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Abstract
Background China bears the largest global stroke burden, yet little is known about its rates in Chongqing, southwest China. We
aimed to investigate the prevalence and related risk factors for stroke in Chongqing, and to provide evidence for improved
formulation of targeted primary preventive measures for stroke.
Methods In 2015, a cross-sectional study was conducted in Nan’an district, Chongqing. Participants responded to a question-
naire surveying general information and common risk factors for stroke, and related physical examinations were conducted.
Results Of 25,000 people aged ≥ 40 years who were investigated, 24,859 participants completed the questionnaire and
underwent the physical examination. The crude prevalence rate for stroke was 1.71%, and was higher in men than in women
(1.9% versus 1.6%). Prevalence rates increased with age (p < 0.001). Multiple logistic regression analysis indicated that too little
exercise, hypertension, family history of stroke, and history of transient ischemic attack were stroke risk factors among three
groups (men, women, and total participants; all p-values < 0.05). Smoking was a risk factor for men (odds ratio 2.77; 95% Cl
1.46–5.28) and having only attained a primary school or lower education level was a risk factor for women (p < 0.05).
Conclusions These findings suggest that controlling stroke risk factors for stroke prevention is still crucial. Moreover, this study
provides comprehensive resource data for further stroke research in southwest China.
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Introduction

Stroke is an acute cerebrovascular event characterized by high
morbidity, high mortality, high disability, and high recurrence
rates, and mainly manifests with signs and symptoms of cere-
bral ischemia or hemorrhagic injury (Hankey 2017). It is one
of the leading causes of death and disability globally, account-
ing for approximately 5.78 million deaths worldwide, with
137 million disability-adjusted life-years lost in 2016
(Johnston et al. 2009; WHO 2016). Additionally, stroke has
potentially enormous emotional and socioeconomic effects on
patients, their families, and health services.

Over the past years, China has experienced rapid health-
related and sociodemographic changes that have affected the
prevalence of common risk factors for stroke (Yang et al.
2013; Zhou et al. 2016). According to a recent study of
480,687 participants, the stroke burden in China has increased
over the last 30 years (Wang et al. 2017). It is now emerging as
the primary leading cause of death and the second leading
cause of life years lost in China (Tsai et al. 2013). Therefore,
strokes remain a major health problem.
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The increasing burden and costs associated with care for
patients with stroke point towards a pressing need for effective
measures with regard to stroke prevention (Pandian Jeyaraj
et al. 2018). The best possible implementation of primary
preventive actions for strokes would ideally be the most opti-
mal strategy, since they have been proven to be more effective
than any secondary preventive measure (Heller et al. 2000).
Moreover, primary preventive measures can be applied to a
larger number of people compared to secondary preventive
measures (Zhao et al. 2013).

Investigating the distribution prevalence of high-risk fac-
tors is critical for primary prevention of stroke. We therefore
undertook stroke screening and risk-factor screening for resi-
dents aged ≥ 40 years in five towns and five streets of
Chongqing, to provide evidence for improved formulation of
targeted primary preventive measures for stroke, and to pro-
vide data resources for further stroke research in southwest
China.

Materials and methods

Study design and participants

Multistage random cluster sampling was used to select partic-
ipants. In the first stage, five streets (Dan Zishi Street, Long
Menhao Street, Nanping Street, Haitang Creek Street, Garden
Road Street) and five towns (Tushan Town, Changsheng
Bridge Town, Xiakou Town, Yinglong Town, Guangyang
Town) were selected from eight streets and seven towns in
Nan’an district, Chongqing. In the second stage, cluster sam-
pling was used to select residents aged ≥ 40 years.

All participants were identified according to the following
inclusive and exclusive criteria. Criteria for inclusion were:
Chongqing permanent residents who were registered in
household registration or resident file systems, aged≥40 years,
and living in the selected county for at least 6 months. The
exclusion criteria were a previous diagnosis of neuropathy,
psychosis, or unclear speech, and being a member of a floating
population or a temporary resident.

Basic information concerning eligible permanent residents
who met our inclusion criteria was obtained from household
registration and resident file systems. Participants were in-
formed of the study purpose and content by phone.

