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Early identification of individuals with high risk is crucial to prevent-
ing cardiovascular disease (CVD). We aimed to determine the preva-
lence of high CVD risk in Inner Mongolia and to analyze the treat-
ment of major risk factors among individuals with high CVD risk.
We selected 70,380 participants aged 35–75 years in Inner Mongo-
lia between 2015 and 2017 using multistage stratified sampling. All
participants completed a questionnaire and their blood pressure,
blood glucose and lipid levels, height, weight and waist circumfer-
ence were measured. Participants without a history of CVD were
defined as high CVD risk if the predicted 10-year risk for CVD ex-
ceeded 10%. We assessed rates of high CVD risk and the prevalence
and treatment of major risk factors among individuals with high
CVD risk. After excluding participants with previous CVD, 68,083
participants remained. The overall prevalence of high CVD risk was
24.96%. The age- and sex-standardized rate of high CVD risk was
22.92%. Among high-risk participants, the prevalence of risk factors
was hypertension (91.9%), dyslipidemia (54.1%), obesity (34.6%), di-
abetes (27.6%), and smoking (24.5%); clustering of these risk factors
was common. The percentage of high-risk individuals taking antihy-
pertensive drugs was 45.94% in those with hypertension; 27.99% of
those with diabetes took hypoglycemic drugs and only 5.01% of those
with dyslipidemia took lipid-lowering drugs. Control rates of hyper-
tension, diabetes, and dyslipidemia were 1.20%, 4.43%, and 2.78%,
respectively. Therefore, the prevalence of high CVD risk was elevated
in Inner Mongolia, and treatment and control rates were low.
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1. Introduction
Cardiovascular disease (CVD) is the main cause of mor-

bidity and mortality worldwide. In 2015, there were an
estimated 422.7 million prevalent cases and 17.9 million
deaths caused by CVD [1], and these figures showed no large
changes in 2016 [2]. The burden of disease caused by CVD
has been gradually increasing in China [3]. There were an
estimated 290 million patients with CVD, and the disease ac-
counted for more than 40% of deaths in 2015 [4]. The bur-
den of CVD in Inner Mongolia is at a higher level than in

the rest of the country [4–6]. Inner Mongolia, located in the
north of China, has well-developed animal husbandry and
agriculture, but its per capita income and educational level
are not high, and its medical and health resources are insuf-
ficient. Unhealthy lifestyles such as high-salt, high-fat diets,
and high rate of drinking alcohol are common in local resi-
dents. In 2017, disability-adjusted life-years (DALYs) owing
to stroke and ischemic heart disease in Inner Mongolia were
much higher than those in China. Therefore, the prevention
of CVD in Inner Mongolia is urgent.

Early identification of high-risk individuals is a crucial
strategy in primary prevention of CVD, based on the avail-
ability of appropriate CVD risk assessmentmodels and guide-
line recommendations [7]. Several well-known models for
CVD risk assessment have been developed, to identify high-
risk individuals and decrease the probability of future CVD
events in the United States and Europe [7–10]. The age-
adjusted death rate attributable to CVD in the United States
decreased from 269.6 per 100,000 population in 2006 to 219.4
per 100,000 in 2016, which reflects the success of this strategy
[11]. In 2011, a risk predictionmodel of CVDwas established
to identify high-risk individuals in China, issued according to
the Chinese Guideline for the Prevention of Cardiovascular
Disease [12]. This guideline also suggests intervention for
high-risk individuals. However, the prevalence of high CVD
risk in Inner Mongolia remains unknown, making it difficult
to implement interventions.

To this end, the aim of the present studywas to investigate
the prevalence and the risk factors of high CVD risk in In-
ner Mongolia, to analyze the treatment of major risk factors
among individuals with high CVD risk in Inner Mongolia.
The findings of this study will be crucial for decision-making
in the prevention and intervention of CVD. Because the geo-
graphical location and lifestyle habits among residents of In-
ner Mongolia represent northern China to some extent, the
findings of this study can also serve as a reference for CVD
prevention in northern China.
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Fig. 1. Map of InnerMongolia, with study sites. Legend: The six sites were Hollinger County in Hohhot City, Haibowan District inWuhai City, Zhungeer
Banner in Erdos City, Aohan Banner in Chifeng City, Horqin Right Front Banner in Hinggan League, andManzhouli district in Hulunbeier City, respectively.

