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Abstract

Objectives: This study aimed to explore the distribution differences of common risk factors between
coronary heart disease (CHD) and stroke in China.

Setting: The China National Stroke Screening Survey is a cluster sampling survey based on a
nationwide general community population, adopting multi-stage stratified sampling method and
covering all 31 provinces in China mainland.

Participants: Total number of 725 707 people aged 40 and above were included in the study.

Primary and secondary outcome measures: The basic demographic information, lifestyle
behavior, physical examination, traditional risk factors, family history of cardiovascular disease
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33  (CVD) and CVD events were collected. Risk factors of CHD and stroke were explored and analyzed
34  in the whole investigated population to identify the common risk factors. Multivariate logistic

35  regression analysis was used to analyze the distribution difference of risk factors between CHD and
36  stroke.

oNOYTULT D WN =

37  Results: There were 13 variables associated with CHD and stroke, in which 11 variables revealed

9 38 differences in the distribution between CHD and stroke. Family history of stroke (OR: 2.30; 95% CI,
10 39  2.15-2.45), male (OR: 1.92; 95% CI, 1.80-2.05), rural areas (OR: 1.70; 95% CI,1.60-1.80), transient
11 40  ischemic attack (OR: 1.41; 95% CI, 1.30-1.54) and hypertension (OR: 1.28; 95% CI, 1.19-1.38)
1241  indicated significantly stronger association with stroke, while family history of CHD (OR: 0.25; 95%
13 4 0.23-0.27), atrial fibrillation (OR: 0.60; 95% CI, 0.51-0.71), diabetes (OR: 0.76; 95% CI, 0.71-
43 0.81), dyslipidemia (OR: 0.76; 95% CI, 0.72-0.81), smoking (OR: 0.79; 95% CI, 0.73-0.85) and

16 44  overweight/obesity (OR: 0.90; 95% CI, 0.86-0.93) had closer relationship with CHD.

18 45  Conclusions: The distribution of risk factors for CHD and stroke were substantial differences. More
19 46  specific prevention and control measures should be formulated according to the distribution
20 47  differences of risk factors related to CVD.

21
;g 48  Strengths and limitations of this study
;;' 49  The China National Stroke Screening Survey is a nationwide cross-sectional study based on general

26 S0  community population.

28 51 CHD and stroke had many common risk factors, while the distribution of specific risk factors
29 52 between CHD and stroke were substantial differences.

31 53  More specific prevention and control measures should be formulated according to the distribution
32 54 differences of risk factors related to CVD.

34 55 1 Introduction
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56  Cardiovascular disease (CVD) is the leading cause of death in China and worldwide'2. Previous

3g 7  studies have shown the significant regional and ethnic differences in the incidence and mortality of
39 58 CVD?*® For example, coronary heart disease (CHD) is the leading cause of death in most Western
40 59  countries, while stroke is more common in China*¢. The distributional differences of specific risk
41 60 factors for different CVD types may be an important reason for this phenomenon. To clarify the
4261 relationship between different risk factors and the first manifestation of CVD can help us better

43 62 understand the pathophysiological mechanism of different CVD, as well as the potential benefits of
45 03 controlling these risk factors.

47 64 Many previous studies have considered the CHD and stroke as a whole to explore common risk

48 65  factors of both’. Only a few studies investigated the differences of risk factors between CHD and
49 66  stroke in a same cohort!'%-'4, some of which just enrolled male or female populations!®!!, or only

50 67 reported the difference of a single risk factor'?, or conducted based on a small sample size!4. There is
21 68 still lack of large sample size, representative population-based research about whether differences

69  exist in the distribution of risk factors between CHD and stroke. The China National Stroke

54 70 Screening Survey (CNSSS) is a nationwide cross-sectional study based on general community

55 71  population. By analyzing the data collected from the CNSSS, this study aimed to explore the specific
56 72  common risk factors of CHD and stroke and whether there are differences in the distribution of these
57 73  specific risk factors between CHD and stroke.
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2 Materials and Methods

2.1 Study design

The CNSSS is a cluster sampling survey based on a nationwide general community population,
adopting multi-stage stratified sampling method and covering all 31 provinces in China mainland.
The initial stages of CNSSS had been described in our previous publications!>-1°.

In the first stage, a certain number of prefecture-level cities were selected by each province
according to the different proportion of the Sixth National Population Census of China in 2010. In
the second stage, one urban street and one rural town were selected from each prefecture-level city,
respectively. In the third stage, residents aged 40 and above were selected as a group in a given
number of urban streets and rural towns, and the response rate of each place was required to be no
less than 85%. Ultimately, 828 764 subjects from 256 streets and towns participated in the survey,
each of whom signed a written informed consent.

2.2 Data collection

A questionnaire survey which conducted by trained staff was performed based on the population
aged 40 and above in the sampled communities and towns by adopting the unified epidemiological
survey scale of CVD. The project developed a data reporting information platform, in which the
information of the paper questionnaire was reported uniformly by trained staff of each sub-center.
The following variables were analyzed for the present study: (1) basic demographic information: sex,
age and place of residence; (2) lifestyle behavior: smoking, alcohol consumption, and exercise; (3)
physical examination: blood pressure, height, weight, body mass index (BMI); (4) traditional risk
factors: hypertension, diabetes, dyslipidemia, atrial fibrillation (AF), transient ischemic attack (TIA),
family history of CHD or stroke; (5) CVD events: CHD, stroke.

2.3 Definition of cardiovascular diseases and risk factors

The diagnosis of CHD and stroke were confirmed by professional doctors, based on self-reported
history and medical records. Blood pressure, fasting blood sugar, fasting blood lipids and BMI were
measured on site for all survey subjects!'®??. Hypertension was diagnosed by self-reported history of
hypertension, or current use of anti-hypertensive drugs within 2 weeks, or elevated blood pressure
(systolic pressure > 140mmbhg or diastolic pressure > 90mmbhg) in the on-site measurement!'®.
Diabetes was diagnosed by self-report history of diabetes, or current use of hypoglycemic drugs, or
fasting blood glucose > 7.0mmol/l in the on-site measurement!’. Dyslipidemia was diagnosed by self-
reported history of dyslipidemia, or current use of lipid-lowering drugs, or the detection of one or
more of the following status (total cholesterol > 240 mg/dl, triglycerides > 200 mg/dl, HDL < 40
mg/dl) in the on-site measurement!’. AF was diagnosed by self-reported history of AF, or previous
electrocardiogram support, or the detection of AF indicated in electrocardiogram in the on-site
measurement'®, Body mass index was calculated as weight in kilograms divided by height in meters
squared. Overweight was defined as 24< BMI <28, and obesity was defined as BMI > 28!6. Smoking
was defined as one cigarette per day for at least three consecutive months. Regular drinking was
defined as drinking at least 3 times per week with the consumption of alcohol more than 100 g. Lack
of exercise was defined as weekly exercise less than 3 times the intensity of moderate and above
exercise > 30 minutes. Exercise lack is defined as moderate or higher intensity exercise no less than 3
times per week, no less than 30 minutes each time.

2.4 Quality control
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116 ~ The National Health and Family Planning Commission had established a special project office

117  responsible for the quality control, organization and coordination of the project. Firstly, this study
118  conducted a unified training for all personnel involved in questionnaire survey, physical examination
119  and data entry. The training course was divided into two steps below: the provincial training was

120  responsible by the project office, and the training of participating units in the province was managed
121 by provincial units. Secondly, the data reporting information platform could realize automatic control
9 122  ofthe system, systematic checking of necessary items, and questionnaires with unfinished or

10 123 incomplete items could not be submitted successfully. Thirdly, epidemiologists and statistical experts
11 124 were organized by the project office to analyze the data reported by the sub-centers, who were

12 125 responsible for checking abnormal data and returning to the sub-centers for one-by-one review.

oNOYTULT D WN =

15 126 2.5 Patient and public involvement

1? 127  Patients were not involved in the design, or conduct, or reporting, or dissemination plans of our
18 128  research.

19

20 129 2.6 Statistical analysis

21

22 130  The statistical analysis was carried out in two steps. Firstly, Risk factors of CHD and stroke were

23 131  explored and analyzed in the whole investigated population to identify the common risk factors.

24 132 Secondly, people with both CHD and stroke were excluded, as well as those neither with CHD nor
25 133 with stroke, we just took the samples only with CHD and the samples only with stroke as our

26 134 analysis population, then taking CVD as dependent variables (stroke was defined as 1, whereas CHD
og 135 was defined as 0) and the common risk factors as independent variables, multivariate logistic

29 136  regression analysis was carried out to study the distribution difference of the common risk factors

30 137  between CHD and stroke.

32 138 Descriptive analysis was performed for baseline information. Categorical variables were expressed
33 139  asn (%), and continuous variables were presented in the form of mean + standard deviation. [12 test
34 140  and t test were used for univariate analysis of categorical variables and continuous variables, and the
141  differences were statistically significant with P<0.1. Binary Logistic regression was utilized for

37 142 multivariate analysis, the odd ratio (OR) and 95% confidence interval (CI) were calculated by

3g 143 backward stepwise regression, and the difference was statistically significant with P < 0.05.