Data collection

From May 21, 2015 to September 30, 2015 trained investiga-
tors interviewed participants face-to-face to collect informa-
tion. The survey involved two stages of interviews. During the
first stage, investigators collected informed consent forms and
completed a preliminary screening form that included basic
information concerning sex, age, marital status, educational

level, and personal habits (too little exercise, smoking), along
with information concerning personal and family medical his-
tory of stroke and chronic diseases [hypertension, diabetes
mellitus (DM), dyslipidemia, obesity, family history of stroke,
previous history of transient ischemic attack (TIA), atrial fi-
brillation]. Moreover, participants’ height, weight, blood pres-
sure, and laboratory examinations of serum lipids [total cho-
lesterol, low-density lipoprotein cholesterol (LDL-C), high-
density lipoprotein cholesterol (HDL-C), triglycerides), and
fasting plasma glucose (FPG)] were examined by staff from
both street community health service centers and the town
hospitals. Community health service centers are non-profit,
grassroots medical institutions which serve communities, fam-
ilies, and residents. These centers are the equivalents of the
Western primary care service. They constitute a comprehen-
sive, low-cost, efficient, and convenient health service system
that integrates prevention and health care, general medical
treatment, maternal and child health care, rehabilitation treat-
ment, health education, immunization, and family planning
guidance. A total of 25,000 people were investigated, of
whom 24,859 participants completed both the questionnaire
and the physical examination, with an effective rate of 99.4%.

In the second stage, after preliminary screening, those who
met the high-risk criteria for stroke were referred to commu-
nity health centers for further examination, including blood
tests, an electrocardiogram, and a carotid ultrasound scan.

Data collectors from the street community health service
centers and township health centers collated and summa-
rized the screening data at the same time every month, and
reported the data of the previous month to the Screening
and Intervention Data Center for High-Risk Stroke
Populations prior to the 10th of each month. The organiza-
tion and coordination of both stages of the survey were
undertaken by staff at local Centers for Disease Control
and Prevention (CDC).

Diagnostic criteria

The diagnostic criteria for stroke were based on World Health
Organization criteria, with stroke being defined as ‘rapidly
developing clinical signs of focal (or global) disturbance of
cerebral function, lasting more than 24 hours or leading to
death, with no apparent cause other than that of vascular ori-
gin’ (Aho et al. 1980). Any nervous system abnormalities
induced due to trauma, metabolic disorder, tumor, or central
nervous system infections were excluded.

Information on marital status, educational level, and age
were based on self-reported responses. Hypertension was
defined as a systolic blood pressure of ≥ 140 mmHg or a
diastolic blood pressure of ≥ 90 mmHg, or any use of anti-
hypertensive medication or a self-reported history of hyper-
tension. DM was defined as a fasting blood glucose
≥ 7.0 mmol/l, or any use of antidiabetic medication or a
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self-reported history of DM. Dyslipidemia status was based
on the 2007 Guidelines for Prevention and Treatment of
Dyslipidemia in Chinese Adults (Joint Committee for
Developing Chinese Guidelines on Prevention and
Treatment of Dyslipidemia in Adults 2007). A family his-
tory of stroke was defined as ≥ 1 person having a history of
stroke among first-degree relatives. Smoking was defined
as smoking ≥ 1 cigarette daily, and a duration of continuous
smoking was defined as ≥ 12 months. Too little exercise
was defined as exercise ≤ 3 times per week, ≤ 30 min each
session, and < 12 months in duration, except for those
employed in moderate to heavy manual work. Body mass
index (BMI) was calculated as weight in kilograms divided
by the square of height in meters, and being overweight or
obese was defined as a BMI ≥ 24 kg/m2.

Statistical analysis

We used Epidata 3.1 software for data entry. Descriptive sta-
tistics were used to summarize the overall characteristics of
the study population, and statistical analysis was performed
using IBM SPSS version 22.0. Pearson’s chi-squared test was
used to compare the prevalence of stroke in participants ac-
cording to sex, personal habits (smoking, too little exercise),
personal illness (hypertension, DM, dyslipidemia, atrial fibril-
lation, being overweight or obese), and family history of
stroke. The prevalence of stroke in the categories grouped
according to age and education level was compared using
the chi-squared test for trend.

