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INTRODUCTION
Stroke is a common sudden cerebrovascular illness with 

5 features, namely, high morbidity, great disability, high death 
ratio, great recurrence ratio, and great economic burden, 

which has become the leading cause of death for adults in 
China.1,2 The National Health Commission (NHC for short) 
Stroke Prevention Engineering Committee (Break Prevention 
Committee for short) has achieved initial results in screening 
and intervention projects for highly highly-risky groups in 
China. The frequency of stroke in China has reduced from 
222/100 000 to 201/100 000 in 2019, but the prevalence rate is 
still on the rise. By the end of 2019, the population-
standardized prevalence ratio of stroke among people aged 
forty and over in China rose from 1.89% in 2012 to 2.58% in 
2019, and the number of current and former stroke patients 
is about 17.04 million.3 Therefore, the situation of stroke 

ABSTRACT
Objective • This study aimed to explore the risk factors 
and dietary status of middle-aged and elderly people at 
high risk of stroke in urban and rural areas of Xiangtan 
City, with a view to providing a basis for formulating 
stroke prevention and control strategies in urban and 
rural areas of Xiangtan City.
Methods • Using the cluster sampling method, a total of 
8,453 permanent residents aged ≥40 years old were selected 
from Yuetang Street, Yuetang District, and Jiangshe Town, 
Yuhu District, Xiangtan City in 2020 and 2021 for face-to-
face questionnaire surveys to collect their demographic 
information, daily life Method, family history, height, 
weight, waist circumference, blood pressure, blood sugar, 
blood lipids, glycosylated hemoglobin, homocysteine and 
other indicators, and analyze them. 
Results • A total of 8453 permanent residents were screened 
in this study, and a total of 1,804 stroke high-risk patients 
(including stroke and TIA, 21.34%) were screened out, 
including 973 urban residents (23.53%), and 831 rural 
residents (19.25%), and the distinction had statistical 
significance (P < .05); 263 stroke sufferers were screened 
out, and the prevalence ratio was 3.11%. The exposure rates 
of risk factors for high-risk groups in urban and rural areas 
of Xiangtan City from high to low are hypertension, 
dyslipidemia, smoking, family history of stroke, diabetes, 
obesity, lack of exercise and atrial fibrillation or heart valve  

disease. The high-risk groups for urban strokes The 
proportions of lack of exercise (23.54%) and obesity 
(38.44%) were significantly higher than the proportions of 
lack of exercise (17.09%) and obesity (22.64%) in rural 
areas. The high-risk groups in rural areas had hypertension 
(87.73%) and a history of TIA (2.89%). The proportion of 
patients with hypertension (82.43%) and TIA history 
(1.34%) was significantly higher than those in urban areas, 
and the differences were statistically significant (P < .05). 
The proportion of rural residents who eat a salty diet 
(17.93%) and eat fruits ≤2 days/week (93.98%) is 
significantly higher than that of urban residents who eat a 
salty diet (14.49%) and eat fruits ≤2 days/week (59.61%). 
There are differences. Statistically significant (P < .05), the 
proportion of urban residents who consume vegetables ≤2 
days/week (11.91%) is significantly lower than the 
proportion of urban residents who consume vegetables ≤2 
days/week (28.98%) (P < .01). 
Conclusion • The high-risk factors for stroke in Xiangtan 
City are mainly hypertension, dyslipidemia, smoking 
history, family history of stroke, and diabetes. Tailored 
public health measures should be taken by residents to 
address the different risk status and dietary habits of 
urban and rural populations. Especially dietary 
intervention for rural residents. (Altern Ther Health Med. 
[E-pub ahead of print.])
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information included half of the demographic information, 
lifestyle, family history, physical examination including 
height, weight, waist circumference and blood pressure, etc., 
and laboratory tests included blood sugar, blood lipids, 
glycosylated hemoglobin, homocysteine, etc. The venous 
blood of all the individuals were collected. After registering 
and coding all the respondents’ information, the information 
was filled in on the National Stroke Screening and Intervention 
Project Platform. Cronbach’sα coefficients of the questionnaire 
are all greater than 0.7, indicating that the overall reliability 
of the questionnaire is high.