39 144  SPSS19.0 was used for all statistical analyses (SPSS Inc., Chicago, Illinois, USA).
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41 145 3 Results

43 146 3.1 Basic information

45 147 A total of 828 764 permanent residents in general communities aged 40 and above completed the
46148 survey from May 2014 to April 2015. Of these, we excluded data from project areas with a response
149  rate less than 85%, incomplete baseline information and abnormal data. Finally, 725 707 people were
49 150  included in the study. The average age was 57.23+11.40 years, with males accounting for 46.73%

50 151  and the rural population accounting for 52.55% of the total. All variables had sex difference except
51 152  BMI. To be specific, the rates of smoking and drinking of males were significantly higher than those
52 153  of females, whereas there was an opposite relationship in other variables. Furthermore, except

53 154  hypertension, all variables revealed geographical difference. The proportion of smoking and drinking
>4 155 in rural areas was higher than that in urban areas, and the proportion of other variables in urban areas
56 156  were higher than that in rural areas (Table 1).
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Table 1. General Characteristics of the CNSSS GE:,' =
Characteristics Total, n (%) Sex, n (%) Region,n (%) 5 & P value P value
female male urban rugl © for sex for region
Age,y 57.23£11.40 57.40+£11.38 57.03+11.41 57.26£11.50 57.20% 1.30 <0.001 0.029
~
40~ 224173(30.89) 115964(30.00) 108209(31.91) 106788(31.01) 117385@30.0%) <0.001 <0.001
50~ 213000(29.35) 115023(29.76) 97977(28.89) 101240(29.40) 11 1760?5(;2@@1)
60~ 172780(23.81) 93393(24.16) 79387(23.41) 79411(23.06) 93369(243_4@)
70~ 86475(11.92) 46161(11.94) 40314(11.89) 42716(12.41) 43759@:@4@
80~ 29279(4.03) 16018(4.14) 13261(3.91) 14188(4.12) 15091833
Height, cm 162.96+8.12 158.26+6.31 168.31+£6.48 163.95+7.91 162.0(&%' <0.001 <0.001
Weight, kg 63.63+£10.04 59.94+8.87 67.83£9.63 64.69+9.99 62.66%%@% <0.001 <0.001
BMI, kg/m? 23.91+3.04 23.92+3.20 23.90+2.85 24.024+3.00 23.81%%0@_ 0.130 <0.001
o '
<185 16308(2.25) 10052(2.60) 6256(1.84) 6913(2.01) 9395(:%-%@; <0.001 <0.001
18.5~24 380043(52.37) 201371(52.09) 178672(52.68) 174900(50.79) 205 143§5$§9)
24~28 264385(36.43) 136843(35.40) 127542(37.61) 131176(38.09)
>28 64971(8.95) 38293(9.91) 26678(7.87) 31354(9.11)
Smoking 47997(6.61) 4163(1.08) 43834(12.92) 20223(5.87) <0.001 <0.001
Regular drinking 24939(3.44) 2148(0.56) 22791(6.72) 11574(3.36) <0.001 0.001
Lack of exercise 59712(8.23) 33104(8.56) 26608(7.85) 31722(9.21) <0.001 <0.001
Hypertension 121281(16.71) 65681(16.99) 55600(16.39) 57538(16.71) 36. <0001 0.955
Diabetes 39752(5.48) 22283(5.76) 17469(5.15) 21770(6.32) 17982@.7% <0.001 <0.001
= . .
Dyslipidemia 113159(15.59) 62817(16.25) 50342(14.84) 56793(16.55) 56186(%4.73) <0.001 <0.001
3 E . .
AF 2783(0.38) 1636(0.42) 1147(0.34) 1433(0.42) 1350(%.353; <0.001 <0.001
TIA 13284(1.83) 8199(2.12) 5085(1.50) 6707(1.95) 6577(3.72;2 <0.001 <0.001
119 . .
Family history of CHD 13077(1.80) 7947(2.06) 5130(1.51) 8070(2.34) 5007(1.3 1y <0001 <0.001
o . .
Family history of stroke 30103(4.15) 16987(4.39) 13116(3.87) 15553(4.52) 14550(3.8%) <0.001 <0.001

CNSSS, China National Stroke Screening Survey; BMI, body mass index; AF, atrial fibrillation; TIA, transient ischemic attacg; CHD, coronary heart disease
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159 3.2 Common risk factors of CHD and stroke

160  In the univariate factor analysis, all 14 variables were associated with CHD and stroke (Table 2).

161  After adjusting for other risk factors, 13 variables (except alcohol consumption) were associated with
162  CHD and stroke. There was a negative correlation of males and rural population with CHD, while
163 hypertension, family history of CHD, dyslipidemia, AF, TIA, smoking, diabetes, family history of

o 164  stroke, age, lack of exercise, overweight/obesity and alcohol consumption were positively correlated
10 165  with CHD. Besides, all the 13 risk factors were positively correlated with stroke (Table 3). According
11 166  to the odds ratio (OR) value from high to low, Figure 1 showed the distribution of risk factors of

12 167 CHD and stroke.

oNOYTULT D WN =
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1 O
©
2 168 Table 2. Univariate analysis of risk factors for CHD and stroke g
3Characteristics CHD, n (%) Stroke, n (%) =
‘j Yes No 7 P value Yes No % P valge
'6’Tota1 10654 715053 15989 709718 =
7Sex (male) 4125(28.72) 335023(46.85)  279.078 <0.001 8110(50.72) 331038(46.64)  104.502 < 0.0é‘l
8Region (rural) 4379(41.10) 376985(52.72)  568.386 <0.001 8515(53.26) 372849(52.53) 3.256 0 07§
g .
11 40~ 687(6.45)  223486(31.25) 913(5.71)  223260(31.46) % Q
12 50~ 2324(21.81) 210676(29.46) 3539(22.13) 209461(29.51) % o
13 60~ 4209(39.51) 168571(23.57) 6644(41.55) 166136(23.41) a (—33
14 70~ 2767(25.97) 83708(11.71) 3915(24.49)  82560(11.63) < o
15 80~ 667(6.26) 28612(4.00) 978(6.12) 28301(3.99) _§ S;
17 : 20K
18 <185 207(1.94) 16101(2.25) 322(2.01) 15986(2.25) % §
19 18.5~24 3420(32.10) 376623(52.67) 5875(36.74)  374168(52.72) a g
20 24-28 4588(43.06) 259797(36.33) 6841(42.79) 257544(36.29) s S
21 >28 2439(22.89)  62532(8.75) 2951(18.46) 62020(8.74) a N
28moking 2628(24.67)  45369(6.34) 5705.550 <0.001 4416(27.62) 43581(6.14) 11679.211 ES) Ogl
23 . .
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1

2 170 Table 3. Multivariate logistic regression analysis of risk factors for CHD and stroke

3 Characteristics CHD Stroke

4 OR (95%CI) P value OR (95%CI) P value
Z Sex (male) 0.63(0.59-0.66) <0.001 1.18(1.14-1.23) <0.001
10 BMI 1.16(1.13-1.20) <0.001 1.03(1.00-1.05) 0.034
11 .

13 Lack of exercise 1.37(1.31-1.43) <0.001 1.35(1.30-1.40) <0.001
14 .

15 Hypertensmn 583(549-618) <0.001 909(865-955) <0.001
17 .. .

18 Dyslipidemia 2.03(1.94-2.13) <0.001 1.44(1.38-1.49) <0.001
19 AF 1.98(1.76-2.24) <0.001 1.28(1.13-1.44) <0.001
20

21 TIA 1.97(1.85-2.11) <0.001 2.92(2.77-3.08) <0.001
22 Family history of CHD 4.89(4.63-5.17) <0.001 1.09(1.03-1.16) 0.004
23 . .

24 Family history of stroke 1.60(1.52-1.68) <0.001 4.33(4.16-4.50) <0.001
25 Regular drinking 1.10(1.03-1.18) 0.007

% @ oo e e
57 171 CHD, coronary heart disease; BMI, body mass index; AF, atrial fibrillation; TIA, transient ischemic attack
28

29 172 3.3 Distribution differences of common risk factors between CHD and stroke

31 173 After the exclusion of 1,988 patients with both CHD and stroke, there were 8,666 patients with CHD
32 174  and 14,001 patients with stroke separately. In multivariate logistic regression analysis, CVD was

33 175  taken as the dependent variable (stroke was defined as 1, whereas CHD was defined as 0) and the 13
34 176 common risk factors were taken as independent variables. The results showed that 11 of 13 risk

3 177 factors (except age and lack of exercise) revealed differences in the distribution between CHD and
37 178  stroke (Table 4). The risk factors with OR>1 were more frequently detected in stroke patients, and
38 179  others with OR<1 may be more frequently detected in CHD patients. The family history of stroke,
39 180  male, rural area, TIA and hypertension were more closely associated with stroke, while the family
40 181  history of CHD, AF, diabetes, dyslipidemia, smoking and overweight/obesity indicated stronger

41 182  relationship with CHD. Figure 2 displayed the distribution differences of risk factors for stroke and

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibolqig sousby e GZoz ‘€T aunc uo jwod fwa uadolway/:diy woly pspeojumoqd '2zoz JoquaAoN 2 Uo 0.6G90-2202-uadolwa/oeTT 0T Se paystignd 1siiy :uado rNG

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

42183  CHD.

43

jg 184 Table 4. Multivariate logistic regression analysis of common risk factors distribution between CHD and stroke
46 Characteristics OR 95%CI P value

47 Family history of stroke 2.30 2.15-2.45 <0.001

48 Sex (male) 1.92 1.80-2.05 <0.001

49 . ’

50 Region (rural) 1.70 1.60-1.80 <0.001

51 TIA 1.41 1.30-1.54 <0.001

52 .