Controls were then paired to cases of the same age and sex
according to the 1:1 matched case-control study principle.
Binary logistic regression models were employed to investi-
gate the risk factors associated with stroke and the results were
reported as odds ratios (ORs) with 95% confidence intervals
(CIs). A p value of < 0.05 was considered statistically
significant.

Quality control

Quality control was implemented in all phases of the survey
and in the supervised preparations, field work, and data pro-
cessing. All investigators from the street community health
service centers received standardized training, including how
to communicate with participants, how to measure blood pres-
sure, height, and weight, and how to collect blood samples.
Quality control personnel reviewed all questionnaires and
physical measurement forms after daily surveys had been un-
dertaken, and telephone contact was made with any partici-
pant who had not fully completed the data or whose data
showed logistic errors. A real-time double-entry method was
used for data entry verification.

Results

Study participants’ basic characteristics

A total of 25,000 questionnaires was completed in this survey,
of which 24,859 were available after confirming the validity
of each questionnaire, with an effective rate of 99.4%. Overall,
the estimated prevalence of stroke among the study partici-
pants in Chongqing was 1.7%.

Table 1 shows the interviewees’ basic characteristics. In this
study, the sex ratio (women versus men) was approximately
1.69:1 (62.8%:37.2%), and 95.5% of enrolled participants were
aged between 40 and 79 years. Age distribution and age
grouped according to sex are shown in Table 1 and in Fig. 1.
Most of the respondents had a BMI ranging from 18.5 kg/m2 to
25.9 kg/m2, accounting for approximately 77.4% of the study
participants. Overall, around 66% of participants had attained
an educational level of middle school or above, and married
interviewees comprised the largest percentage (91.9%).

Prevalence of stroke among people aged ≥ 40 years
in Chongqing

Table 2 shows the stroke prevalence rate based on selected
demographic characteristics, personal habits, and individual
illnesses of participants. We found that the prevalence rate
for stroke was lowest among participants aged 40 to 49 years
(0.8%) and that the prevalence in different age groups in-
creased with age (p < 0.05). We also found that the stroke
prevalence was significantly lower among married people
than among unmarried people (single, divorced, widowed,
or other) (p < 0.05).

Our analysis revealed that participants with different edu-
cational levels had different prevalence rates for stroke
(p < 0.05), with those having been at a junior college or un-
dergraduate level showing the highest prevalence (2%). We
further estimated the prevalence of stroke according to total
participants, male participants, and female participants
(Fig. 2). Our results showed that the rate for stroke was higher
in men than in women, except for those aged between 60 and
69 years, with the highest prevalence in the three groups oc-
curring among people aged ≥ 80 years (2.4%).

Similarly, we also found an association between stroke
prevalence and participants’ personal habits and illnesses.
We found a significantly higher prevalence in participants
who smoked (p < 0.01), who engaged in limited physical ex-
ercise (p < 0.001), and who were overweight or obese (BMI
≥ 24 kg/m2, p < 0.001).

Analysis of risk factors related to stroke

We performed a 1:1 match of 425 patients with stroke to 425
controls, according to age and sex. A chi-squared analysis
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showed the baseline profile of the controls and the participants
with stroke among the three groups (men, women, and total
study population) (Table 3). Significant factors found in the
chi-squared analysis within the three groups were included in

the unconditional logistic regression model for multivariate
analysis.

Multivariate regression analysis showed that too little ex-
ercise, hypertension, family history of stroke, and history of

Table 1 Basic characteristics of
study participants Characteristic Category Number Percentage (%)

