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Purpose: This study aimed to assess the risk factors for acute first-ever ischaemic stroke (IS) in the elderly population aged ≥60 years 
in the eastern part of Liaoning Province, China.
Patients and Methods: This retrospective case-control study was derived from the Benxi Clinical Biobank and the Thrombotic 
Chronic Non-Communicable Disease Cohort Study in Natural Populations in Eastern Liaoning (ChiCTR2300074593). We collected 
cases of acute IS in the elderly population and selected the corresponding controls in a 1:1 ratio for inclusion in the study. Data 
collection included sociodemographics, clinical characteristics, and laboratory characteristics. We used IBM SPSS Statistics V26.0 for 
Windows for descriptive statistical analysis and conditional logistic regression analysis to determine risk factors for IS.
Results: This study included 326 cases (163 pairs) of study subjects. The median age of the cases and controls was 65 years (62–70). 
Both groups were predominantly 60–69 years old in the age subgroups, 69.3% in the case group and 74.2% in the control group, with 
a p-value of 0.011; females in both groups accounted for 49.1% in the case group and 49.1% in the control group. Variables with P < 
0.05 in the univariate analysis included current smoking, current alcohol consumption, fasting blood glucose, and hypertension. 
Variables statistically significant in the univariate analysis entered into the multivariate multifactorial analysis. The results showed that 
hypertension (OR, 1.977; 95% CI, 1.322–2.956) and current alcohol consumption (OR, 1.549; 95% CI, 1.086–2.210) were indepen
dent risk factors for acute first-ever IS in the elderly population aged ≥60 years.
Conclusion: Hypertension and current alcohol consumption are major risk factors for IS in an elderly population in eastern Liaoning 
Province.
Keywords: aged, risk factors, ischemic stroke, case-control studies

Introduction
According to the 2019 Global Burden of Disease study, stroke is the second leading cause of death and the third most 
common cause of disability globally,1 and the incidence and mortality rates of stroke in China are higher than the world 
average,2 with acute ischemic stroke (IS) accounting for 60%~80% of all stroke cases in China.3 In 2019 alone, there 
were 24.2 million current cases of IS, 2.9 million new cases, 1.03 million deaths due to IS, and 21.4 million disability- 
adjusted life-years (DALYs) due to IS.4 Comparison with the past 30 years reveals that IS’s prevalence and mortality 
rates in China’s elderly population have significantly increased.4 Therefore, the burden of disease caused by IS in China 
remains earnest, and with the aging of Chinese society, IS will become an essential public health problem.

Liaoning Province is located in northeastern China. The seventh national census in 2020 showed a resident population 
of 42,591,407.5 The proportion of people aged ≥60 years was 25.72%, which was the highest compared with other 
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provinces in China.6 The crude prevalence of IS aged ≥40 years in Liaoning Province was 5.51% (602/10926) in rural 
areas7 and 4.8% in urban areas,8 which was significantly higher than the national crude prevalence of IS (1.79%).9 

Whether this high prevalence is related to a local elderly population with specific IS risk factors deserves further 
exploration.

In several previous studies conducted on stroke-related risk factors in the elderly population, typical stroke risk 
factors mainly include hypertension, diabetes mellitus, heart disease, family history of stroke, smoking, and alcohol 
consumption.7,10–14 Another survey, which included 12 regions in northern China, also showed that hypertension was an 
independent risk factor for IS aged ≥40.9 Tu et al15 showed that hyperuricemia independently predicted the risk of stroke 
in the elderly population (Hazard Ratio: 2.32, 95% confidence interval [CI] 1.56–3.45).

However, there are no studies analyzing risk factors for acute first IS in the elderly population aged ≥60 years in the 
eastern part of Liaoning Province. In this study, we applied a case-control research method to investigate the risk factors 
for acute first IS in the elderly population in eastern Liaoning Province.

Materials and Methods
Study Design and Population
This study is a retrospective case-control study. The study subjects were from the Benxi Clinical Bio-bank and the Cohort 
Study of Thrombotic Chronic Non-Communicable Diseases in Natural Populations in Eastern Liaoning 
(ChiCTR2300074593). The data were collected from May 2018 to July 2023. All case groups underwent a CT scan of 
the brain to exclude hemorrhage and, when possible, a magnetic resonance imaging (MRI) scan of the brain to confirm 
IS. Controls were individuals who were confirmed to be free of IS by cranial CT or MRI during the same period. The 
study complied with the Ethical Guidelines for Medical and Health Research Involving Human Subjects and the 
Declaration of Helsinki (revised by Brazil in 2013). It was approved by the Ethics Committee of Benxi Central 
Hospital, Liaoning Province, China (No. KY2022-033). Due to the retrospective design of this study, the Ethics 
Committee approved an exemption from informed consent for this project. Patient records and information were 
anonymized and de-identified before analysis.