53 Hypertension 1.28 1.19-1.38 <0.001

>4 BMI 0.90 0.86-0.93 <0.001

55 ’

56 Smoking 0.79 0.73-0.85 <0.001

57

58

59

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Dyslipidemia 0.76 0.72-0.81 <0.001
Diabetes 0.76 0.71-0.81 <0.001
AF 0.60 0.51-0.71 <0.001
Family history of CHD 0.25 0.23-0.27 <0.001

Table 5. Subgroup Analysis of Distribution Differences by gender

CHD, coronary heart disease; TIA, transient ischemic attack; BMI, body mass index; AF, atrial fibrillation

Subgroup analysis by gender and region showed that the distribution differences of risk factors
between CHD and stroke also existed in different gender and region groups (Figure 3). The risk
factors that were more closely related to stroke were the same across different genders or regions
(Table 5, Table 6). Smoking and lack of exercise were more closely related to CHD than stroke in the
female population, but not in the male population (Table 5). AF and lack of exercise were more
closely related to CHD than stroke in rural area, but not in urban area (Table 6).

Characteristics Women Men

OR (95%CI) P value OR (95%CI) P value
Family history of stroke 2.19(2.01-2.39) <0.001 2.44(2.20-2.71) <0.001
Region (rural) 1.61(1.49-1.73) <0.001 1.84(1.68-2.01) <0.001
TIA 1.35(1.21-1.51) <0.001 1.52(1.32-1.76) <0.001
Hypertension 1.20(1.08-1.32) <0.001 1.39(1.25-1.56) <0.001
BMI 0.91(0.86-0.95) <0.001 0.88(0.83-0.93) <0.001
Diabetes 0.76(0.70-0.83) <0.001 0.75(0.68-0.83) <0.001
Dyslipidemia 0.81(0.75-0.88) <0.001 0.71(0.65-0.77) <0.001
AF 0.73(0.59-0.91) 0.005 0.47(0.36-0.61) <0.001
Family history of CHD 0.25(0.23-0.28) <0.001 0.24(0.21-0.27) <0.001
Smoking 0.47(0.41-0.55) <0.001 .
Lack of exercise 0.036

0.92(0.85-0.99)

Table 6. Subgroup Analysis of Distribution Differences by region

Characteristics Rural Urban

OR (95%CI) P value OR (95%CI) P value
Sex (male) 2.512.27-279) <0001 1.56(1.43-1.70)  <0.001
Family history of stroke ~ 2.10(1.91-2.32) < 001 2.44(2.23-2.66)  <0.001
TIA L3N(LIS-148) <0001 1.51(1.34-1.70)  <0.001
Hypertension 1.24(1.11-1.39) <9001 1.32(1.19-1.45)  <0.001
BMI 0.92(0.87-0.97)  0.002 0.87(0.83-0.92)  <0.001
Dyslipidemia 0.77(0.71-0.84) <9001  0.75(0.69-0.82) <0.001
Diabetes 0.73(0.66-0.80) <001  0.78(0.72-0.85) <0.001
Family history of CHD ~ 0.21(0.18-0.23) <01  0-28(0.25-0.32) < 001
Lack of exercise 0.83(0.81-0.96) 0.004
Smoking 0.5500.49-0.61) <0001 ...
AF 0.38(0.30-0.48) <0001 ... ...
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g

1 S
2 196  TIA, transient ischemic attack; BMI, body mass index; CHD, coronary heart disease; AF, atrial fibrillation 3
2 197 4 Discussion )
©

c

Z 198  The China National Stroke Screening Survey is a large sample size, nationwide community %
7 199  population-based cluster sampling survey, which can reflect the distribution of CVD and risk factors 2
8 200 inreal world. This study showed that CHD and stroke had many common risk factors, while the o
?o 201  distribution of these risk factors between CHD and stroke were substantial differences. g
I

1; 202 4.1 Necessity of comprehensive screening and prevention of CVD in China % g
— o

13203 Asrevealed in the present study, there were substantial similarities in the association of risk factors g %
:;’ 204  with CHD and stroke, including hypertension, diabetes, dyslipidemia, AF, TIA, smoking, s E
16 205  overweight/obesity, lack of exercise, family history of CVD, age, sex and region. An enormous § S
17 206  amount of studies has confirmed that these traditional risk factors are related to CVD’-2!, although a N
18 207  the pathophysiological mechanisms leading to CVD are not identical. At present, China has a large % §
19 208  number of high-risk groups of CVD, including 244.5 million hypertension, 113.9 million diabetes, a3 g
20 209  358.3 million dyslipidemia, and 7.7 million atrial fibrillation?>?%. In order to reduce the disease 8 9
;; 210  burden caused by CVD, the Chinese government launched the screening and prevention programs for a n
53 211 CHD and stroke'-?, respectively. Since CHD and stroke have many common risk factors, we g z
o4 212 believe that it is necessary to carry out comprehensive screening and prevention of CVD. We found § r3n§
25 213 that hypertension is the most important risk factor for both CHD and stroke. Although the latest 283
26 214  survey shows that the awareness rate, treatment rate and control rate of hypertension in China have N
27 215  been improved, but compared with the developed countries is still very low?!22. These results g3 S
;g 216  suggest that interventions for hypertension are still a top priority for CVD prevention in China. S 3 'g
2=

2(1) 217 4.2 Heterogeneity of risk factor distribution gg §
gg 218  The distribution of most risk factors involved in this study was significantly different between CHD ) i%
34 219 andstroke. Family history of CVD was the most different risk factor for CHD and stroke among all ; %g
35 220  risk factors. Men were more closely associated with stroke, while women were more closely 205
36 221  associated with CHD. Geographically, stroke was more likely in rural population and CHD more Q- 35
37 222 likely in urban population. Among the risk factors that can be intervened, AF, dyslipidemia, diabetes, z §
38 223  smoking, overweight/obesity were more closely related to CHD, while TIA and hypertension were g 5
39224 more closely related to stroke. = E
40 @ 2
2; 225 The heterogeneity of the relationship between specific risk factors and different types of CVD may g?; %
43 226  berelated to the pathophysiological mechanisms of these risk factors in different types of CVD. As ‘é %
44 227  expected, we found that hypertension is more related to stroke, while dyslipidemia is more related to 2 9
45 228  CHD, which is consistent with previous studies!!- 13- 14, The possible reasons are that hypertension g o
46 229  increases the risk of ischemic stroke and hemorrhagic stroke at the same time, while dyslipidemia % 3
47230  shows the opposite effect?!. On the pathophysiological mechanism, the strong association between S &
jg 231  hypertension and stroke might be explained by the relationship between hypertension and cerebral < §
so 232 small vessel disease or atrial fibrillation!3:27. Conversely, the relationship of different lipid subtypes ? o
517 233 with ischemic and hemorrhagic stroke are different. Hypercholesterolemia increases the risk of >
52 234  ischemic stroke but reduces the risk of hemorrhagic stroke. Higher level of low-density lipoprotein ‘rz
53 235  cholesterol seems to be associated with lower risk of hemorrhagic stroke, however high-density 3
54 236 lipoprotein cholesterol level seems to be positively associated with risk of intracerebral hemorrhage?®®: 2
55 237 2 In addition, diabetes and smoking were associated with ischemic stroke, but not predictive of 5
g ? 238  hemorrhagic stroke'!. This may be the reason why they are more closely related to CHD. Contrary to §
58 _g
29 : . : : . 10 @
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml o
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expectations, atrial fibrillation is more closely associated with CHD than stroke. The possible reason
is that CHD increases the risk of atrial fibrillation, while stroke does not increase the risk of atrial
fibrillation3% 31,

Elucidating the underlying mechanism for the heterogeneity of specific risk factors distribution on
CVD types requires further work. Only a few studies focused on the differences of risk factors
between CHD and stroke in a same cohort in the past!'?-!3. There was a great heterogeneity among
these studies, for example, the Women’s Health Initiative Observational Study included only female
and sample size is small'!, the Physicians’ Health Study included only male!?, the Rotterdam study
just compared gender differences in one area of the population!?, the EPIC-Norfolk Study included
only three risk factors (LDL-c, systolic blood pressure and smoking)!3. Findings in our study were
consistent with those reported in EPIC-Norfolk Study and Women’s Health Initiative Observational
Study. The EPIC-Norfolk Study suggested that hypertension was intimately associated with stroke,
and dyslipidemia showed stronger relationship with CHD!3. Meanwhile, Women’s Health Initiative
Observational Study revealed that BMI, smoking, diabetes, family history of CHD and
hypercholesterolemia were associated with CHD, while hypertension was related to stroke'!. Unlike
our results, the Physicians’ Health Study indicated no difference in the distribution of risk factors
such as hypertension, hypercholesterolemia, diabetes, smoking and physical exercise between CHD
and stroke!?. Contrary to our results, the Rotterdam study showed that females were more likely to
have stroke, while males had higher risk of CHD'2. The reason for this huge difference may be the
different race, age and occupation backgrounds included in different studies. Besides, the
geographical environment and climate of different countries may also play an important role32.
Different countries should formulate corresponding prevention and control measures for CVD
according to the prevalence and distribution of risk factors in their own countries.