Subject Stroke patient 425 1.7

Non-stroke patient 24,434 98.3

Sex Male 9243 37.2

Female 15,616 62.8

Age (years) 40–49 3768 15.2

50–59 6118 24.6

60–69 9409 37.8

70–79 4443 17.9

80–89 1049 4.2

90– 72 0.3

BMI (kg/m2) < 18.5 624 2.5

18.5–23.9 13,695 55.1

≥ 24 10,486 42.2

Not available 54 0.2

Marital status Single 149 0.6

Married 22,846 91.9

Divorced 1596 6.4

Widowed 251 1.0

Other 17 0.1

Education level Primary school or lower 8466 34.1

Middle school 9661 38.9

Secondary specialised school or high school 4951 19.9

Junior college or undergraduate 1713 6.9

Postgraduate or higher 68 0.3

BMI: body mass index

Age group
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Fig. 1 Age distribution according
to sex of study participants in
Chongqing, southwest China
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Table 2 Prevalence of stroke in
study participants aged ≥ 40 years Characteristic Number of

participants
Number of
cases

Prevalence
(%)

χ2 P value

Sex 2.002 0.157

Male 9243 172 1.9

Female 15,616 253 1.6

Age (years)a 34.045 < 0.001*

40–49 3768 30 0.8

50–59 6118 87 1.4

60–69 9409 185 2.0

70–79 4443 96 2.2

80– 1121 27 2.4

Marital status 5.936 0.015*

Married 22,846 377 1.7

Unmarried 2013 48 2.4

Education levelb 11.304 0.023*

Primary school or lower 8466 158 1.9

Middle school 9661 173 1.8

Secondary specialised school or
high school

4951 58 1.2

Junior college or undergraduate 1713 35 2.0

Postgraduate or higher 68 1 1.5

Smoking 12.047 0.001*

No 21,484 343 1.6

Yes 3375 82 2.4

Overweight or obese (BMI ≥24 kg/m2) 23.008 < 0.001*

No 14,337 196 1.4

Yes 10,486 227 2.2

Too little physical exercise 22.605 < 0.001*

No 20,327 310 1.5

Yes 4532 115 2.5

Hypertension 206.674 < 0.001*

No 15,765 128 0.8

Yes 9094 297 3.3

Dyslipidemia 9.987 0.002*

No 16,301 248 1.5

Yes 8558 177 2.1

Diabetes 22.667 < 0.001*

No 22,626 359 1.6

Yes 2233 66 3.0

Atrial fibrillation 6.403 0.011*

No 24,512 413 1.7

Yes 347 12 3.5

Family history of stroke 535.994 < 0.001*

No 21,863 263 1.2

Yes 1894 162 8.6

History of TIA

No 22,827 282 1.2 1284.427 < 0.001*

Yes 735 140 19.0

* : P < 0.05; a : Trend chi-square test p < 0.001; b : Trend chi-square test p = 0.122; TIA: transient ischemic attack;
Unmarried = single, divorced, widowed, or other
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TIA were risk factors associated with stroke among the
groups. Smoking was not a risk factor in women; education
level was not a risk factor in men (Table 4). The assignment of
logistic regression analysis variables is shown in Table 5.

Discussion

In recent years, with rapid changes in lifestyle and age struc-
ture in China, the epidemiological features of stroke may have
altered accordingly. Updated data on stroke epidemiology are

therefore needed to help in strategic planning concerning the
prevention and management of stroke (Liu et al. 2007). We
used a cross-sectional study design to investigate the preva-
lence of stroke and its related risk factors among residents
aged ≥ 40 years who were selected from five towns and five
streets in Chongqing, one of the fastest developing cities in
southwest China.

The main study findings are summarized as follows. First,
the survey showed that the crude prevalence rate for stroke in
residents aged ≥ 40 years in Chongqing was 1.71%, with a
higher prevalence rate in men, and that the prevalence rates for

Table 3 Baseline profile of controls and patients with stroke in different groups

Men Women Total

Case:
n (%)

Control: n (%) P Case:
n (%)

Control: n (%) P Case:
n (%)

Control: n (%) P

Subjects 172 172 253 253 425 425

Education level 0.030ζ < 0.001ζ < 0.001ζ

Primary school or lower 53 (30.8) 28 (16.3) 105 (14.5) 55 (21.7) 158 (37.2) 83 (19.5)

Middle school 72 (41.9) 82 (47.7) 101 (39.9) 131 (51.8) 173 (40.7) 213 (50.1)

Secondary specialised school
or high school

26 (15.1) 36 (20.9) 32 (12.6) 56 (22.1) 58 (13.6) 92 (21.6)