The definition of IS was acute focal neurologic dysfunction due to vascular injury confirmed by clinical examination, 
cranial CT, and MRI for more than 24 hours.16 The diagnostic codes of IS were the International Classification of 
Diseases (ICD10), 10th edition, and patients with IS numbered according to the ICD numbers: I63.0, I63.1, I63.2, I63.3, 
I63.4, I63.5, I63.6, I63.8, and I63.9.17

Inclusion criteria for the case group were as follows: (1) age 60 years and older; (2) all patients with acute first IS 
stroke (IS diagnosed within 72 hours of admission within ≤5 days of onset), with CT or MRI brain imaging completed 
within 1 week of onset; (3) information on the main variables should be completed (missing values <10%).18

The exclusion criteria for the case group were as follows: (1) previous history of IS; (2) onset of illness had been 
more than 5 days; (3) severe cardiopulmonary and other vital organ diseases; (4) severe immune system diseases; (5) 
severe infections; (6) malignant tumors; (7) severe hemorrhagic tendency, active bleeding, or presence of hematological 
disorders; (8) history of neurological-related disorders other than hypertension and diabetes mellitus; and (9) Incomplete 
information.17

Inclusion criteria for the control group were (1) 60 years of age and older; (2) no abnormalities on cranial CT or MRI 
scans.

Exclusion criteria for the control group: (1) previous history of IS; (2) severe cardiopulmonary and other vital organ 
diseases; (3) severe immune system diseases; (4) severe infections; (5) malignant tumors; (6) severe hemorrhagic 
tendency, active bleeding, or the presence of hematological disorders; (7) other neurological disorders; and (8) 
incomplete data.The sex and age (±2 years) of each control group matched the cases.17

Definition of risk factors: (1) Hypertension was defined as (blood pressure ≥140/90 mm Hg, history of hypertension, 
or being treated with anti-hypertensive drugs);2

(2) Cardiac disease was defined as a history of current diagnosis of atrial fibrillation, cardiomyopathy, rheumatic heart 
disease, heart valve disease, heart failure, or ischemic heart disease;19 (3) Diabetes mellitus was defined by current US 
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Food and Drug Administration criteria: fasting blood glucose ≥126 mg/dL (7.0 mmol/L) or 2-hour postprandial blood 
glucose ≥200 mg/dL (11.1 mmol/L) or glycosylated hemoglobin ≥6.5% (48 mmol/mol) or, for patients with typical 
symptoms of hyperglycemia or hyperglycemic crises, a random blood glucose ≥ 200 mg/dL (11.1 mmol/L)20 or self- 
reported previous diagnosis of diabetes mellitus by an internist or self-reported use of insulin or use of antidiabetic 
medications within the past two weeks; (4) Family history of stroke was defined as when the subject had a first-degree 
relative (maternal, paternal, or sibling) diagnosed with stroke;16 (5) The definition of Smoking status was current smokers 
(those who had smoked any tobacco in the past 12 months) and nonsmokers were those who had never smoked or had 
ever smoked in their lifetime;19 (6) Current drinkers were defined as participants who were currently drinking alcohol 
(any form of alcohol drinker), and non-drinkers were those who had never consumed alcohol or had ever consumed 
alcohol in their lifetime;19 (7) Uric acid levels were recorded in mg/dl, which can be converted to μmol/ L by multiplying 
by 59.485. Serum uric acid levels >7.0 mg/dl in men and >5.7 mg/dl in women were considered hyperuricemia.21

Data Collection
To ensure consistency of inclusion and enable follow-up, the Benxi Clinical Bio-bank exported monthly case data, 
screened hospitalized patients and medical examiners during the month, and finally collected data.

We screened cases as follows: screening time frame May 2018-June 2023. The case pools were screened: (1) patients 
aged ≥60 years were screened in the cohort, and (2) all patients with IS were selected according to ICD codes in the 
primary diagnosis, 508 consecutive patients were included, and (3) 233 eligible cases were obtained after exclusion 
according to the exclusion criteria.