4.3 Implications

Our results could suggest that differences may exist in the efficacy of improving specific risk factors
across CVD types. The heterogeneity in the association between particular risk factors and specific
CVD types demonstrated in the current study could improve the selection of high-risk patients for
population-based screening programs. For example, for women with a family history of CHD, more
attention should be paid to the prevention of CHD, and for men with a family history of stroke, more
stroke should be prevented. In addition, the results of this study are helpful for clinical studies to
select appropriate endpoint indicators. The specific types of CVD events may vary depending on the
risk factors for clinical intervention. In the study of lipid lowering, the risk of CHD should be paid
more attention, while the study of blood pressure lowering should pay more attention to the risk of
stroke.

There are several limitations in this study. Firstly, the judgment of CVD events was mainly based
on self-reported history. In order to reduce the recall bias, each CVD event should be confirmed by a
specialist in cardiology or neurology to make the diagnosis as accurate as possible. Secondly, this
study was a cross-sectional survey that can only indicate the correlation between risk factors and
CVD, without the ability to reflect the causal relationship. However, this study has a large sample
size and is based on a nationwide cluster sampling survey, which can explain the relationship
between specific risk factors and CVD types to a certain extent.

5 Conclusion

Although CHD and stroke had many common risk factors, the distribution of these risk factors
between CHD and stroke were substantial differences. More specific prevention and control
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measures should be formulated according to the distribution differences of risk factors related to
CVD.
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Figure Legends

Figure 1. The rank of common risk factors of CHD and stroke based on OR value.

The solid line indicates that the ranking of risk factors goes down, while the dotted line indicates
that the ranking goes up.

Abbreviation: CHD = coronary heart disease; AF = atrial fibrillation; TIA = transient ischemic
attack; BMI = body mass index.

Figure 2. The forest plots of distribution differences of common risk factors between CHD
and stroke.

Abbreviation: TIA = transient ischemic attack; BMI = body mass index; AF = atrial fibrillation;
CHD = coronary heart disease.

Figure 3. Subgroup analysis of distribution differences based on sex and region.

Abbreviation: TIA = transient ischemic attack; BMI = body mass index; AF = atrial fibrillation;
CHD = coronary heart disease.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 18

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublosug

e


http://bmjopen.bmj.com/

Page 17 of 18

oNOYTULT D WN =

CHD

Hypertension

Stroke

Family history of CHD

Hypertension

Dyslipidemia

1 Family history of stroke

AF

TIA

TIA

Age

Smoking

1 Smoking

Diabetes

Dyslipidemia

Family history of stroke

Lack of exercise

Age

Diabetes

Lack of exercise

AF

BMI

Sex (male)

Region (rural)

Region (rural)

Sex (male)

Family history of CHD

BMI

Figure 1. The rank of common risk factors of CHD and stroke based on OR value

101x67mm (144 x 144 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| op anbiydeibol|qig sousby 1e GZoz ‘€T aung uo /wod fwg usdolway/:dny woll pspeojumod "2z0oz J8qWBAON g U0 0.6590-2202-uadolwa/ogTT 0T se paysiignd 1si1y :uado rING


http://bmjopen.bmj.com/

oNOYTULT D WN =

Family history of stroke
Sex(male)
Region(rural)

TIA

Hypertension

BMI

Smoking

Dyslipidemia

Diabetes

AF

Family history of CHD

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

0

ba

05 1 15 25

141x69mm (144 x 144 DPI)

OR(95%CI)
2.30 (2.12, 2.45)
1.92 (1.80, 2.05)
1.70 (1.60, 1.80)
1.41 (130, 1.54)
1.28 (1.19, 1.38)
0.90 (0.86, 0.93)
0.79 (0.73, 0.85)
0.76 (0.72, 0.81)
0.76 (0.71, 0.81)
0.60 (0.51,0.71)
0.25 (0.23,0.27)

Figure 2. The forest plots of distribution differences of common risk factors between CHD and stroke

Page 18 of 18

P value
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

* (s3gv) Jnauadns juswaublasug
| op anbiydeibol|qig sousby 1e GZoz ‘€T aung uo /wod fwg usdolway/:dny woll pspeojumod "2z0oz J8qWBAON g U0 0.6590-2202-uadolwa/ogTT 0T se paysiignd 1si1y :uado rING

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold


http://bmjopen.bmj.com/

Page 19 of 18 BMJ Open

©
<
[
O
1 ks
[¢]
2 =
3 =
4 2]
©
> =
6 A Male OR(93%CI) P value ﬁ
"amily history i 2.44(2:20,2: . 5%
Family history of stroke 2.44(2:20,2.71) <0.001 C  Urban OR(9S%CH P value >
7 Region (rural) _— 154 (1.68,2.01)  <0.001 Family history of stroke — 244(223,266) <0.001 o
TIA —_ <0.001 Sex (male) . 1.56(1.43, 1.70) <0.001 o
8 Hypestenstion — <0.001 TIA —_— 151 (1.34, 1.70)  <0.001 o
BMI - 0.88 (0.83,093) <0.001 Hypertension — 1.32(1.19, 1.45) <0.001 )
9 Diabetes i 0.75 (0.68,0.83)  <0.001 BMI - 0.87 (0.83,0.92) <0.001 -
Dyslipidemia -~ 0.71 (0.65,0.77)  <0.001 Diabetes - 0.78(0.72,0.85) <0.001 o
10 AF —_— 047 (036,061) <0.001 Dyslipidemia - 0.75 (0.69, 082) <0.001 o h
11 Family history of CHD = 0.24(0.21,027)  <0.001 Family history of CHD - 0.28(0.25,032) <0.001 8 ::
0 o5 1 1s 2 25 3 o 05 1 15 2 25 3 = w
@ (<X
1 2 B Female OR(95%Cl) P value D Rural OR(95%CH) P value 9!- E
13 Family history of stroke —_ 2,19 (2.01,239) <0.001 Family history of stroke — 2.10(191,2,32) <0.001 (1] 3
Region (rural) - 161 (149, 1.73) <0.001 Sex (male) —  251(227,279) <0.001 Q =
14 TIA —— 135 (1.21, 1.51) <0.001 TIA —_ 1.31(1.15, 1.48) <0.001 o =}
Hypertension — 1.20 (1.08, 1.32) <0.001 Hypertension —_— 1.24(1.11,1.39) <0.001 < -8
15 BMI - 0.91 (0.86,0.95) <0.001 BMI - 092 (0.87,097)  0.002 o S
Diabetes - 0.76 (0.70,0.83) <0.001 Diabetes - 0.73 (0.66,0.80) <0.001 o |
16 Dyslipidemia - 0.81 (0.75.0.88) <0.001 Dyslipidemia - 0.77(0.71,0.84)  <0.001 o B
AF — 0.73 (0.59,091)  0.005 AF - 0.38 (0.30,0.48)  <0.001 ‘_<1 Ny
‘I 7 Family history of CHD . 025 (0.23, 0.28) <0.001 -amily history of CHD . 0.21(0.18,0.23) <0.001 (5 N
Smoking - 047 (0.41,0.55) <0.001 Smoking - 0.55(0.49,0.61) <0.001 = !
18 Lack of exercise - 092 (0.85.099)  0.036 Lack of exnesuise - 0.88(0:81,096)  0.004 = 8
o 05 1 15 2 25 3 0 05 1 15 2 25 3 . (3,1
19 c 5 9
[¢]
= O
c
20 & o
>
21 R
22 367x150mm (144 x 144 DPI) 3 ;
=
o
23 c 9
24 am3
2 T g
5 =@ g
26 2g ¢
27 235
a3
28 2!
29 5 S
[CR%2)
30 XcZ
=]
[SEONSY
31 3 3. o)
S oo
32 aca
Q
— N
33 8=
34 39S
EXY)
«
36 S
> =
37 = g
—
=
38 %. o
=]
39 5 8
« h
40 Q =
41 5 3
o =
o
42 o 3
43 3 2
o O
44 2 S
45 T g
>
46 5 0
o =
47 o B
o -
48 Q
[0) o
49 n N
. (&)
50 2
51 >
«Q
0]
52 o
53 3
54 @
o
55 =
56 %
57 5
>
58 =
c
59 )
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml o


http://bmjopen.bmj.com/

BMJ Open

BM) Open

Distribution of Risk Factors Differ from Coronary Heart
Disease and Stroke in China: A National Population Survey

Journal:

BMJ Open

Manuscript ID

bmjopen-2022-065970.R1

Article Type:

Original research

Date Submitted by the
Author:

01-Nov-2022

Complete List of Authors:

Li, Yapeng; The First Affiliated Hospital of Zhengzhou University,
Department of Neurology

Yin, Ling; Chinese PLA General Hospital

Shen, Ying; Xuanwu Hospital

Wang, Anran; The First Affiliated Hospital of Zhengzhou University,
Department of Neurology

Zhou, Lue; The First Affiliated Hospital of Zhengzhou University,
Department of Neurology

Gao, Yuan; The First Affiliated Hospital of Zhengzhou University,
Department of Neurology