Junior college or undergraduate 20 (11.6) 24 (14.0) 15 (5.9) 11 (4.3) 35 (8.2) 35 (8.2)

Postgraduate or higher 1 (0.6) 2 (1.2) – – 1 (0.2) 2 (0.5)

Married 162 (94.2) 167 (97.1) 0.187 215 (85.0) 232 (91.7) 0.019ζ 377 (88.7) 399 (93.9) 0.007ζ

Smoking 77 (44.8) 30 (17.4) < 0.001ζ 5 (2.0) 6 (1.2) 0.737 82 (19.3) 34 (8.0) < 0.001ζ

Overweight or obese
(BMI ≥ 24 kg/m2)

85 (50.0) 70 (40.9) 0.093 142 (56.1) 114 (45.1) 0.013ζ 227 (53.7) 184 (43.4) 0.003ζ

Too little physical exercise 47 (27.3) 17 (9.9) < 0.001ζ 68 (26.9) 30 (11.9) < 0.001ζ 115 (27.1) 47 (11.1) < 0.001ζ

Hypertension 132 (76.7) 52 (30.2) < 0.001ζ 165 (65.2) 85 (33.6) < 0.001ζ 297 (69.9) 137 (32.2) < 0.001ζ

Dyslipidemia 72 (41.9) 61 (35.5) 0.223 105 (41.5) 94 (37.2) 0.317 177 (41.6) 155 (36.5) 0.122

Diabetes 26 (15.1) 19 (11.0) 0.263 40 (15.8) 20 (7.9) 0.006ζ 66 (15.5) 39 (9.2) 0.005ζ

Atrial fibrillation 4 (2.3) 3 (1.7) 0.703 8 (3.2) 6 (2.4) 0.588 12 (2.8) 9 (2.1) 0.507

Family history of stroke 57 (33.1) 7 (4.3) < 0.001ζ 105 (41.5) 19 (7.6) < 0.001ζ 162 (38.1) 26 (6.1) < 0.001ζ

History of TIA 51 (29.8) 2 (1.2) < 0.001ζ 89 (35.5) 3 (1.2) < 0.001ζ 140 (32.9) 5 (1.2) < 0.001ζ

ζ : P < 0.05; TIA: transient ischemic attack

: P < 0.05; OR: odds ratio; CI: confidence interval; BMI: body mass index; TIA: transient ischemic attack
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Fig. 2 Prevalence rate for stroke
according to age and sex
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different age groups increased with age. Second, too little
exercise, hypertension, family history of stroke, history of
TIA, smoking, and education levels were risk factors associ-
ated with stroke in Chongqing.

Stroke prevalence rates in China have been reported to
differ according to ethnicity, region, and age (Wang et al.
2017). In Jilin, north China, the prevalence rate of stroke
among residents aged ≥ 40 years has been reported to be
7.2% (Zhang et al. 2017), and in Shenzhen, south China, it
has been found to be 2.21% (Gan et al. 2017). Our study
showed a lower prevalence of 1.7%. These findings confirm
regional differences in stroke prevalence rates among people
aged ≥ 40 years in China, with the overall characteristics hav-
ing been reported to be high in the north and low in the south

(Wang et al. 2017). There was a higher percentage of women
in this study, for whom the prevalence rates for stroke have
been reported to be lower (Yang et al. 2004). This may be one
reason why we have a lower overall prevalence.

The stratified analysis showed that the prevalence rate in
men was slightly higher than in women (1.9% versus 1.6%),
which is consistent with global prevalence data. According to
an analysis by Feigin et al. (2009) involving 56 countries and
regions, the ratio of male-to-female stroke prevalence was
1.41: l. From 1986 to 2000, an investigation in China showed
that the ratio of male-to-female stroke incidence was 1.28:1–
1.81:1 (Yang et al. 2004), which was also similar to the results
of another study (Cheng et al. 1995) and may possibly be
related to a more unhealthy male lifestyle that includes risk

Table 4 Multivariate logistics regression analysis of risk factors associated with stroke in Chongqing