The method of screening the control group in this study was as follows: The screening timeframe was May 2018-June 
2023. (1) 3098 cases were selected from the cohort who had physical examinations without abnormalities in head CT; (2) 
524 cases were screened for complete clinical information; (3) 233 cases were screened after duplicated entries; (4) 134 
cases were screened for age ≥60 years; (5) 83 cases were finally obtained from the population that met the criteria based 
on the exclusion criteria; and (6) 377 cases of inpatients from the cohort who had a standard head CT and were ≥60 years 
of age were obtained from the cohort. We obtained 103 cases from the population that met the criteria after, according to 
the exclusion criteria: A total of 186 cases from the eligible population (physical examination + hospitalization) were 
included in the control group.

This study covered three dimensions of risk factors, including sociodemographic characteristics, clinical character
istics, and laboratory tests. Sociodemographic characteristics considered included gender, age, smoking, and alcohol 
consumption; clinical characteristics included hypertension, diabetes, heart disease, and a family history of stroke; and 
laboratory tests included fasting blood glucose and uric acid. Subsequently, data were backed up and archived as soft and 
hard copies to avoid loss. Using code numbers ensured Confidentiality rather than the names of study subjects.

Sample Size Estimation
The sample size of cases and controls was estimated using PASS. Hypertension was a significant risk factor for IS from 
the literature. Due to the lack of studies on the prevalence of prior hypertension in the local study population, this study 
referred to the data in the literature and concluded that the prevalence of hypertension in the control population was 
52.6%~61.24% (age ≥60 years),22,23 and the odds ratio (OR) for the risk of IS for the exposed factors was 2.55–4.9,18,24 

with a confidence interval (CI) of 95% and a certainty of 90%. We estimated sample sizes of 75–199 for each case and 
control group.

Data Analysis
We used IBM SPSS Statistics V26.0 for Windows for all analyses and tested the normality of Measurement 
information. Measurement information that conformed to normal distribution was mean ± standard deviation. 
Comparisons between the two groups were paired t-tests. If they did not conform to a normal distribution, 
expressions were median and quartiles, and comparisons between the two groups were made using the Wilcoxon 
signed mean rank test. Frequencies or percentages expressed Count data and compared two groups using the paired- 
design chi-square test (McNemar). We constructed multivariate conditional logistic regression to assess the effect of 
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risk factors on IS. Variables were included in the final regression model if they were significant in univariate 
analyses.25 P values <0.05 (two-tailed test) were considered statistically significant. Cases and controls were 
matched 1:1 by sex and age (±2 years).26 We removed Variables with missing values >10%. No interpolation was 
for data with ≤10% missingness.

Quality Control
Several measures to ensure the quality of the results included pretesting the questionnaire and standardizing it before the 
study began. We cleaned and standardized the raw medical data collected: (1) Data checking and cleaning: The raw data 
were summarized and sorted to form a display format of values, time, date, and complete and half corners for 
consistency. We removed and pretested the questionnaire and standardized it. Checking reproducibility and removing 
exact duplicate data; (2) Data standardization: calibration normalization of four elements: specimen type, test item name, 
test result unit, and test reference value. Before statistically analyzing the data, two quality controllers from the Bio-bank 
verified 10% until the error rate was less than 1% as qualified. They corrected the erroneous data and then backed up the 
data.

Result
The case group included 508 patients with acute first-ever IS, and the control group included 511 participants with no 
abnormal head CT findings during the same period. 326 (163 pairs) participants were included in this study after we 
matched the case and control groups 1:1 by sex and age±2. The study flow chart is in Figure 1.

Baseline Characteristics of the 2 Groups
The median age of the case and control groups was 65 years (interquartile spacing: 62–70 years). Among the age 
subgroups, 60–69 had the highest proportion in both groups. The proportion of people aged 60–69 years was 69.3% in 
the case group and 74.2% in the control group; the proportion of women in both groups was 49.1%; and the median 
fasting blood glucose in the case group was 5.82 (range: 5.15–8.13). The median fasting blood glucose in the control 
group was 5.7 (5.05–6.81). The difference in fasting blood glucose between the two groups was statistically significant 
(P=0.018). There were 54 current smokers in the case group (33.3%). There were 30 current smokers in the control group 
(18.5%). The difference in smoking prevalence between the two groups was significant (P<0.001); there were 41 cases of 
current alcohol drinkers in the case group, accounting for 25.3%. In the control group, there were 17 cases of current 
alcohol consumption, accounting for 10.5%. The difference in the rate of alcohol consumption between the two groups 
was significant (P<0.001). There were 132 cases of hypertension in the case group, accounting for 81%. There were 90 
cases of hypertension in the control group, accounting for 55.2%. The difference in the prevalence of hypertension 
between the two groups was significant (P<0.001). The rest of the baseline characteristics were not statistically different. 
(Table 1)