Diagnostic criteria
(1) Stroke risk assessment. 1) High blood pressure. It 

refers to a history of hypertension, or the screening shows 
elevated blood pressure (systolic blood pressure ≥ 140mmHg 
or diastolic blood pressure ≥ 90mmHg); 2) Atrial fibrillation or 
valvular heart disease. It refers to a previous history of atrial 
fibrillation or the screening shows atrial fibrillation. 3) 
Smoking. It refers to continuous or accumulated smoking for 
6 months or more. 4) Dyslipidemia. It refers to the past history 
of dyslipidemia or one or more followings, namely, total 
cholesterol ≥ 6.22 mmol/L (240 mg/dl), triglyceride ≥ 2.3 
mmol/L (200 mg/dl), high-density lipoprotein < 1.04 mmol/L 
(40 mg/dl) ), and low-density lipoprotein ≥ 4.1mmol/L (160 
mg/dl) can be judged as dyslipidemia; 5) Diabetes. It refers to 
a previous history of diabetes (diagnosed by a hospital above 
grade II) or this measurement shows random blood sugar ≥ 
11.0 mmol/L or fasting blood sugar ≥ 7.0 mmol/L; 6) Lack of 
exercise. Those who exercise ≥ three times each week, exercise 
≥ thirty minutes at moderate intensity or above every time, or 
engage in moderate or heavy physical labor are considered to 
have regular physical exercise. On the contrary, it is a lack of 
exercise. 7) Obesity. BMI≥ twenty-eight is considered obese 
[(BMI=weight (kg)/height 2 (m2)]; 8) Family history of stroke. 
It refers to a history of previous stroke or transient ischemic 
attack (TIA). (2) Determination of stroke classification. The 
high-risk group refers to those who have 3 or more of the 
above 8 stroke risk factors, or have TIA, or have had a stroke in 
the past; the medium-risk group refers to those who have 3 or 
fewer risk factors but suffer from hypertension, diabetes, atrial 
fibrillation or one of the three chronic diseases of valvular 
heart disease; low-risk group refers to patients with less than 
three risky factors and no chronic illnesses for example 
hypertension, diabetes, atrial fibrillation or valvular heart 
illness. (3) Diet status. 1) The taste is divided into salty, light, 
and moderate; 2) The meat and vegetables are divided into 
balanced meat and vegetables, more meat and mainly 
vegetarian; 3) Vegetable frequency is divided into ≥5 days/
week, 3-4 days/week, and ≤ 2 days/week; fruit frequency is 
divided into ≥5 days/week, 3-4 days/week, and ≤2 days/week.

Statistical analysis
The 2020-2021 stroke screening and intervention data 

were derived from the National Stroke Screening and 
Intervention Project Platform, and SPSS 22.0 software was 

prevention and treatment is still very serious. Due to my 
country’s vast territory, stroke has different geographical and 
urban-rural distribution characteristics. Long-term data 
have found that the geographical distribution is “high in the 
north and low in the south”. Due to the vast territory in 
China, stroke has different geographical and urban-rural 
distribution characteristics. Long-term data have found that 
there is a phenomenon of “great in the north and low in the 
south” in the geographical distribution, and the prevalence 
and mortality in rural areas are greater than in urban areas,4 
so the prevention and therapy for stroke are more complex. 
At present, it is known that smoking, alcoholism, and other 
unhealthy lifestyles can cause stroke, but in the daily diet 
structure, if you eat too much salt and too little vegetables 
and fruits, it will have adverse effects on cardiovascular and 
cerebrovascular diseases, which may indirectly lead to stroke. 
However, at present, there are few research reports on the 
risk factors and dietary status of high-risk groups of stroke in 
Xiangtan city, so carrying out risk factor screening and 
intervention for stroke highly-risky groups according to local 
conditions and strengthening the construction of regional 
stroke prevention and control system will help to improve the 
awareness of stroke and prevention compliance in the region, 
and reduce the incidence, recurrence, mortality and disability 
of stroke.3,5 Xiangtan Central Hospital is the advanced stroke 
center of the Brain Prevention Committee of the National 
Health Commission. Since 2013, it has undertaken the 
screening and intervention projects for stroke highly-risky 
groups in China. It has passed the screening and intervention 
data of highly-risky groups in Xiangtan City from 2020 to 
2021. The general stroke characteristics, risk factors, and 
dietary status of urban and rural high-risk populations in 
Xiangtan area were compared to understand the exposure 
conditions of risk factors and urban-rural differences of 
stroke high-risk populations to provide a basis for formulating 
targeted regional prevention and control measures for stroke.