Men Women Total

OR 95% CI P OR 95% CI P OR 95% CI P

Education level

Primary school or lower – – – Reference Reference

Middle school – – – 0.54 0.32–0.91 0.022 0.55 0.36–0.85 0.007

Secondary specialised school or high school – – – 0.30 0.15–0.60 0.001 0.34 0.19–0.58 < 0.001

Junior college or undergraduate – – – 1.00 0.36–2.73 0.993 0.62 0.32–1.21 0.163

Postgraduate or higher – – – – – – 0.63 0.04–11.52 0.757

Smoking 2.77 1.46–5.28 0.002 – – – 2.24 1.31–3.83 0.003

Overweight or obese (BMI ≥ 24 kg/m2) – – – – – – 1.57 1.02–2.41 0.038

Too little physical exercise 3.03 1.29–7.11 0.011 1.95 1.07–3.55 0.029 2.17 1.33–3.54 0.002

Hypertension 8.69 4.67–16.17 <0.001 3.97 2.50–6.30 < 0.001 5.32 3.68–7.70 < 0.001

Family history of stroke 5.33 2.11–13.46 <0.001 5.44 2.98–9.92 < 0.001 5.72 3.46–9.47 < 0.001

History of TIA 30.51 6.53–142.62 <0.001 35.71 10.64–119.78 < 0.001 32.87 12.75–84.74 < 0.001

Table 5 Assignment of logistic
regression analysis variables Variables Value

Stroke Yes = 1, No = 0

Education Primary school or lower = 1, middle school = 2,

secondary specialised school or high school = 3,

junior college or undergraduate = 4, postgraduate or higher = 5

Marital status Married = 1, unmarried (single, divorced, widowed, or other) = 0

Hypertension Yes = 1, no = 0

Dyslipidemia Yes = 1, no = 0

Overweight or obese Yes = 1, no = 0

Too little physical exercise Yes = 1, no = 0

Smoking Yes = 1, no = 0

Diabetes Yes = 1, no = 0

Family history of stroke Yes = 1, no = 0

Atrial fibrillation Yes = 1, no = 0

History of TIA Yes = 1, no = 0

TIA: transient ischemic attack
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factors such as smoking and alcohol consumption (Zhang
et al. 2014).

Our results also showed that hypertension was the most
important independent risk factor for stroke (OR 4.958, 95%
CI 3.42–7.20), in accordance with other studies (Jia et al.
2011; Nogueira 2013). One large sample study of stroke con-
ducted by O’Donnell et al. (O’Donnell et al. 2010) confirmed
that ten stroke risk factors were statistically significant, in
which hypertension played a major role. Psaty et al. (2001)
found that each 10 mmHg increase in blood pressure corre-
spondingly increased the risk of stroke 1.4 to 1.8 times. The
use of antihypertensive medication to control blood pressure
in patients with a history of stroke can effectively reduce the
risk of stroke recurrence by 24% and lower the risk of non-
fatal stroke by 21% (Rashid et al. 2003). In a follow-up study
of more than 70,000 hypertensive patients, the risk of death
due to stroke was three times greater in those who did not take
antihypertensive drugs than in those who did (Herttua et al.
2013). Therefore, effective control of hypertension can signif-
icantly reduce the occurrence of stroke. Standardizing the di-
agnosis and treatment of hypertension in the community, im-
proving patients’ early awareness of hypertension, and closely
monitoring blood pressure are all necessary to prevent stroke.

Dyslipidemia is an important risk factor for the onset of
cardiovascular and cerebrovascular diseases. However, the
prevalence of stroke due to dyslipidemia in our study was only
2.1%. In the logistic multivariate regression analysis, dyslip-
idemia was not statistically significant. The results of studies
concerning the relationship between stroke and dyslipidemia
remain controversial. Some observational epidemiological
studies have found no correlation between high levels of total
cholesterol or low-density lipoprotein and stroke (Willey et al.
2009; Psaty et al. 2004). Moreover, one meta-analysis com-
prising 61 prospective studies failed to find a positive associ-
ation between cholesterol and stroke death, particularly in
elderly or hypertensive patients (Strong et al. 2007).
However, other studies have shown the opposite (He et al.
2004), indicating that there remains a lack of effective
evidence-based studies concerning the relationship between
dyslipidemia and stroke. The reported relationship between
different blood lipid components and different stroke types
has also been inconsistent (Sun et al. 2019). Therefore, further
investigations of the association between different lipid com-
ponents and various types of stroke need to be conducted.
However, before exact relationships can be demonstrated,
controlling dyslipidemia should not be overlooked since,
aside from potentially affecting the occurrence of stroke, dys-
lipidemia is also associated with the development of many
other diseases.