Li, Yusheng; The First Affiliated Hospital of Zhengzhou University,
Department of Neurology

Lu, Jie; Zhengzhou University, Department of Epidemiology and Health
Statistics

shi, songhe; Zhengzhou University, Department of Epidemiology and
Biostatistics

Tian, Chuansheng; Chinese Preventive Medicine Association

Xu, Yuming; The First Affiliated Hospital of Zhengzhou University,
Department of Neurology

Wang, Longde; The First Affiliated Hospital of Zhengzhou University,
Department of Neurology; Chinese Preventive Medicine Association

<b>Primary Subject
Heading</b>:

Public health

Secondary Subject Heading:

Cardiovascular medicine, Epidemiology, Neurology

Keywords:

Coronary heart disease < CARDIOLOGY, Stroke < NEUROLOGY, Cardiac
Epidemiology < CARDIOLOGY, EPIDEMIOLOGY, PUBLIC HEALTH

ONE™

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saiIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloaloid

* (s3gv) Jnauadns juswaublasug
| op anbiydeibol|qig sousby 1e GZoz ‘€T aung uo /wod fwg usdolway/:dny woll pspeojumod "2z0oz JI8qWIBAON g U0 0.6590-2202-uadolwa/ogTT 0T se paysiignd 1siiy :uado rING


http://bmjopen.bmj.com/

Page 1 of 22

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublosug

e


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/

oNOYTULT D WN =

[a—y

W N

0 9 ONn A~

11
12
13
14

15
16
17
18

19
20
21

22

23
24

25

26
27

28
29
30

31

32
33

BMJ Open

Distribution of Risk Factors Differ from Coronary Heart Disease and
Stroke in China: A National Population Survey

Yapeng Li'2, Ling Yin3, Ying Shen*, Anran Wang!2, Lue Zhou'2, Yuan Gao'?2, Yusheng Li!?2,
Jie Lu®, Songhe Shi®, Chuansheng Tian®, Yuming Xu'?*, Longde Wang!%7*; on behalf of the
China National Stroke Screening Survey investigators

I Department of Neurology, the First Affiliated Hospital of Zhengzhou University, Zhengzhou, China

2 National Health Commission Key Laboratory of Prevention and treatment of Cerebrovascular
Diseases

3 Department of Neurology, the Chinese PLA General Hospital, Beijing, China

4 Department of Traditional Chinese Medicine, Xuanwu Hospital of Capital Medical University,
Beijing, China

> Department of Epidemiology and Health Statistics, College of Public Health, Zhengzhou
University, Zhengzhou, China

¢ Chinese Preventive Medicine Association, Beijing, China

7Stroke Prevention Project Office, National Health Commission of the People’s Republic of China,
Beijing, China

* Correspondence:

Longde Wang, MD, PhD, Department of Neurology, the First Affiliated Hospital of Zhengzhou
University; Chinese Preventive Medicine Association, No.25 Huaweili Road, Chaoyang District,
Beijing, China, 100021. Tel./Fax: +86 10 84039879; Email: longde wang@yeah.net

Or Yuming Xu, MD, PhD, Department of Neurology, the First Affiliated Hospital of Zhengzhou
University, No.1 Eastern Jianshe Road, Erqi District, Zhengzhou, Henan Province, China, 450052.
Tel./Fax: +86 371 66862132; E-mail: xuyuming@zzu.edu.cn

The number of references, abstract count and word count are respectively 32, 283 and 3005.

Keywords: Coronary heart disease, Stroke, Cardiovascular diseases, Risk factors,
Heterogeneity

Abstract

Objectives: This study aimed to explore the distribution differences of common risk factors between
coronary heart disease (CHD) and stroke in China.

Setting: The China National Stroke Screening Survey is a cluster sampling survey based on a
nationwide general community population, adopting multi-stage stratified sampling method and
covering all 31 provinces in China mainland.

Participants: A total number of 725 707 people aged 40 years and above were included in the study.

Primary and secondary outcome measures: The basic demographic information, lifestyle
behavior, physical examination, traditional risk factors, family history of cardiovascular disease
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34 (CVD) and CVD events were collected. Risk factors of CHD and stroke were explored and analyzed
35 in the whole investigated population to identify the common risk factors. Multivariate logistic

36  regression analysis was used to analyze the distribution difference of risk factors between CHD and
37  stroke.

oNOYTULT D WN =

38  Results: There were 13 variables associated with CHD and stroke, in which 11 variables revealed

9 39 differences in the distribution between CHD and stroke. Family history of stroke (OR: 2.30; 95% CI,
10 40  2.15-2.45), male (OR: 1.92; 95% CI, 1.80-2.05), rural areas (OR: 1.70; 95% CI,1.60-1.80), transient
11 41  ischemic attack (OR: 1.41; 95% CI, 1.30-1.54) and hypertension (OR: 1.28; 95% CI, 1.19-1.38)
1242 indicated significantly stronger association with stroke, while family history of CHD (OR: 0.25; 95%
1343 L 0.23-0.27), atrial fibrillation (OR: 0.60; 95% CI, 0.51-0.71), diabetes (OR: 0.76; 95% CI, 0.71-
44 0.81), dyslipidemia (OR: 0.76; 95% CI, 0.72-0.81), smoking (OR: 0.79; 95% CI, 0.73-0.85) and

16 45  overweight/obesity (OR: 0.90; 95% CI, 0.86-0.93) had closer relationship with CHD.

18 46  Conclusions: The distribution of risk factors for CHD and stroke were substantial differences. More
19 47  specific prevention and control measures should be formulated according to the distribution
20 48 differences of risk factors related to CVD.

21
;g 49  Strengths and limitations of this study
;;' 50 ® The China National Stroke Screening Survey is a nationwide cross-sectional study based on (r%n
26 Ol general community population. f-;D
27 52 @ CHD and stroke had many common risk factors, while the distribution of specific risk factors e
28 53 between CHD and stroke were substantial differences. o
29 54 @ More specific prevention and control measures should be formulated according to the w
2(1) 55 distribution differences of risk factors related to CVD. S
=
32 56 1 Introduction i
33 :5
gg 57  Cardiovascular disease (CVD) is the leading cause of death in China and worldwide[1,2]. Previous 5”31

36 8  studies have shown the significant regional and ethnic differences in the incidence and mortality of
37 59 CVD[3-6]. For example, coronary heart disease (CHD) is the leading cause of death in most Western
38 60  countries, while stroke is more common in China[4-6]. The distributional differences of specific risk
39 61 factors for different CVD types may be an important reason for this phenomenon. To clarify the

40 62 relationship between different risk factors and the first manifestation of CVD can help us better

41" 63 understand the pathophysiological mechanism of different CVD, as well as the potential benefits of
43 04  controlling these risk factors.

45 65 Many previous studies have considered the CHD and stroke as a whole to explore common risk

46 66  factors of both[7-9]. Only a few studies investigated the differences of risk factors between CHD and
47 67  stroke in a same cohort[10-14], some of which just enrolled male or female populations[10,11], or

48 68  only reported the difference of a single risk factor[12], or conducted based on a small sample
4969  size[14]. There is still lack of large sample size, representative population-based research about

70 whether differences exist in the distribution of risk factors between CHD and stroke. The China

55 71 National Stroke Screening Survey (CNSSS) is a nationwide cross-sectional study based on general
53 72 community population. By analyzing the data collected from the CNSSS, this study aimed to explore
54 73  the specific common risk factors of CHD and stroke and whether there are differences in the

55 74  distribution of these specific risk factors between CHD and stroke.
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2.1 Study design

The CNSSS is a cluster sampling survey based on a nationwide general community population,
adopting multi-stage stratified sampling method and covering all 31 provinces in China mainland.
The initial stages of CNSSS had been described in our previous publications[15-19].

The CNSSS used a third-stage stratified cluster sampling method. In the first stage, 128 prefecture-
level cities were selected by 31 provinces according to the different proportion of the Sixth National
Population Census of China in 2010. In the second stage, one urban street and one rural town were
selected from each prefecture-level city, respectively. In the third stage, an urban community and a
rural village were selected from each urban street and rural town. All residents aged 40 years or older
were surveyed during the primary screening, and the response rate of each place was required to be
no less than 85%. Ultimately, 828 764 subjects from 256 communities and villages participated in
the survey, each of whom signed a written informed consent.

2.2 Data collection

A questionnaire survey which conducted by trained staff was performed based on the population
aged 40 and above in the sampled communities and towns by adopting the unified epidemiological
survey scale of CVD. The project developed a data reporting information platform, in which the
information of the paper questionnaire was reported uniformly by trained staff of each sub-center.
The following variables were analyzed for the present study: (1) basic demographic information: sex,
age and place of residence; (2) lifestyle behavior: smoking, alcohol consumption, and exercise; (3)
physical examination: blood pressure, height, weight, body mass index (BMI); (4) traditional risk
factors: hypertension, diabetes, dyslipidemia, atrial fibrillation (AF), transient ischemic attack (TIA),
family history of CHD or stroke; (5) CVD events: CHD, stroke.

