higher than that of corresponding

age group in women (P,.05). Detec-

tion rates of abnormal absolute risk in

both sexes are shown in Table 3. There

was no significant difference in detec-

tion rate between males and females in

absolute-risk (%) and low-risk groups

(94.8% vs 95.6%, P5.536). Proportion

of moderate-risk population (10%–

20%) was more or less similar between

two groups (3.66% vs 2.25%, P5.185),

but the constituent ratio of high-risk

population (20%–40%) was higher in

males (2.93% vs .73%, P5.004). There

was no significant difference between

males and females in the above moder-

ate risk groups (x25.383, P5.536).

The relationship between cardiovas-

cular risk factors and mean levels of 10-

year absolute risk are listed in Table 4.

There was significant difference in levels

of SBP, TC, and BMI among high,

moderate, and low risk groups (P,.05),

with the exception of FPG (P5.354).

Kazakh males tended to have higher

levels of SBP, FPG, TC, and BMI than

females in the low risk groups (P,.05),

while there was no significant difference

in above moderate risk groups between

males and females (P..05). The detec-

tion rate of smoking was higher in high-

risk groups in both sexes (P,.05), while

Kazakh males tend to have a higher rate

of smoking than females in the low-risk

groups (P,.001).

Table 1. Characteristics of participants, mean ± SD

Male Female t P

n 443 683 - -
Age, years 45.54 6 6.93 44.75 6 6.67 1.914 .056
BMI, kg/m2 25.66 6 3.78 23.90 6 4.20 7.127 ,.001
SBP, mm Hga 131.26 6 20.86 126.62 6 21.77 3.545 ,.001
Glucose, mmol/L 5.19 6 1.69 4.94 6 1.14 2.716 .007
Triglycerides, mmol/L 1.56 6 1.20 1.21 6 .78 5.348 ,.001
TC, mmol/L 4.89 6 1.07 4.60 6 .93 4.727 ,.001
HDL-C, mmol/L 1.34 6 .34 1.41 6 .31 3.599 ,.001
LDL-C, mmol/L 3.29 6 1.01 2.98 6 .88 5.406 ,.001

a 1 mm Hg 5 .133 kPa.
BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; HDL-C, high density lipoproteins cholesterol; LDL-C, low density

lipoproteins cholesterol.
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DISCUSSION

Cardiovascular disease risks are a

result of the integration of multiple risk

factors. The current clinical guidelines

all adapted the strategy of applying

interventions according to the magni-

tude of integrated risks. The Framing-

ham Heart Study began its exploration

in 1967 using prediction models to

estimate the global risk of CHD for

individuals.1 However, the patterns of

distribution may vary from group to

group, so it does not fit Asians very well.

In 2006, Wu et al8 developed sex

specific optimal 10-year risk prediction

models for ICVD including ischemic

stroke and coronary events from 17 years

of follow-up data from the USA-PRC

Collaborative Study of Cardiovascular

Epidemiology cohort. The model

showed ICVD positively related to

age, SBP, serum TC, BMI, smoking,

and diabetes mellitus in both men and

women. Several studies demonstrated

that the methods and tools of 10-year

risk estimation of ICVD in Chinese

adults work well.13–16 However, we

found from the previous studies that

most researchers focused only on main-

land Chinese and no one had applied

the model to the Chinese Kazakh

population, although they have more

risk factors for ICVD. Therefore, using

this prediction model and score tool and

testing it in Kazakh population would

be noteworthy. What is notable about

doing this study in the Kazakh popula-

tion is that the Kazakhs also live in

Eastern Europe (Turkey) and northern

parts of Central Asia, mostly Kazakh-

stan, followed by Uzbekistan, Russia,

Mongolia, and China itself, and due to

the cultural similarity of lifestyles and

religion, our study could help to make a

predictive model for Kazakhs living in

those countries.