OBJECTIVES AND METHODS
Research objects

The permanent residents who were more than forty years 
old (who lived more than six months) were selected from May 
2020 to November 2021 using cluster sampling for investigation. 
After the patients participated in the study, the relevant 
requirements and contents were informed in detail to every 
patient who participated in the study, and the ethical issues 
involved were recorded and approved by the hospital ethics 
committee. This study is in line with the Helsinki Declaration.

Methods
The “Cardiovascular and Cerebrovascular Disease Risk 

Factors Community, Township Population Comprehensive 
Intervention Questionnaire” formulated by the project was 
used to conduct the survey, and the trained grassroots 
doctors conducted interviews and data collection on the 
survey subjects, including basic information, physical 
examination, and laboratory examination, in which the basic 
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high-risk female groups of stroke in urban and rural areas, 
and the detection rates were 13.79% and 14.01%, separately. It 
clearly distinguished the detection ratios between urban and 
rural females (χ2=0.078, P > .05). 106 (10.89%) urban stroke 
high-risk groups had primary and secondary school education 
or below, 301 (30.94%) had junior high school education, 341 
(35.05%) had high school or technical secondary education, 
225 (23.12%) had junior college or above, and 225 (23.12%) 
had junior high school education. High-risk groups accounted 
for 498 (59.93%), 250 (30.08%), 75 (9.03%), and 8 (0.96%), 
separately. It had a statistically obvious distinction in 
educational background between urban and rural stroke high-
risk groups (χ2=424.005, P < .01). The family income per 
capita of the stroke high-risk groups in urban areas was 
mainly above 20,000 yuan (92.70%), and that in rural areas 
was mainly below 5,000 yuan (63.41%), and the difference was 
statistically significance (χ2=1081.034, P < .01). See Table 2.

Comparison of the risky factors in highly risky groups of 
stroke in urban and rural areas

The top 5 risky factors for stroke highly-risky groups in 
the Xiangtan area were hypertension (84.87%), dyslipidemia 
(73.39%), smoking history (43.18%), family history of stroke 
(40.96%) and diabetes (39.91%). The exposure ratio of risky 
factors in urban stroke highly-risky groups from great to low 
was hypertension (82.43%), dyslipidemia (72.46%), smoking 
(43.68%), family history of stroke (41.42%), diabetes 
(39.77%), obesity (38.44%), lack of exercise (23.54%), and 
atrial fibrillation or heart valve disease (2.06%); in rural 
areas, it was hypertension (87.73%), dyslipidemia (74.49%), 
smoking (42.60%), family history of stroke (40.43%), diabetes 
(40.07%), obesity (22.26%), lack of exercise (17.09%) and 
atrial fibrillation or heart valve disease (1.81%). The 
proportions of lack of exercise (23.54%) and obesity (38.44%) 
among high-risk groups in urban areas are significantly 
higher than those in rural areas. The proportions of 
hypertension (87.73%) and TIA among high-risk groups in 
rural areas are significantly higher than those in rural areas. 
The proportion of patients with a history of hypertension 
(2.89%) was significantly higher than that of urban 
hypertension (82.43%) and TIA (1.34%), and the differences 
were statistically significant (P < .05), as shown in Table 3.

used for statistical analysis. Measurement data subject to 
normal distribution were represented as mean ± standard 
deviation (x̅ ± s), and conducted with t test for comparison. 
The measurement data with non-normal distribution were 
represented by median ( quartile ), conducted with Wilcoxon 
rank sum test for comparison; constituent ratios or ratios 
expressed count data, the comparison of the constituent ratios 
or ratios of dichotomous variables uses the four-table χ2 test, 
and χ2-test or Fisher’s exact test was used for the comparison of 
the constituent ratios or ratios of multi-categorical variables 
(R × C). P < .05 meant the difference had statistical significance. 
For the research object with serious data missing, it will not be 
considered for the time being. For individual missing data, 
linear interpolation method is used to fill in.