2. Materials &methods

2.1 Study regions and participants

This studywas part of theChina Patient-Centered Evalua-
tive Assessment of Cardiac Events (PEACE) Million Persons
Project, which has been described previously [13]. Briefly,
we used a multistage stratified sampling method to select a
representative sample of the general population aged 35–75
years in InnerMongolia from 2015 to 2017 (Fig. 1). The sam-
pling process was stratified according to socioeconomic sta-
tus, geographic region, and urbanization. In the first sam-
pling, we selected cities from different geographic regions.
The next stage was to select city districts from among the
cities and rural townships from among counties. In the fi-
nal stage, we selected street districts from among city dis-
tricts and rural villages from among townships for the local
population base. In total, 70,380 participants from six sites
were eventually included. All enrolled participants provided
their written informed consent. The central ethics commit-
tee of the China National Center for Cardiovascular Disease
approved this project [14].

2.2 Definition of high CVD risk

According to the Chinese Guideline for the Prevention of
Cardiovascular Disease, we defined high CVD risk as a pre-
dicted 10-year risk for CVD exceeding 10%. This criterion
was calculated on the basis of age, sex, smoking status, systolic
blood pressure, the presence of diabetes, and total cholesterol
level using risk prediction charts of the Chinese Guideline for
the Prevention of Cardiovascular Disease (Table 1) [12]. Par-
ticipants were excluded if they had a history of CVD, includ-
ing myocardial infarction, percutaneous coronary interven-
tion, coronary artery bypass grafting, or stroke.

2.3 Data collection and variables

For each participant, blood pressure, blood glucose and
lipid levels, height, weight and waist circumference were
measured. Blood pressure was measured twice on the right
upper arm using an electronic blood pressure monitor (Om-
ron HEM-7430; Omron Corporation, Kyoto, Japan) after 5
minutes of rest, with the participant in a seated position. We
took the average blood pressure value of the two readings
as the final value. Blood samples were drawn by venipunc-
ture after at least 10 hours of overnight fasting, to measure
fasting blood glucose and lipid levels (PD-G001-2 BeneCheck
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Table 1. Risk prediction charts of the Chinese guideline for the prevention of cardiovascular disease.
Those who accord with any of the following criteria can be directly classified as high-risk or extremely high-risk,

without the need for ASCVD risk assessment.

Extremely high-risk: ASCVD patients (Including patients with symptomatic PAD)
High-risk:
(1) Diabetics (ages≥40 years old)
(2) Very high levels of a single risk factor, including: 1⃝LDL-C≥4.9 mmol/L (190 mg/dL) or TC≥7.2 mmol/L
(280 mg/dL); 2⃝Grade 3 hypertension; 3⃝ Heavy smoking (smoke≥30 sticks per day)

Those who do not conform to the criteria, the 10-year risk of ASCVD was estimated according to the following table.

Risk factors
piece Stratification of serum cholesterol levels (mg/dL)

120≤ TC< 160 160≤ TC< 200 200≤ TC< 280
Or 70≤ LDL-C< 100 Or 100≤ LDL-C< 130 Or 130≤ LDL-C< 190

Without hypertension
0–1 Low risk (<5%) Low risk (<5%) Low risk (<5%)
2 Low risk (<5%) Low risk (<5%) Medium risk (5%–9%)
3 Low risk (<5%) Medium risk (5%–9%) Medium risk (5%–9%)

With hypertension

0 Low risk (<5%) Low risk (<5%) Low risk (<5%)
1 Low risk (<5%) Medium risk (5%–9%) Medium risk (5%–9%)
2 Medium risk (5%–9%) High risk (≥10%) High risk (≥10%)
3 High risk (≥10%) High risk (≥10%) High risk (≥10%)

Legend: ASCVD, arteriosclerotic cardiovascular disease; TC, total cholesterol; HDL-C, high density lipoprotein choles-
terol; LDL-C, low density lipoprotein cholesterol; TG, triglyceride.

and Cardiochek PA, respectively). Height, weight, and waist
circumference were measured with participants light clothes
and without shoes.