2.3 Definition of cardiovascular diseases and risk factors

Stroke was diagnosed by a combination of self-reported history, medical records and the judgment of
professional doctors according to WHO criteria. The diagnosis of CHD included history of angina
pectoris, myocardial infarction, as well as previous history of coronary artery bypass grafting or stent
implantation, and be confirmed by a specialist. Blood pressure, fasting blood sugar, fasting blood
lipids and BMI were measured on site for all survey subjects[19,20]. Hypertension was diagnosed by
self-reported history of hypertension, or current use of anti-hypertensive drugs within 2 weeks, or
elevated blood pressure (systolic pressure > 140mmhg or diastolic pressure > 90mmhg) in the on-site
measurement[ 16]. Diabetes was diagnosed by self-report history of diabetes, or current use of
hypoglycemic drugs, or fasting blood glucose > 7.0mmol/l in the on-site measurement[17].
Dyslipidemia was diagnosed by self-reported history of dyslipidemia, or current use of lipid-lowering
drugs, or the detection of one or more of the following status (total cholesterol > 240 mg/dl,
triglycerides > 200 mg/dl, HDL < 40 mg/dl) in the on-site measurement[17]. AF was diagnosed by
self-reported history of AF, or previous electrocardiogram support, or the detection of AF indicated
in electrocardiogram in the on-site measurement[18]. Body mass index was calculated as weight in
kilograms divided by height in meters squared. Overweight was defined as 24< BMI <28, and
obesity was defined as BMI > 28[16]. Smoking was defined as one cigarette per day for at least three
consecutive months. Regular drinking was defined as drinking at least 3 times per week with the
consumption of alcohol more than 100 g. Lack of exercise was defined as weekly exercise less than 3
times the intensity of moderate and above exercise > 30 minutes. Exercise lack is defined as
moderate or higher intensity exercise no less than 3 times per week, no less than 30 minutes each
time.
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120 2.4 Quality control

121  The National Health and Family Planning Commission had established a special project office

122 responsible for the quality control, organization and coordination of the project. Firstly, this study
123 conducted a unified training for all personnel involved in questionnaire survey, physical examination
124 and data entry. The training course was divided into two steps below: the provincial training was

o 125  responsible by the project office, and the training of participating units in the province was managed
10 126 by provincial units. In the on-site survey, each sub-center had a trained staff, usually a neurologist,

11 127  responsible for the review and reporting of data. Secondly, the data reporting information platform
12 128  could realize automatic control of the system, systematic checking of necessary items, and

13129  questionnaires with unfinished or incomplete items could not be submitted successfully. Thirdly,
4130 epidemiologists and statistical experts were organized by the project office to analyze the data

oNOYTULT D WN =

12 131  reported by the sub-centers, who were responsible for checking abnormal data and returning to the
17 132 sub-centers for one-by-one review.

18

19 133 2.5 Patient and public involvement

20

21 134  Patients were not involved in the design, or conduct, or reporting, or dissemination plans of our
22 135  research.

24 136 2.6 Statistical analysis

26 137  The statistical analysis was carried out in two steps. Firstly, Risk factors of CHD and stroke were

27 138  explored and analyzed in the whole investigated population to identify the common risk factors.

28 139 Secondly, people with both CHD and stroke were excluded, as well as those neither with CHD nor
30 140 with stroke, we just took the samples only with CHD and the samples only with stroke as our

31 141  analysis population, then taking CVD as dependent variables (stroke was defined as 1, whereas CHD
32 142 was defined as 0) and the common risk factors as independent variables, multivariate logistic

33 143  regression analysis was carried out to study the distribution difference of the common risk factors

34 144  between CHD and stroke.
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35
g? 145 Descriptive analysis was performed for baseline information. Categorical variables were expressed
38 146  asn (%), and continuous variables were presented in the form of mean =+ standard deviation. 2 test

39 147  andttest were used for univariate analysis of categorical variables and continuous variables, and the
40 148  differences were statistically significant with P<0.1. Binary Logistic regression was utilized for

41 149  multivariate analysis, the odd ratio (OR) and 95% confidence interval (CI) were calculated by

42 150  backward stepwise regression, and the difference was statistically significant with P < 0.05.

43 151  SPSS19.0 was used for all statistical analyses (SPSS Inc., Chicago, Illinois, USA).

4 152 3 Results
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46
j; 153 3.1 Basic information
gg 154 A total of 828 764 permanent residents in general communities aged 40 and above completed the

51 155 survey from May 2014 to April 2015. Of these, we excluded data from project areas with a response
52 156  rate less than 85%, incomplete baseline information and abnormal data. Finally, 725 707 people were
53 157 included in the study. The average age was 57.23+11.40 years, with males accounting for 46.73%

54 158  and the rural population accounting for 52.55% of the total. All variables had sex difference except
25 159  BMIL. To be specific, the rates of smoking and drinking of males were significantly higher than those
2% 160  of females, whereas there was an opposite relationship in other variables. Furthermore, except
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161  hypertension, all variables revealed geographical difference. The proportion of smoking and drinking
162  in rural areas was higher than that in urban areas, and the proportion of other variables in urban areas
163  were higher than that in rural areas (Table 1).
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3 164 Table 1. General Characteristics of the CNSSS S 9
4 Characteristics Total, n (%) Sex, n (%) Region,n (%) 5 & P value P value
5 female male urban rugl © for sex for region
6 Age,y 57.23£11.40 57.40+£11.38 57.03+11.41 57.26£11.50 57.20% 1.30 <0.001 0.029
~
; 40~ 224173(30.89) 115964(30.00) 108209(31.91) 106788(31.01) 117385@30.0%) <0.001 <0.001
9 50~ 213000(29.35) 115023(29.76) 97977(28.89) 101240(29.40) 11 1760?5(;2@@1)
10 60~ 172780(23.81) 93393(24.16) 79387(23.41) 79411(23.06) 93369(245_4@)
11 70~ 86475(11.92) 46161(11.94) 40314(11.89) 42716(12.41) 43759@:@4@
12 80~ 29279(4.03) 16018(4.14) 13261(3.91) 14188(4.12) 15091833
13 Height, cm 162.96+8.12 158.26+6.31 168.31+£6.48 163.95+7.91 162.0(&% ) <0.001 <0.001
14 . TS
15 Weight, kg 63.63+£10.04 59.94+8.87 67.83£9.63 64.69+9.99 62.66%%9% <0.001 <0.001
16 BMI, kg/m? 23.91+3.04 23.92+3.20 23.90+2.85 24.024+3.00 23.813%0@_ 0.130 <0.001
17 oC o )
18 <185 16308(2.25) 10052(2.60) 6256(1.84) 6913(2.01) 9395@%@; <0.001 <0.001
()
19 18.5~24 380043(52.37) 201371(52.09) 178672(52.68) 174900(50.79) 205 143?%@)
20 24~28 264385(36.43) 136843(35.40) 127542(37.61) 131176(38.09)
21 >28 64971(8.95) 38293(9.91) 26678(7.87) 31354(9.11)
22 Smoking 47997(6.61) 4163(1.08) 43834(12.92) 20223(5.87) <0.001 <0.001
23 ' )
24 Regular drinking 24939(3.44) 2148(0.56) 22791(6.72) 11574(3.36) <0.001 0.001
25 Lack of exercise 59712(8.23) 33104(8.56) 26608(7.85) 31722(9.21) <0.001 <0.001
26 ' )
57 Hypertension 121281(16.71) 65681(16.99) 55600(16.39) 57538(16.71) 36. <0001 0.955
28 Diabetes 39752(5.48) 22283(5.76) 17469(5.15) 21770(6.32) 17982@.7% <0.001 <0.001
29 S : :
30 Dyslipidemia 113159(15.59) 62817(16.25) 50342(14.84) 56793(16.55) 56186(%4.7;) <0.001 <0.001
31
2 AF 2783(0.38) 1636(0.42) 1147(0.34) 1433(0.42) 1350(%.353; <0.001 <0.001
33 TIA 13284(1.83) 8199(2.12) 5085(1.50) 6707(1.95) 6577(3.72;2 <0.001 <0.001
119 . .
gg Family history of CHD 13077(1.80) 7947(2.06) 5130(1.51) 8070(2.34) 5007(1.3 1y <0001 <0.001
o . .
36 Family history of stroke 30103(4.15) 16987(4.39) 13116(3.87) 15553(4.52) 14550(3.8%} <0.001 <0.001
2573 165 CNSSS, China National Stroke Screening Survey; BMI, body mass index; AF, atrial fibrillation; TIA, transient ischemic attacg; CHD, coronary heart disease
(0]
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3.2 Common risk factors of CHD and stroke

In the univariate factor analysis, all 14 variables were associated with CHD and stroke (Table 2).
After adjusting for other risk factors, 13 variables (except alcohol consumption) were associated with
CHD and stroke. There was a negative correlation of males and rural population with CHD, while
hypertension, family history of CHD, dyslipidemia, AF, TIA, smoking, diabetes, family history of
stroke, age, lack of exercise, overweight/obesity and alcohol consumption were positively correlated
with CHD. Besides, all the 13 risk factors were positively correlated with stroke (Table 3). According
to the odds ratio (OR) value from high to low, Figure 1 showed the distribution of risk factors of
CHD and stroke.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 22