RESULTS
General conditions of the screening population

8453 permanent residents were screened in this study, 
including 4,136 urban residents and 4,317 rural residents. 
There were 1865 and 1825 male residents in urban and rural 
areas and 2,271 and 2492 female residents, respectively. The 
median ages of urban and rural residents were 55 and 57 
years old, respectively. A total of 1,804 stroke high-risk 
patients (including stroke and TIA, 21.34%) were screened 
out, including 973 urban residents (23.53%), and 831 rural 
residents (19.25%), and the difference between urban and 
rural areas had statistical significance (χ2=41.823, P < .01); 
263 stroke patients were screened out, with a crude prevalence 
ratio of 3.10%, including 129 urban patients, with a crude 
prevalence ratio of 3.12%, and 134 rural residents, with a 
crude prevalence ratio of 3.10%. It had no obvious distinction 
in the crude prevalence ratio between urban and rural areas 
(χ2=0.002, P > .05), as shown in Table 1.

Basic situation of stroke high-risk groups in urban and 
rural areas

The median age of the urban highly-risky group was 59 
years old, and that of the rural high-risk group was 62 years 
old, and the distinction had statistical significance (P < .01). It 
had 609 and 424 males in the urban and rural highly-risky 
groups of stroke, separately, and the detection ratios were 
32.32% and 23.17%, respectively. There were 364 and 407 

Table 1. General conditions of stroke screening among urban and rural residents in Xiangtan City

Area Total Age
Gender (%) Hazard classification (%) Stroke (%)

Male Female High risk Medium risk Low risk Yes No
City 4167 55 (48, 64) 1865 (45.09) 2283 (54.91) 973 (23.53) 1083 (26.18) 2080 (50.29) 129 (3.12) 4007 (96.88)
The countryside 4329 57 (50, 67) 1825 (42.27) 2492 (57.63) 831 (19.25) 1373 (31.80) 2125 (48.95) 134 (3.10) 4183 (96.90)
Total 8496 56 (49, 66) 3690 (43.65) 4763 (56.35) 1804 (21.34) 2456 (29.05) 4236 (49.60) 263 (3.11) 8190 (96.89)
Z/ χ2 -8.715 6.815 41.823 0.002
P value .000 .009 .000 .968

Table 2. General situation of high-risk groups of stroke in urban and rural areas of Xiangtan City

ARea Total Age

Gender(%) Education (%) Household income per capita (%)

Male Female
Primary and secondary 

schools and below
Junior high 

school
High school or technical 

secondary school
College and 

above
Less than 

5 000 yuan 5 000-10 000 10 000-20 000
More than 

20 000 yuan
City 973 59 (52.5, 67) 609 ( 62.59) 364 ( 37.41) 106 (10.89) 301 (30.94) 341 (35.05) 255 (23.12) 36 (3.70) 9 (0.92) 2 6 ( 2.67 ) 902 (92.70)
The countryside 831 62 (55, 70) 424 ( 51.02) 407 ( 48.98) 498 (59.93) 250 (30.08) 75 (9.03) 8 (0.96) 527 (63.41) 100 (12.03) 67 (8.06) 137 (16.49)
total 1804 61 (51, 69) 1033 (27.99) 771 (16.19) 604 (33.48) 551 (30.54) 416 (23.06) 233 (12.92) 563 (31.21) 109 (6.14) 93 (5.16) 1039 (57.59)
Z/ χ2 4.269 24.504 424.005 1081.034
P value .000 .000 .000 .000
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standardized prevalence ratio of stroke in urban areas was 
2.65% in 2019, slightly greater than in rural areas, with a 
standardized prevalence ratio in rural areas of 2.55%. It is 
consistent with the results in Yantai City.12-15

At present, the detection ratio of high-risk groups of 
stroke in China is 12.94%~28.86%. The detection ratio of 
highly risky groups is lower in coastal areas and higher in 
inland areas, such as 28.86% in Xinzheng City, Henan 
Province, 28.41% in Hefei City, 25.9% in Lanzhou City, and 
25.9% in Ningde City, Fujian Province. 13.52%, 12.94% in 
Qinhuangdao City, 18.13% in Baoshan District, Shanghai, 
and the detection ratio of highly risky groups in Xiangtan 
City is at an intermediate level (21.34%), which is lower than 
the standardized detection ratio of highly-risky groups in 
China in 2019 (26.02%).16-25 The detection rate of stroke 
high-risk groups in urban areas in Xiangtan City was 
significantly higher than that in rural areas, but it had no 
obvious distinction in the crude prevalence ratio of stroke 
between urban and rural areas, which may be related to the 
fact that the intervention effects of urban stroke are better, 
thereby fewer high-risk groups developing strokes than rural 
areas. The study showed that the detection ratio of men at 
high risk of stroke was significantly higher than that of 
women, which is consistent with the epidemiological 
characteristics of stroke in China. This phenomenon may be 
related to the fact that men have more risk factors for 
example, smoking and drinking, than women.26-28