In addition, we also collected information on sociodemo-
graphic characteristics (ethnicity, education, occupation, an-
nual household income, and so on), health behaviors (smok-
ing and alcohol intake), medical history, and medication use
during in-person interviews.

The main risk factors of CVD (hypertension, diabetes,
dyslipidemia, obesity, smoking) were defined as follows. Hy-
pertension was defined as an average systolic blood pressure
of 140 mm Hg or higher, or an average diastolic blood pres-
sure of 90 mm Hg or higher, or self-reported use of antihy-
pertensive drugs over the previous 2 weeks, in accordance
with Chinese guidelines for themanagement of hypertension
[15]. Diabetes was defined as fasting blood glucose of 126
mg/dL or higher or self-reported diabetes, or self-reported
use of hypoglycemic drugs or insulin injections in the previ-
ous 2 weeks [16]. Dyslipidemia was defined as a total choles-
terol of 240 mg/dL or higher, or a low-density lipoprotein
cholesterol of 160mg/dL or higher, or a high density lipopro-
tein cholesterol of 40 mg/dL or lower, or triglyceride level of
200 mg/dL or higher, or use of lipid-lowering drugs in the
previous 2 weeks, in accordance with the Chinese guidelines
on prevention and treatment of dyslipidemia in adults [17].
Bodymass index (BMI) was calculated as weight in kilograms
divided by height squared in meters. Obesity was defined as a
BMI of at least 28 kg/m2 and overweight as 24.0–27.9 kg/m2.
Current smoker was defined as smoking at least one cigarette
per day in the past 12 months. The clustering of these risk
factors in high-risk individuals was defined as the presence
of at least two risk factors in one individual. Drinking was
defined as drinking alcohol at least one time per month in

the past 12months.
We calculated the treatment and control rate of hyperten-

sion, diabetes, and dyslipidemia in the high-risk individuals
of CVD. Treatment of hypertension, diabetes and dyslipi-
demia were defined as current use of antihypertensive med-
ication, hypoglycemic drugs and lipid-lowering drugs, re-
spectively. Control of hypertension was defined as an av-
erage SBP of less than 140 mm Hg and an average DBP of
less than 90 mm Hg over two readings among participants
with hypertension; control of diabetes was defined as a fast-
ing blood glucose of less than 126 mg/dL among participants
with diabetes; control of dyslipidemia was defined as a total
cholesterol of less than 126 mg/dL, a low-density lipoprotein
cholesterol of less than 160mg/dL, a high density lipoprotein
cholesterol of more than 40 mg/dL, and triglyceride level of
less than 200 mg/dL among participants with dyslipidemia.
2.4 Statistical analysis

We estimated the prevalence of high CVD risk among all
participants, as well as the treatment of high CVD risk. For
comparisons with the prevalence of high CVD risk in other
regions of China, the prevalence in InnerMongolia was stan-
dardized using data of the Sixth National Population Census.
Continuous data are presented as mean± standard deviation
(SD) and compared using the Student t-test or nonparametric
Wilcoxon signed-rank test. Categorical variables are shown
as proportions and compared using a chi-squared test. Sta-
tistical analyses were performed using SAS version 9.4 (SAS
Institute, Cary, NC, USA). Two-sided P < 0.05 was consid-
ered statistically significant.
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Table 2. Demographic characteristics of participants.
Men Women Total χ2, t or Z P

Age, n (%)
35–44 4087 (40.8) 5932 (59.2) 10019

223.756 <0.001
45–54 8856 (39.0) 13831 (61.0) 22687
55–64 10767 (42.1) 14832 (57.9) 25599
65–75 4680 (47.9) 5098 (52.1) 9778

Ethnic group, n (%)
Han people 25529 (41.8) 35548 (58.2) 61077

3.024 <0.001
Mongolian 2430 (41.0) 3492 (59.0) 5922
The other a 409 (39.7) 621 (60.3) 1030
Unknown 22 (40.7) 32 (59.3) 54