This study also analyzed demographic information such as race, marital status, and residence. (Supplementary 
Table 1) None of these factors were statistically significant in the univariate analysis and did not enter into the final 
multivariate analysis process.(Supplementary Table 2)

Risk Factors for IS in Univariate Analysis
The uncorrected OR for current smoking was 1.43 (95% CI: 1.035–1.989). The prevalence of smoking was 33.3% in the 
case group and 18.5% in the control group. The difference between the two groups was statistically significant (P=0.03); 
the uncorrected OR for current alcohol consumption was 1.56 (95% CI: 1.095–2.223). The rate of alcohol consumption 
was 25.3% in the case group and 10.5% in the control group. The difference between the two groups was statistically 
significant (P<0.05); the uncorrected OR for fasting blood glucose was 1.064 (95% CI: 1.010–1.121). The difference 
between the two groups was statistically significant (P<0.05); the uncorrected OR for hypertension was 1.995 (95% CI: 
1.349–2.950). The prevalence of hypertension was 81% in the case group and 55.2% in the control group. The difference 
between the two groups was statistically significant (P=0.001). (Table 2)
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Risk Factors for IS at Multivariate Analysis
Variables with P<0.05 in the univariate analysis included current smoking, current alcohol consumption, fasting blood 
glucose, and hypertension, and the method of variable selection was stepwise screening. The results of the multifactorial 
analysis showed that hypertension (OR, 1.977; 95% CI, 1.322–2.956) and current alcohol consumption (OR, 1.549; 95% 
CI, 1.086–2.210) were independent risk factors for IS in the elderly population aged ≥60 years. (Table 3).

Results of the Multiplicative Interaction Between Hypertension and Current Drinking
For the results of the multifactorial analysis, we performed an interaction analysis.27,28 The results showed no multi
plicative interaction between hypertension and current alcohol consumption (OR = 0.558, 95% CI, 0.238–1.312). 
(Supplementary Table 3)

Figure 1 Study flow chart. 
Abbreviations: IS, ischemic stroke; ICD, International Classification of Diseases.
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Table 1 Baseline of the Two Groups

Social 
Demographic 
characteristics

Variable Cases(ischemic stroke) 
(N=163)

Controls 
(N=163)

P value

1. Age in years:Median, Q1-Q3 N=163 
65(62–70)

N=163 
65(62–70)

0.497

2. Categories of age in years N=163 
n (%)

N=163 
n (%)

60—69 113(69.3) 121(74.2) 0.011

70—79 38(23.3) 30(18.4)

80 and above 12(7.4) 12(7.4)

3. Sex N=163 
n (%)

N=163 
n (%)

Male 83(50.9) 83(50.9) 1.000

Female 80(49.1) 80(49.1)

4. Current smokers N=162 
n (%)

N=162 
n (%)

Yes 54(33.3) 30(18.5) 0.000

No 108(66.7) 132(81.5)

5. Current drinkers N=162 
n (%)

N=162 
n (%)

Yes 41(25.3) 17(10.5) 0.000

No 121(74.7) 145(89.5)

Clinical 
characteristics

1. Hypertension N=163  
n (%)

N=163 
n (%)

Yes 132 (81) 90 (55.2) 0.000

No 31 (19) 73 (44.8)

2. Diabetes N=163 
n (%)

N=163 
n (%)

Yes 60(36.8) 45(27.6) 0.091

No 103(63.2) 118(72.4)

3. heart disease N=163 
n (%)

N=163 
n (%)

Yes 59(36.2) 45(27.6) 0.103

No 104(63.8) 118(72.4)

4. Family history of stroke N=163 
n (%)

N=163 
n (%)

Yes 20(12.3) 9(5.5) 0.061

No 143(87.7) 154(94.5)

Laboratory 
characteristics

1. FBS:Median, Q1-Q3 N=152 
5.82 (5.15–8.13)

N=152 
5.7 
(5.05–6.81)

0.018

2. hyperuricemia N=159 
n (%)

N=159 
n (%)

Yes 35(22) 38(23.9) 0.801

No 124(78) 121(76.1)

Notes: Non-normally distributed variables are expressed as median (Q1-Q3). 
Abbreviation: FBS, fasting blood sugar.
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Discussion
Our study identified hypertension and current alcohol consumption as significant risk factors for the first-ever IS in an 
elderly population aged ≥60 years in the eastern part of Liaoning Province, China.