The risk factors of stroke in the study are hypertension 
(84.87%), dyslipidemia (73.39%), smoking history (43.18%), 
family history of stroke (40.96%) , and diabetes (39.91%). The 
rankings of these high-risk factors overall and in other regions 
are slightly different. In 2019, the top 3 risk factors for the highly 
risky population of stroke in China were hypertension, 
dyslipidemia, and lack of exercising and the standardized 
detection rates were 75.25%, 71.45%, and 48.62%, respectively,3 
while the top five exposure rates of the risk factors for highly-
risky stroke in Jiangxi Province were hypertension (81.14%), 
dyslipidemia (70.07%), lack of exercise (43.89%), smoking 
(33.40%) and stroke family history (31.89%),13 and the top five 
exposure rates of risk factors for stroke highly-risky groups in 
Lanzhou area were: high blood pressure (70.7%), obvious 
overweight or obesity (61.1%), lack of physical activity (60.5%), 
high Lipemia (55.9%) and smoking (40.0%).12,8 Hypertension is 
one of the most common risk factors for cerebrovascular 
diseases, and it is also the most significant risk factor for 
premature death worldwide.29 In this study, the number of 
hypertensive patients in the rural stroke high-risk population 
has reached 87.73%, which is much greater than the national 
average level and also higher than the hypertensive patients 

Eating habits of urban and rural stroke high-risk groups
The proportion of rural residents who eat a salty diet 

(17.93%) and have fruits ≤2 days/week (93.98%) is 
significantly higher than the proportion of urban residents 
who eat a salty diet (14.49%) and have fruits ≤2 days/week 
(59.61%). The difference is All were statistically significant (P 
< .05), and the proportion of urban residents who consumed 
vegetables ≤2 days/week (11.91%) was significantly lower 
than the proportion of urban residents who consumed 
vegetables ≤2 days/week (28.98%) (P < .01), as shown in 
Table 4.

DISCUSSION
In recent years, with the constant change in people’s 

lifestyles and diet structure, the incidence of stroke is 
increasing year by year. As one of the major diseases that 
seriously threaten human health in the clinic, stroke has the 
characteristics of high incidence, high recurrence rate, high 
disability rate, and high mortality rate. Up to now, the 
specific pathogenesis of stroke is not completely clear, but 
with the deepening of related research in recent years, many 
researchers believe that stroke is mainly a disease caused by 
environmental, genetic, and other factors. With the rapid 
development of China’s economy and society, the aging 
population is becoming more and more serious, and the 
prevalence of chronic illnesses for example, hypertension, 
diabetes, and dyslipidemia, is increasing. For example, the 
obesity rate has risen from 7.1% to 16.8% in 2004-2018. The 
prevalence of hypertension has risen from 18.6% to 27.5%,6-10 
which poses a great challenge to the prevention and therapy 
of stroke. According to the 2020 Stroke Prevention and 
Control Report, the population-standardized prevalence 
ratio of stroke in the population aged forty and over in China 
is increasing at a rate of 8.1% per year. In terms of geographical 
characteristics, the standardized prevalence ratio of stroke in 
2017 was the highest in the central region (1549.5 per  
100 000), the Northeast Region ranked second (14.503/100 000), 
and the lowest was South China (624.5/100 000). Xiangtan City 
belongs to the central region, with a crude prevalence rate of 
3.1%, and a standardized prevalence rate of 2.90%, slightly 
higher than the standardized prevalence ratio of stroke in 
China in 2019, which was 2.58%.3 The report showed that the 

Table 3. The risk factors compared between urban and rural highly risky groups of stroke in Xiangtan City