Living environment (Rural), n (%) 20002 (42.2) 27408 (57.8) 47410 15.440 <0.001
Education (High school diploma), n (%) 9668 (51.4) 9138 (48.6) 18806 1007.696 <0.001
Occupation (Farmer), n (%) 12962 (40.1) 19338 (59.9) 32300 62.237 <0.001
Marital status (Married), n (%) 26455 (42.6) 35667 (57.4) 62122 229.338 <0.001
Household income (>50000 ¥/year), n (%) 3720 (48.0) 4026 (52.0) 7746 143.862 <0.001
Smoking, n (%) 14173 (83.0) 2912 (17.0) 17085 15969.336 <0.001
Drinking, n (%) 15458 (80.9) 3638 (19.1) 19096 16817.944 <0.001
BMI (kg/m2), mean± SD 25.67± 3.46 25.77± 3.58 25.72± 3.53 3.637 <0.001
SBP (mmHg), mean± SD 140.90± 20.07 140.55± 21.71 140.54± 20.85 2.130 0.033
DBP (mmHg), mean± SD 86.85± 11.47 83.46± 11.50 84.77± 11.55 37.957 <0.001

GLU (mg/dL),M (P25, P75)
113.40 111.60 111.60

–3.939 <0.001
(102.60, 127.80) (100.80, 126.60) (100.80, 127.80)

TC (mg/dL),M (P25, P75)
170.71 192.78 182.71

–32.927 <0.001
(144.78, 200.03) (165.68, 228.39) (155.61, 216.78)

HDL-C (mg/dL),M (P25, P75)
46.40 56.80 52.40

–38.164 <0.001
(35.60, 58.80) (47.20, 68.00) (41.60, 64.40)

LDL-C (mg/dL),M (P25, P75)
93.65 106.13 100.28

–21.860 <0.001
(72.97, 117.45) (83.11, 136.57) (78.04, 127.60)

TG (mg/dL),M (P25, P75)
127.70 133.92 131.31

–3.860 <0.001
(89.57, 193.05) (96.53, 189.57) (93.92, 191.31)

Legend: BMI, Body Mass Index; SBP, Systolic Blood Pressure; DBP, diastolic blood pressure; GLU, glucose; TC, total cholesterol;
HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; TG, triglyceride. aThe other ethnic groups
including Manchu, Korean, Oroqen, Ewenki, and so on.

3. Results
3.1 Characterstics of the study participants

Among 70,380 participants, 2297 were excluded because
of previous CVD, leaving 68,083 participants included in this
study. The mean age of participants was 54.27 ± 9.37 years,
with 28,390 men (mean age 54.81 ± 9.58 years) and 39,693
women (mean age 53.87 ± 9.20 years). Demographic and
clinical characteristics of the 68,083 participants in this cross-
sectional survey are presented in Table 2.

3.2 Prevalence of high CVD risk
The overall prevalence of high CVD risk was 24.96% (n =

16991), and the age- and sex-standardized rate of high CVD
risk was 22.92%. As shown in Table 3, the prevalence of high
CVD risk was significantly higher in men than in women
(26.8% vs. 23.6%, P < 0.001). The prevalence of high CVD
risk increased with age (P < 0.001). Participants in urban ar-
eas had a greater prevalence of high CVD risk than those in
rural areas, and people who were not married had a higher
CVD risk than those who were married (P < 0.001). The

prevalence of high CVD risk was not significantly associ-
ated with ethnicity, education, and income (all P > 0.05). In
addition, participants with CVD risk factors (smoking, obe-
sity, hypertension, diabetes, and dyslipidemia) had a greater
prevalence of high CVD risk than those without CVD risk
factors (all P < 0.001).

After multiple logistic regression analysis, the results
showed that age over 55 years old, farmer, obesity, hyper-
tension, diabetes and dyslipidemia were independently asso-
ciated with high CVD risk (Table 4).