Smoking is an important and controllable risk factor for
cerebrovascular disease and has been shown to increase the
risk of stroke 1.7 times (95% CI 1.38–2.1) (Lou et al. 2018).
The results of our study also showed that smokers have a

2.296-times higher risk of stroke (95% CI 1.34–3.93) than
non-smokers, and that the prevalence of stroke among
smokers was 2.4% while among non-smokers it was 1.6%.
Both active and passive smoking have been shown to increase
the incidence of atherosclerosis (Ádám et al. 2013). Many
prospective follow-up studies have found that passive
smoking has a close dose–response relationship with stroke
(Oono et al. 2011). If passive smoking could be completely
eliminated, the incidence of stroke would be reduced by 50%
by 2040 (Fischer and Kraemer 2016). However, a systematic
review and meta-analysis that included 3,980,359 participants
in Asia showed that smoking did not contribute to the risk of
stroke (Peters et al. 2013). In our study, we did not find a
relationship between smoking and stroke prevalence in wom-
en. This may have been because women are more likely to be
passive smokers, and passive smoking was not included in our
study; therefore, the association between smoking and stroke
in our study and in other studies should be interpreted with
caution.

With the acceleration of social-economic development and
urbanization, overweight and obese populations in China have
been rapidly increasing. The results of this study showed that
the stroke prevalence rate of people aged ≥ 40 years who were
overweight or obese was 2.6%, and that this was higher than
that of the general population (1.5%). Multivariate analysis
showed that the risk of stroke in overweight or obese people
was 1.572 times (95% CI 1.02–2.41) higher than that of the
general population. These results were in accordance with
evidence indicating that an increase of BMI and abdominal
obesity are independent risk factors for stroke (Jensen et al.
2014). A meta-analysis including 25 observational studies
showed that the risk of ischemic stroke in overweight and
obese patients increased by 22% and 64% respectively, com-
pared with the general population (Strazzullo et al. 2010).
Obesity not only increases the risk of stroke but is also an
independent risk factor for the prognosis of stroke. Studies
in the United States, Japan, and China have found that patients
with ischemic stroke and with a high BMI have longer hospi-
talization, more complications, higher disability, and worse
prognosis (Strazzullo et al. 2010; Nakamura et al. 2006;
Kalichman et al. 2007). Therefore, weight control should be
addressed in terms of primary and secondary stroke preven-
tion in China.

Furthermore, we found that certain uncontrollable factors,
such as family history of stroke and a history of TIA, were
high-risk factors associated with stroke, as also shown by two
other studies with similar results (Knottnerus et al. 2011;
Johnston et al. 2003). These findings indicate that prevention
and treatment strategies for people with a positive family his-
tory of stroke should be strengthened.

This study has some limitations. First, because of the cross-
sectional design, we could not determine the causal relation-
ship between the risk factors and stroke. Second, we did not
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measure alcohol consumption, which is related to stroke
(Zhang et al. 2014). Furthermore, we did not perform a hier-
archical analysis based on rural and urban areas, another as-
pect which also needs to be further studied and explored.

In conclusion, our study found that the crude prevalence
rate of stroke in residents aged ≥ 40 years in Chongqing was
1.71%, and that hypertension, smoking, being overweight or
obese, having a family history of stroke, and too little exercise
were significant risk factors. Although the prevalence rate of
stroke in Chongqing was lower than the reported national
stroke prevalence rates in China, given the heavy burden on
families and society, efforts are still needed to ensure effective
treatment for patients. The data derived from this study are
likely to serve as a resource for further stroke research in
southwest China.
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