In China, the Kazakhs are an ethnic

minority group, with a population of

around 1,250,458, mainly living in the

Ili Kazakh Autonomous Prefecture,

Mori Kazakh Autonomous County,

and Barkol Kazakh Autonomous Coun-

ty in the Xinjiang Uyghur Autonomous

Region. Some are also located in

Tibetan Kazakh Autonomous Prefecture

in Qinghai Province and Aksay Kazakh

Autonomous County in Gansu Prov-

ince. Except for a few settled farmers,

most of the Kazakhs live by animal

husbandry. Yan et al17 evaluated and

compared the epidemiological and clin-

ical features of metabolic syndrome in

the Uyghur and Kazakh ethnic popula-

tions in 2005 and found that the

prevalence of hypertension and central

obesity in the Kazakh population was

significantly higher than that of Uyghur

population. Jing Tao et al18 also

researched the prevalence of major

cardiovascular risk factors among Han,

Ughyur, and Kazakh populations in the

Xinjiang Ughyur Autonomous Region

and found that hypertension, obesity,

and smoking rates were higher among

Kazakhs (54.6%, 24.5%, and 35.8%,

respectively), which again demonstrated

the importance of applying the predic-

tion model and score tool and testing it

in Kazakh population who tend to be at

higher risks.

In our study, we observed a signif-

icant increase in ICVD with increasing

age in the Kazakh population. Among

main risk factors of participants in the

study, mean values of SBP, DBP, and

TC in males were significantly higher

Table 2. Mean level of morbidity risk in different sexes, mean ± SD

Age groups, years

Male Female

t Pn Mean Level of Risk n Mean Level of Risk

35–39 100 1.064 6 .135 183 .954 6 .068 5.685 ,.001
40–44 117 1.824 6 .863 194 .724 6 .272 4.838 ,.001
45–49 92 2.660 6 .253 115 1.307 6 .183 3.086 .003
50–54 70 5.020 6 .471 114 3.368 6 .377 1.927 .05
55–59 64 7.900 6 .670 77 6.096 6 .802 1.405 .162

Table 3. Mean levels of absolute risk in different sexes

Groups

Risk ,10%

Risk$10%

,20% 20%–40% $40% Total

n
Constituent

Ratio, % n
Constituent

Ratio, % n
Constituent

Ratio, % n
Constituent

Ratio, % n
Constituent

Ratio, %

Male 420 94.8a 10 2.26b 13 2.93c 0 0 23 5.19d

Female 653 95.6a 25 3.66b 5 .73c 0 0 30 4.39d

a x25.383, P5.536.
b x251.756, P5.185.
c x258.287, P5.004.
d x25.383, P5.536.
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than in females. The mean value (%) of
10-year morbidity risk was higher in
men than women aged ,50 years
(P,.05), but there was no difference
in those aged .50 year(P$.05). This
may suggest that several important risk
factors of cardiovascular diseases have
superimposed the effects of each other
on the onset of disease. In addition, we
found risk factors were greater in
Kazakh males than Chinese males aged
.45 years, and mean levels of 10-year
morbid risk for cardiovascular diseases
in both sexes of Kazakhs were more than
those of mainland Chinese.

We found significant differences in
the level of SBP, TC, and BMI among
low, moderate, and high-risk groups.
The cardiovascular risk factors were
more common in moderate-and high-
risk populations than low-risk groups,
which could make this method appro-
priate for detecting the high-risk indi-
viduals in the Kazakh population.

CONCLUSION

A potential weakness of our study is
that the study population was aged 35–
59 years, thus limiting applicability to
those aged $60 years. Also, our method
only estimates the risk of developing
ICVD within a 10-year time period, so
caution should be taken when applying
these results to young persons. Several
strengths of our study include: the large
cohort of individuals from the commu-
nity, and our use of uniform protocols
including questionnaires, anthropomet-
ric measurements, assessment of con-
ventional risk factors, and the ABI
measure. We believe our results will

further understanding of the status of
primary risk factors of cardiovascular
diseases in the Kazakh population and
provide scientific evidence for formula-
tion of communal control strategies for
cardiovascular and cerebrovascular dis-
eases in Xinjiang Province.
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In our study, we observed a

significant increase in ICVD

with increasing age in the

Kazakh population.
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