3.3 Prevalence of major risk factors among individuals with high
CVD risk

We analyzed the prevalence of five major risk factors
among individuals with high CVD risk and found that the
most common risk factorwas hypertension (91.9%), followed
by dyslipidemia (54.1%), obesity (34.6%), diabetes (27.6%),
and smoking (24.5%). Except for obesity, the difference be-
tweenmen and womenwas significant (all P < 0.05); the dif-
ferences for hypertension, dyslipidemia, diabetes, and smok-
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Table 3. Prevalence of high cardiovascular disease risk.
Factors Groups n (%) χ2 P

Sex
Men 7608 (26.8)

88.209 <0.001
Women 9383 (23.6)

Age

35–44 1437 (14.3)

136.891 <0.001
45–54 5834 (21.3)
55–64 7299 (28.5)
65–75 3421 (35.5)

Living environment
Urban 5614 (27.2)

76.715 <0.001
Rural 11377 (24.0)

Ethnic group

Han people 15244 (25.0)

6.317 0.097
Mongolian 1444 (24.4)
The other a 287 (27.9)
Unknown 16 (29.6)

Education
High school diploma 12360 (25.1)

1.522 0.217
High school degree and above 4631 (24.6)

Occupation
Farmer 7864 (24.3)

12.193 <0.001
Not a farmer 9127 (25.5)

Marital status
No 1923 (32.3)

186.066 <0.001
Married 15068 (24.3)

Household income(¥/year)
≤50000 15021 (24.9)

1.058 0.304
>50000 1970 (25.4)

Smoking
No 12824 (25.1)

3.908 0.048
Yes 4167 (24.4)

Obesity
No 11118 (21.7)

1141.488 <0.001
Yes 5873 (34.7)

Hypertension
No 1378 (4.5)

12153.376 <0.001
Yes 15163 (41.3)

Diabetes
No 12299 (22.4)

1009.543 <0.001
Yes 4692 (35.7)

Dyslipidemia
No 7791 (18.6)

2365.128 <0.001
Yes 9200 (35.2)

Legend: aThe other ethnic groups including Manchu, Korean, Oroqen, Ewenki, and so on.

ing between urban and rural residents were also significant
(all P < 0.001). There was a significant difference for obe-
sity between Han and Mongolian ethnicity (P < 0.001). The
results are shown in Table 5.

We also found that clustering of these risk factors was
common among participants with high CVD risk. As shown
in Table 6, only 21.4% individuals suffered from a single risk
factor, more than 40 percentage individuals suffered from 2
risk factors, and one-quarter of individuals suffered from 3
risk factors.

3.4 Treatment among individuals with high CVD risk

On the basis of the Chinese Guideline for the Prevention
of Cardiovascular Disease, healthy lifestyle and medication
use should be adopted to prevent the occurrence of CVD
among individuals with high CVD risk. Among study par-
ticipants with high CVD risk, we found that the percentage
taking antihypertensive drugs was 45.94% in those with hy-
pertension, the percentage taking hypoglycemic drugs was
27.99% in those with diabetes, and the percentage taking
lipid-lowering drugs was only 5.01% in those with dyslipi-
demia. In addition, the control rates of hypertension, dia-

betes, and dyslipidemia were 1.20%, 4.43%, and 2.78%, re-
spectively (Fig. 2).

4. Discussion
This was the first large-scale study to provide a complete

overviewof the prevalence and treatment of highCVDrisk in
InnerMongolia. Our study findings indicated that the preva-
lence of high CVD risk is elevated in Inner Mongolia, with
approximately one-quarter of middle-aged adults at high risk
of CVD. Among individuals with high CVD risk, the main
risk factors of CVD were common, as was clustering of risk
factors. However, treatment and control of risk factors were
low.

The prevalence of high CVD risk in Inner Mongolia as
reported in this study was much higher than those in other
areas in China [18]. The age- and sex-standardized rate of
high CVD risk in Inner Mongolia was more than three times
higher than that in China. This may be related to the eco-
nomic, social characteristics and negative health behaviors
of local residents. In Inner Mongolia, the level of education
and income was low, and negative health behaviors such as
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Table 4. Multiple logistic regression analysis for high CVD
risk factors.