Area Total
High blood 

pressure Dyslipidemia
Smoking 
history

Family history 
of stroke Diabetes

Atrial fibrillation or 
valvular heart disease

Lack of 
exercise Obesity

Previous 
stroke TIA

City 973 802 (82.43) 705 (72.46) 425 (43.68) 403 (41.42) 387 (39.77) 20 (2.06) 229 (23.54) 374 (38.44) 129 (13.26) 13 (1.34)
The countryside 831 619 (87.73) 424 (74.49) 354 (42.60) 336 (40.43) 333 (40.07) 15 (1.81) 142 (17.09) 185 (22.64) 134 (16.13) 24 (2.89)
Total 1804 1531 (84.87) 1324 (73.39) 779 (43.18) 739 (40.96) 720 (39.91) 35 (1.94) 371 (20.57) 559 (30.99) 263 (14.59) 37 (2.05)
χ2 9.804 0.948 0.213 0.180 0.017 0.148 11.406 54.838 2.959 5.374
P value .002 .330 .644 .672 .897 .701 .001 .000 .085 .020

Table 4. To compare dietary habits of urban and rural high-
risk groups of stroke in Xiangtan City

Area Total Salty diet Carnivore Vegetables ≤ 2 days/week Fruit ≤ 2 days/week
City 973 141 (14.49) 70 (7.19) 282 (28.98) 580 (59.61)
The countryside 831 149 (17.93) 43 (5.17) 99 (11.91) 781 (93.98)
Total 1804 290 (16.08) 113 (6.26) 381 (21.12) 1360 (75.44)
χ2 3.929 3.114 78.378 285.852
P value .047 .078 .000 .000
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(81.14%) among the highly-risky groups of stroke in Jiangxi 
Province.15,3 The proportion of dyslipidemia is comparable to 
that of the national stroke highly-risky population, basically 
consistent with the dyslipidemia (70.07%) of the stroke highly-
risky population in Jiangxi Province and greater than in 
Lanzhou. From the results of the study, it could be known that 
lack of exercise among the risk factors in stroke highly-risky 
population was only 20.57%, which was significantly lower than 
the national average level, indicating that residents of Xiangtan 
City have a relatively high amount of physical activity. The study 
showed that the proportions of lack of exercise and obesity in 
urban high-risk groups were obviously greater than those in 
rural areas, which may be relevant to urban residents’ lack of 
physical activity and high dietary fat intake.30 The research 
results showed that the proportions of high-risk populations in 
rural areas with a history of hypertension and TIA were 
obviously greater than those in urban areas, which may be 
relevant to the development of the rural economy and the 
improvement of life recently. The research results showed that 
rural residents had a salty diet, and the proportion of fruits ≤ 2 
days/week was significantly higher than that of urban residents, 
and the proportion of vegetables ≤ 2 days/week was significantly 
lower than urban residents. Compared with the urban residents, 
rural residents are more likely to obtain vegetables, but due to 
the traditional rural eating habits and less health education, poor 
dietary conditions such as salty diet and lack of fruits in rural 
areas have occurred, so it is suggested to strengthen health 
education on stroke risk factors for rural residents and persuade 
rural residents to eat a balanced diet to control the progress of 
chronic diseases, thereby reducing the incidence of stroke in 
rural areas. This study found that whether in rural or urban 
areas, the main risk factors for high-risk groups of stroke are 
hypertension, dyslipidemia, and smoking history. Among them, 
hypertension is still the primary risk factor for stroke. Good 
management of hypertension has Stroke prevention is very 
important. At present, it is still necessary to actively advocate 
changing bad lifestyles, adjusting dietary structure, low-salt and 
low-fat, quitting smoking and limiting alcohol, strengthening 
physical exercise, and reasonably controlling blood pressure, 
blood sugar, and blood lipids; at the same time, for urban people, 
efforts to control smoking in public spaces should be further 
increased , reduce the proportion of passive smoking, in order to 
reduce the incidence of stroke, slow down its development, and 
prevent the occurrence of cardiovascular diseases.

In summary, the high-risk factors for stroke in Xiangtan 
City are mainly hypertension, dyslipidemia, smoking history, 
family history of stroke, and diabetes. Tailored public health 
measures should be taken by residents to address the different 
risk status and dietary habits of urban and rural populations. 
Especially dietary intervention for rural residents.

This paper only screened and intervened in the highly 
risky population of stroke in one city and one rural community 
in Xiangtan City. Selection bias may lead to under-
representation. In addition, face-to-face questionnaire 
surveys may lead to recall bias in the prevalence of stroke, 
which needs to be improved with further research.