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| op anbiydeibol|qig sousby 1e GZoz ‘€T aung uo /wod fwg usdolway/:dny woll pspeojumod "2z0oz J8qWBAON g U0 0.6590-2202-uadolwa/ogTT 0T se paysiignd 1si1y :uado rING


http://bmjopen.bmj.com/

Page 9 of 22 BMJ Open
w
<
[
1 O
©
2 175 Table 2. Univariate analysis of risk factors for CHD and stroke 3
3Characteristics CHD, n (%) Stroke, n (%) =
‘j Yes No 7 P value Yes No % P valge
'6’Tota1 10654 715053 15989 709718 =
7Sex (male) 4125(28.72) 335023(46.85)  279.078 <0.001 8110(50.72) 331038(46.64)  104.502 < 0.0é‘l
8Region (rural) 4379(41.10) 376985(52.72)  568.386 <0.001 8515(53.26) 372849(52.53) 3.256 0 07§
g .
11 40~ 687(6.45)  223486(31.25) 913(5.71) 223260(31.46) % Q
12 50~ 2324(21.81) 210676(29.46) 3539(22.13) 209461(29.51) % o
13 60~ 4209(39.51) 168571(23.57) 6644(41.55) 166136(23.41) a (—33
14 70~ 2767(25.97) 83708(11.71) 3915(24.49)  82560(11.63) < o
15 80~ 667(6.26) 28612(4.00) 978(6.12) 28301(3.99) _§ f;
17 : 20K
18 <185 207(1.94) 16101(2.25) 322(2.01) 15986(2.25) % §
19 18.5~24 3420(32.10) 376623(52.67) 5875(36.74) 374168(52.72) a g
20 24-28 4588(43.06) 259797(36.33) 6841(42.79) 257544(36.29) 5 S
21 >28 2439(22.89)  62532(8.75) 2951(18.46) 62020(8.74) a N
28moking 2628(24.67)  45369(6.34) 5705.550 <0.001 4416(27.62) 43581(6.14) 11679.211 ES) Ogl
23 . .
>Regular drinking 1551(14.56)  23388(3.27) 4030.177 <0.001 2484(17.81) 22455(3.16) 7212.358 éﬂ@él
;gack of exercise 4269(40.07)  55443(7.75)  14518.060 <0.001 6013(37.61) 53699(7.57)  18687.903 %&
SHypertension 8614(80.85) 112667(15.76) 31958.204 <0001 13182(82.44) 108099(15.23) 50750.234 <§)§)§1
;%iabetes 3565(33.46) 36187(5.06)  16353.881 <0.001 4118(25.75) 35634(5.02)  12983.573 g()%@l
’ o0
3Pyslipidemia 6883(64.60) 106276(14.86) 19734.787 <0.001 8982(56.18) 104177(14.68) 20458.912 <:§<D§)§-1
: @0
gé\F 397(3.73) 2386(0.33) 3162.834 <0.001 387(2.42) 2396(0.34) 1775.677 <§0®§.1
331A 1409(13.23)  11875(1.66) 7812.480 <0.001 2504(15.66) 10780(1.52)  17402.607 gﬂ%ﬁgl
ggamily history of CHD  2762(25.92) 10315(1.44)  35557.668 <0.001 1808(11.31) 11269(1.59) 8348.822 %@&
> =
3Bamily history of stroke  3061(28.73)  27042(3.78)  16434.360 <0.001 6069(37.96) 24034(3.39)  47002.257 <L;Q>0-O
;é 176 CHD, coronary heart disease; BMI, body mass index; AF, atrial fibrillation; TIA, transient ischemic attack g E_
=, o
39 2 3
40 3 i
41 g 3
42 o 9
43 3 3
2 2 9
45 g o
4 = 3
47 o =
48 S N
49 & D
50 o
51 &
52 o
53 3
54 @
55 %
56 Q
57 §
58 =
59 <
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[
@
3

177 Table 3. Multivariate logistic regression analysis of risk factors for CHD and stroke =
Characteristics CHD Stroke -E"
OR (95%CI) P value OR (95%CI) P value .y
Sex (male) 0.63(0.59-0.66) <0.001 1.18(1.14-1.23) <0.001 5
'_\
BMI 1.16(1.13-1.20) <0.001 1.03(1.00-1.05) 0.034 v 2
— o
. ) _ 5 3
Lack of exercise 1.37(1.31-1.43) <0.001 1.35(1.30-1.40) <0.001 S g_
Dyslipidemia 2.03(1.94-2.13) <0.001 1.44(1.38-1.49) <0.001 Es &
AF 1.98(1.76-2.24) <0.001 1.28(1.13-1.44) <0.001 s S
c
o
TIA 1.97(1.85-2.11) <0.001 2.92(2.77-3.08) <0.001 s s
«Q
Family history of CHD ~ 4.89(4.63-5.17) <0.001 1.09(1.03-1.16) 0.004 s >
- o
Family history of stroke 1.60(1.52-1.68) <0.001 4.33(4.16-4.50) <0.001 § r:”é
Regular drinking 1.10(1.03-1.18) 0.007 =88
............ e
178 CHD, coronary heart disease; BMI, body mass index; AF, atrial fibrillation; TIA, transient ischemic attack §§ §
—ao M
o>
179 3.3 Distribution differences of common risk factors between CHD and stroke 3 (’,,'g
X c
%53
180  After the exclusion of 1,988 patients with both CHD and stroke, there were 8,666 patients with CHD %%é
181  and 14,001 patients with stroke separately. In multivariate logistic regression analysis, CVD was 252
182  taken as the dependent variable (stroke was defined as 1, whereas CHD was defined as 0) and the 13 55'% 3
183  common risk factors were taken as independent variables. The results showed that 11 of 13 risk g: mi
184  factors (except age and lack of exercise) revealed differences in the distribution between CHD and 2. =
185  stroke (Table 4). The risk factors with OR>1 were more frequently detected in stroke patients, and > =
186  others with OR<1 may be more frequently detected in CHD patients. The family history of stroke, 3 %
187  male, rural area, TIA and hypertension were more closely associated with stroke, while the family 2 3
188  history of CHD, AF, diabetes, dyslipidemia, smoking and overweight/obesity indicated stronger @ Z
189  relationship with CHD. Figure 2 displayed the distribution differences of risk factors for stroke and gé 2
o
190 CHD. o o
3 2
191 Table 4. Multivariate logistic regression analysis of common risk factors distribution between CHD and stroke gj %
Characteristics OR 95%CI P value § =
Family history of stroke 2.30 2.15-2.45 <0.001 3 E
o -
(2]
Region (rural) 1.70 1.60-1.80 <0.001 ' g
TIA 1.41 1.30-1.54 <0.001 P
: 0]
Hypertension 1.28 1.19-1.38 <0.001 5]
BMI 0.90 0.86-0.93 <0001 =
Smoking 0.79 0.73-0.85 <0.001 e
g
2
o
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<
[
1 :
2 Dyslipidemia 0.76 0.72-0.81 <0.001 =
3 ' =
4 Diabetes 0.76 0.71-0.81 <0.001 23
©
Z AF 0.60 0.51-0.71 <0.001 =
7 Family history of CHD 0.25 0.23-0.27 <0.001 >
o
2 192 CHD, coronary heart disease; TIA, transient ischemic attack; BMI, body mass index; AF, atrial fibrillation o
. . . . . . . '_\
10 193 Subgroup analysis by gender and region showed that the distribution differences of risk factors v 2
11 194  between CHD and stroke also existed in different gender and region groups (Figure 3). The risk = '3:';
12195  factors that were more closely related to stroke were the same across different genders or regions =z g
1 i 196  (Table 5, Table 6). Smoking and lack of exercise were more closely related to CHD than stroke in the .
15 197 female population, but not in the male population (Table 5). AF and lack of exercise were more S °
16 198  closely related to CHD than stroke in rural area, but not in urban area (Table 6). § S
= 0
17 a N
18 199 Table 5. Subgroup Analysis of Distribution Differences by gender = §
19 Characteristics Women Men 3 9
20 OR (95%CI) P value OR (95%CI) P value c 9
21 Family history of stroke 2.19(2.01-2.39) <0.001 2.44(2.20-2.71) <0.001 2 §
22 . =
53 Region (rural) 1.61(1.49-1.73) <0.001 1.84(1.68-2.01) <0.001 g Z
c <
24 TIA 1.35(1.21-1.51) <0.001 1.52(1.32-1.76) <0.001 ‘ér:”%
. Y=
;Z Hypertension 1.20(1.08-1.32) <0.001 1.39(1.25-1.56) <0.001 e
25N
27 BMI 0.91(0.86-0.95) <0.001 0.88(0.83-0.93) <0.001 238
. —~ D -
;g Diabetes 0.76(0.70-0.83) <0.001 0.75(0.68-0.83) <0.001 S2g
o 3w
30 Dyslipidemia 0.81(0.75-0.88) <0.001 0.71(0.65-0.77) <0.001 §§ s
® o
31 AF 0.73(0.59-0.91) 0.005 0.47(0.36-0.61) <0.001 258
32 - 2S @
33 Family history of CHD 0.25(0.23-0.28) <0.001 0.24(0.21-0.27) <0.001 5=
34 Smokin 3O
g 0.47(0.41-0.55) <0.001 5 m3
35 . =8z
36 Lack of exercise 0.92(0.85-0.99) 0036 @ g
37 200 TIA, transient ischemic attack; BMI, body mass index; AF, atrial fibrillation, CHD, coronary heart disease % g
38 201 s 2
39 202 Table 6. Subgroup Analysis of Distribution Differences by region = }E
40 Characteristics Rural Urban i o
41 OR (95%CI) P value OR (95%CI) P value 3 3
o
g Sex (male) 251227279 <0001 1.56(1.43-1.70)  <0.001 2§
44 Family history of stroke  2.10(1.91-2.32) <y 01 2.44(2.23-2.66)  <0.001 5 %\,
o TiA L31(L15-1.48) <0001 1.51(1.34-1.70)  <0.001 g £
47 Hypertension 1.24(1.11-1.39) <9001 1.32(1.19-1.45)  <0.001 3 E
o -
48 BMI 0.92(0.87-0.97)  0.002 0.87(0.83-0.92) < 0.001 ‘:ib. N
49 .. . N
50 Dyslipidemia 0.770.71-0.84) <0001  0.75(0.69-0.82) <0.001 T
51 Diabetes 0.73(0.66-0.80) <0001  0.78(0.72-0.85) <0.001 &
gg Family history of CHD ~ 021(0.18-0.23) <0001  0-280025-032) <0001 3
(0]
54 Lack of exercise 0.88(0.81-0.96)  0.004 w
............ 2
gg Smoking 0.55(0.49-0.61) <0001 ... g
57 AF 0.38(0.30-048) <0001 ... ... £
58 g
59 10 5
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TIA, transient ischemic attack; BMI, body mass index; CHD, coronary heart disease; AF, atrial fibrillation