Factor Groups
High CVD risk

OR (95% CI) P

Sex
Men 1.000

Women 0.865 (0.832, 0.900) <0.001

Age

35–44 1.000
45–54 1.073 (0.997, 1.155) 0.061
55–64 1.166 (1.085, 1.252) <0.001
65–75 1.382 (1.276, 1.497) <0.001

Living environment
Urban 1.000
Rural 0.839 (0.795, 0.886) <0.001

Marital status
No 1.000
Yes 0.788 (0.737, 0.843) <0.001

Occupation
Not a farmer 1.000
Farmer 1.057 (1.006, 1.110) 0.028

Obesity
No 1.000
Yes 1.288 (1.234, 1.344) <0.001

Hypertension
No 1.000
Yes 12.944 (12.198, 13.735) <0.001

Diabetes
No 1.000
Yes 1.309 (1.250, 1.371) <0.001

Dyslipidemia
No 1.000
Yes 2.088 (2.007, 2.173) <0.001

Legend: OR, odds ratio; CI, confidence interval.

Fig. 2. Treatment and control among individuals with high cardio-
vascular disease risk. Legend: Patients of hypertension, diabetes and dys-
lipidemia refer to the high CVD risk individuals who have been diagnosed
with the corresponding disease according to the corresponding diagnostic
criteria; Treatment of hypertension, diabetes and dyslipidemia refers to the
current use of antihypertensive medication, hypoglycemic drugs and lipid-
lowering drugs, respectively; control refers to the patients with hyperten-
sion, diabetes and dyslipidemia whose blood pressure, blood sugar and blood
lipids are controlled at the normal levels.

high-salt, high-fat diets, and high rate of drinking are com-
mon [19]. Under all those factors, the prevalence of CVD risk
factors such as hypertension, diabetes, obesity were higher
amongChina [20–22], therefore, the prevalence of highCVD
risk was high. The results of this study were the same, the
mean blood pressure level, no matter systolic pressure or di-
astolic pressure was at a very high level, the systolic pres-
sure has reached the diagnostic criteria for hypertension. The

mean blood glucose level, total cholesterol and high-density
lipoprotein cholesterol levels were all higher than the na-
tional average [23].

Early identification and intervention of high-risk indi-
viduals is very important for the prevention of CVD. In
the United States, the age-adjusted death rate for coronary
heart disease fell from 542.9 to 266.8 cases per 100,000 pop-
ulation among men aged 25 to 84 years and from 263.3 to
134.4 among women between 1980 and 2000; approximately
44% of the decrease was attributed to changes in risk factors
among individuals with high risk [24]. We identified the fol-
lowing risk factors on highCVD risk in InnerMongolia: men
sex, older, being unmarried, living in urban areas, farmer,
obesity, hypertension, diabetes and dyslipidemia, which was
consistent with previous studies [3, 12, 18, 25]. Men had a
higher prevalence of high CVD risk than women, the reason
is likely that the exposure levels of CVD risk factors for men
is higher than women. For example, smoking and drinking
rates were much higher than women, the average SBP, DBP
and GLU were also higher among men in this study. Preva-
lence of high CVD risk increased with age increasing, which
was because the effects of risk factors are accumulating and
degradation of bodily functions [26]. Individuals living in ur-
ban areas got relatively little exercise, and unmarried individ-
uals were possibly in a relatively poor state of social support.
Prevention and early controlmeasures arewarranted in these
high-risk individuals.

The most common risk factor was hypertension among
participants with high CVD risk; the percentage was as high
as 91.9%, this result was similar to the nationwide study, so
was the percentage of dyslipidemia [18]. However, we found
that the percentage of diabetes was lower than the result of
the nationwide study, the percentage of obesity was higher
than that, it indicated that we should pay more attention to
obesity of high-risk individuals.

This is the first survey to report clustering of CVD risk
factors in Inner Mongolia. We found that clustering of CVD
risk factors was very common in people aged 35–75 years
with high CVD risk. Previous studies conducted in China
and in the other regions [27–30] have demonstrated cluster-
ing of primarily one CVD risk factor. In this study, partici-
pants with high CVD risk had clustering of two major CVD
risk factors; this indicates a greater challenge for the preven-
tion of CVD in individuals with high CVD risk.

Although the prevalence of CVD risk factors was high,
treatment and control were very low among our partici-
pants. We found that among individuals with high CVD risk,
the percentage taking antihypertensive drugs among those
with hypertension was 45.94%. The percentage taking hypo-
glycemic drugs among those with diabetes was 27.99%, and
the percentage taking statins among those with dyslipidemia
was only 5.01%. The percentage of antihypertensive treat-
ment is actually higher in this study compared to the result
of a nationwide study [18], however, the rate of control was
much lower than the results of this nationwide study [14].
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Table 5. Prevalence of major risk factors, by sex, living environment, and ethnicity [n (%)].
Current smoking Obesity Hypertension Diabetes Dyslipidemia

Total 4167 (24.5) 5873 (34.6) 15613 (91.9) 4692 (27.6) 9200 (54.1)
Sex

Men 3560 (46.8) 2684 (35.3) 6878 (90.4) 2197 (28.9) 4211 (24.8)
Women 607 (6.5) 3189 (34.0) 8735 (93.1) 2495 (26.6) 4989 (53.2)
χ2 3690.668 3.099 40.766 10.992 8.035
P <0.001 0.081 <0.001 0.001 0.005

Living environment
Urban 1191 (21.2) 1898 (33.8) 5036 (89.7) 1670 (29.7) 3368 (60.0)
Rural 2976 (26.2) 3975 (34.9) 10577 (93.0) 3022 (26.6) 5832 (51.3)
χ2 49.624 2.124 53.737 19.073 115.431
P <0.001 0.124 <0.001 <0.001 <0.001

Ethnicity
Han 3744 (22.4) 5197 (34.1) 14011 (91.9) 4192 (27.5) 8213 (53.9)
Mongolian 352 (24.4) 554 (38.4) 1336 (92.5) 412 (28.5) 798 (55.3)
χ2 0.024 10.666 0.662 0.704 1.020
P 0.877 0.001 0.416 0.401 0.312

Table 6. Clustering of risk factors among individuals with
high cardiovascular disease risk [n (%)].

Men Women Total

1 risk factor 1118 (14.7) 2526 (26.9) 3644 (21.4)
2 risk factors 3493 (45.9) 3947 (42.1) 7440 (43.8)
3 risk factors 2065 (27.1) 2321 (24.7) 4386 (25.8)
4 risk factors 697 (9.2) 554 (5.9) 1251 (7.4)
5 risk factors 234 (3.1) 32 (0.3) 266 (1.6)

The reason may be due to hypertension was the most preva-
lent risk factor (91.9%), and often clustering with other risk
factors, such as diabetes and dyslipidemia, but the rates of
treatment for them were low, which affected the rate of con-
trol for hypertension. Low treatment and control rates for
diabetes and dyslipidemia could be the result of low rates of
awareness about diabetes (38.0%) and dyslipidemia (5.50%),
in comparison with other studies in China or in other coun-
tries [14, 31–33], in addition, the clustering of risk factors also
affects the control rate. The lack of management for hyper-
tension, diabetes and dyslipidemia might be due to the insuf-
ficient health investment [34], the health service should be
improved, including screening and health education for the
individuals of high CVD risk.

Our study had several limitations. First, as these findings
were derived from a cross-sectional study, and the prevalence
of high CVD risk or medication use were based on question-
naires and measurements, the results might be affected by re-
call bias. Second, high CVD risk was defined according to
the Chinese Guideline for the Prevention of Cardiovascular
Disease; therefore, comparisons between this study and those
from other countries should be made with caution. Finally,
we excluded patients with a history of CVD in the definition
of high CVD risk because wewished to focus on primary pre-
vention of CVD.

5. Conclusions
In conclusion, we identified the prevalence of high CVD

risk in InnerMongoliawasmuch higher than that in other ar-
eas in China, especially for men sex, older, being unmarried,
living in urban areas, farmer, obesity, hypertension, diabetes
and dyslipidemia. Among individuals with high CVD risk,
the risk factors of CVD were common, as was clustering of
risk factors. However, treatment and control rates were low.
Our findings suggested that the need for reduce weight and
medication use should be adopted to control blood pressure,
blood sugar and blood lipid levels targeting individuals with
high CVD risk, to reduce the CVD burden in Inner Mongo-
lia. In addition, in view of the high prevalence of high CVD
risk, early detection of high-risk individuals is crucial, such as
establishing a CVD risk assessment models of Inner Mongo-
lia.
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