4 Discussion

The China National Stroke Screening Survey is a large sample size, nationwide community
population-based cluster sampling survey, which can reflect the distribution of CVD and risk factors
in real world. This study showed that CHD and stroke had many common risk factors, while the
distribution of these risk factors between CHD and stroke were substantial differences.

4.1 Necessity of comprehensive screening and prevention of CVD in China

As revealed in the present study, there were substantial similarities in the association of risk factors
with CHD and stroke, including hypertension, diabetes, dyslipidemia, AF, TIA, smoking,
overweight/obesity, lack of exercise, family history of CVD, age, sex and region. An enormous
amount of studies has confirmed that these traditional risk factors are related to CVD[7,21], although
the pathophysiological mechanisms leading to CVD are not identical. At present, China has a large
number of high-risk groups of CVD, including 244.5 million hypertension, 113.9 million diabetes,
358.3 million dyslipidemia, and 7.7 million atrial fibrillation[22-25]. In order to reduce the disease
burden caused by CVD, the Chinese government launched the screening and prevention programs for
CHD and stroke[19,26], respectively. Since CHD and stroke have many common risk factors, we
believe that it is necessary to carry out comprehensive screening and prevention of CVD. We found
that hypertension is the most important risk factor for both CHD and stroke. Although the latest
survey shows that the awareness rate, treatment rate and control rate of hypertension in China have
been improved, but compared with the developed countries is still very low[21,22]. These results
suggest that interventions for hypertension are still a top priority for CVD prevention in China.

4.2 Heterogeneity of risk factor distribution

The distribution of most risk factors involved in this study was significantly different between CHD
and stroke. Family history of CVD was the most different risk factor for CHD and stroke among all
risk factors. Men were more closely associated with stroke, while women were more closely
associated with CHD. Geographically, stroke was more likely in rural population and CHD more
likely in urban population. Among the risk factors that can be intervened, AF, dyslipidemia, diabetes,
smoking, overweight/obesity were more closely related to CHD, while TIA and hypertension were
more closely related to stroke.

The heterogeneity of the relationship between specific risk factors and different types of CVD may
be related to the pathophysiological mechanisms of these risk factors in different types of CVD. As
expected, we found that hypertension is more related to stroke, while dyslipidemia is more related to
CHD, which is consistent with previous studies[11,13,14]. The possible reasons are that hypertension
increases the risk of ischemic stroke and hemorrhagic stroke at the same time, while dyslipidemia
shows the opposite effect[21]. On the pathophysiological mechanism, the strong association between
hypertension and stroke might be explained by the relationship between hypertension and cerebral
small vessel disease or atrial fibrillation[13,27]. Conversely, the relationship of different lipid
subtypes with ischemic and hemorrhagic stroke are different. Hypercholesterolemia increases the risk
of ischemic stroke but reduces the risk of hemorrhagic stroke. Higher level of low-density lipoprotein
cholesterol seems to be associated with lower risk of hemorrhagic stroke, however high-density
lipoprotein cholesterol level seems to be positively associated with risk of intracerebral
hemorrhage[28,29]. In addition, diabetes and smoking were associated with ischemic stroke, but not
predictive of hemorrhagic stroke[11]. This may be the reason why they are more closely related to
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246  CHD. Contrary to expectations, atrial fibrillation is more closely associated with CHD than stroke.
247  The possible reason is that CHD increases the risk of atrial fibrillation, while stroke does not increase
248  the risk of atrial fibrillation[30,31].

249 Elucidating the underlying mechanism for the heterogeneity of specific risk factors distribution on
250  CVD types requires further work. Only a few studies focused on the differences of risk factors

9 251  between CHD and stroke in a same cohort in the past[10-13]. There was a great heterogeneity among
10 252  these studies, for example, the Women’s Health Initiative Observational Study included only female
11253  and sample size is small[11], the Physicians’ Health Study included only male[10], the Rotterdam
12754 study just compared gender differences in one area of the population[12], the EPIC-Norfolk Study
13255 included only three risk factors (LDL-c, systolic blood pressure and smoking) [13]. Findings in our
256  study were consistent with those reported in EPIC-Norfolk Study and Women’s Health Initiative

16 257  Observational Study. The EPIC-Norfolk Study suggested that hypertension was intimately associated
17 258  with stroke, and dyslipidemia showed stronger relationship with CHD[13]. Meanwhile, Women’s

18 259  Health Initiative Observational Study revealed that BMI, smoking, diabetes, family history of CHD
19 260  and hypercholesterolemia were associated with CHD, while hypertension was related to stroke[11].
20. 261  Unlike our results, the Physicians’ Health Study indicated no difference in the distribution of risk
262  factors such as hypertension, hypercholesterolemia, diabetes, smoking and physical exercise between
23 263 CHD and stroke[10]. Contrary to our results, the Rotterdam study showed that females were more

24 264  likely to have stroke, while males had higher risk of CHD[12]. The reason for this huge difference

25 265  may be the different race, age and occupation backgrounds included in different studies. Besides, the
26 266  geographical environment and climate of different countries may also play an important role[32].

27 267  Different countries should formulate corresponding prevention and control measures for CVD

28 768 according to the prevalence and distribution of risk factors in their own countries.

oNOYTULT D WN =

29
2(1) 269 4.3 Implications
gg 270  Our results could suggest that differences may exist in the efficacy of improving specific risk factors

34 271  across CVD types. The heterogeneity in the association between particular risk factors and specific
35 272  CVD types demonstrated in the current study could improve the selection of high-risk patients for

36 273  population-based screening programs. For example, for women with a family history of CHD, more
37 274  attention should be paid to the prevention of CHD, and for men with a family history of stroke, more
38 275  stroke should be prevented. In addition, the results of this study are helpful for clinical studies to

39 976 select appropriate endpoint indicators. Heterogeneity in the definitions of composite endpoints may
277  lead to different results and conclusions on the efficacy of study interventions and could lead to over-
4> 278  orunderestimation of the effect on specific CVD types. The specific types of CVD events may vary
43 279  depending on the risk factors for clinical intervention. In the study of lipid lowering, the risk of CHD
44 280  should be paid more attention, while the study of blood pressure lowering should pay more attention
45 281  to the risk of stroke.
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47282 There are several limitations in this study. Firstly, the judgment of CVD events was mainly based
48 283 on self-reported history. In order to reduce the recall bias, each CVD event should be confirmed by a
5o 284  specialist in cardiology or neurology to make the diagnosis as accurate as possible. Secondly, this

51 285  study was a cross-sectional survey that can only indicate the correlation between risk factors and

52 286  CVD, without the ability to reflect the causal relationship. However, this study has a large sample

53 287  size and is based on a nationwide cluster sampling survey, which can explain the relationship

54 288  between specific risk factors and CVD types to a certain extent.
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Although CHD and stroke had many common risk factors, the distribution of these risk factors
between CHD and stroke were substantial differences. More specific prevention and control
measures should be formulated according to the distribution differences of risk factors related to
CVD.
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Figure Legends

Figure 1. The rank of common risk factors of CHD and stroke based on OR value.

The solid line indicates that the ranking of risk factors goes down, while the dotted line indicates
that the ranking goes up.

Abbreviation: CHD = coronary heart disease; AF = atrial fibrillation; TIA = transient ischemic
attack; BMI = body mass index.

Figure 2. The forest plots of distribution differences of common risk factors between CHD
and stroke.

Abbreviation: TIA = transient ischemic attack; BMI = body mass index; AF = atrial fibrillation;
CHD = coronary heart disease. The risk factors with OR>1 indicates a closer association with
stroke, and others with OR<1 indicates a closer association with CHD.

Figure 3. Subgroup analysis of distribution differences based on sex and region.

Abbreviation: TIA = transient ischemic attack; BMI = body mass index; AF = atrial fibrillation;
CHD = coronary heart disease. The risk factors with OR>1 indicates a closer association with

stroke, and others with OR<1 indicates a closer association with CHD.
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