The participants in our study were predominantly an elderly population, as the risk of IS continues to increase with 
age, and several mechanisms could explain this phenomenon. First, aging leads to metabolic disorders increases the 
secretion of pro-inflammatory factors, impairs the anti-inflammatory system, disrupts the energy balance of the central 
nervous system, and undermines the integrity of the neurovascular system. Second, aging alters cerebrovascular 
structure, damages arterial endothelial cells, and disrupts cerebrovascular self-regulation.29 China has a larger elderly 
population than other countries, and its aging population is one of the largest in the world,30 so there is an urgent need to 
find geographically specific risk factors for IS in the elderly population.

Table 2 Univariate Analysis of the Two Groups

Variable Cases(Ischemic Stroke) 
(N=163)

Controls 
(N=163)

Odds Ratioa 

95% CI
P value

1 FBS:Median, Q1-Q3 N=152 

5.82 (5.15–8.13)

N=152 

5.7 (5.05–6.81)

1.064 (1.010–1.121) 0.019

n (%) n (%)

2 Current smokers N=162 N=162

Yes 54(33.3) 30(18.5) 1.435 (1.035–1.989) 0.03

No 108(66.7) 132(81.5) Reference

3 Current drinkers N=162 N=162

Yes 41(25.3) 17(10.5) 1.56 (1.095–2.223) 0.014

No 121(74.7) 145(89.5) Reference

4 hypertension N=163 N=163

Yes 132 (81) 90 (55.2) 1.995 (1.349–2.950) 0.001

No 31 (19) 73 (44.8) Reference

Notes: a Obtained accounting for matching by age and sex using a conditional logistic regression. 
Abbreviations: CI, confidence interval; FBS, fasting blood sugar.

Table 3 Risk Factors for Ischemic Stroke at Multivariate Analysis

Variable Cases(Ischemic Stroke) 
(N=163)

Controls 
(N=163)

Adjusted Odds ratioa 

95% CI
P values

Hypertension N=163 N=163

Yes 132 (81) 90 (55.2) 1.977(1.322–2.956) 0.001

No 31 (19) 73 (44.8) 1.0(reference)

Current drinkers N=162 N=162

Yes 41(25.3) 17(10.5) 1.549(1.086–2.210) 0.016

No 121(74.7) 145(89.5) 1.0(reference)

Notes: aObtained accounting for matching by age and sex using a conditional logistic regression. Variables with P value < 
0.05 included in multivariant analysis include fasting blood sugar, hypertension, current smokers, and current drinkers. 
Abbreviation: CI, confidence interval.
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In our study, 132 patients with IS had hypertension, accounting for 81% of all IS patients. Studies in different regions 
of China have reported similar figures, which ranged from 72.7% in northern China,9 78.3% in rural northeast China,27 

and 57.3% in southwestern China,31 all of which have found hypertension to be the most important risk factor for the 
development of IS in the Chinese elderly population. Similarly, worldwide, several studies have found hypertension to be 
a common risk factor for IS in the elderly population.24,32–34

There are some regional differences in the prevalence of hypertension in the Chinese natural population. We believe 
that the emergence of hypertension as the most important risk factor for IS in the elderly population is closely related to 
the environment and lifestyle habits of the population studied here. The natural environment influences the eastern part of 
Liaoning, and local people like to eat pickled foods. According to a survey, the salt intake (11.7 g/person/d) and sodium 
intake (5 g/person/d) of the residents of Liaoning province exceeded the maximum recommended daily amount (5 g/ 
person/d of salt and two g/person/d of sodium), which was higher than that of other cities in China,35 which led to the 
prevalence of hypertension among the residents (aged 35–70 years) of nearly half of the population.36 Our current study 
showed that the prevalence of hypertension in the elderly population in the control group was 55.2%. This finding shows 
that the prevalence of hypertension is higher among the elderly in the natural population of the region. Moreover, a study 
reported that only 47.4% of hypertensive patients over 40 years of age in Northeastern China were aware of their elevated 
blood pressure, and the control rate was only 10.2%.37 Therefore, strict primary and secondary prevention measures for 
hypertension are recommended in this region to minimize the occurrence of IS in the elderly.

In our study, current alcohol consumption was another important risk factor for the first-ever IS in the elderly 
population aged ≥60 years in eastern Liaoning Province. Alcohol consumption was present in 25.3% of IS patients. 
A meta-analysis showed that chronic alcohol consumption is a risk factor for stroke in Asian populations.38 Previous 
studies have also produced controversial results regarding the importance of this factor. Certain studies have identified 
chronic heavy drinking as a risk factor for IS,39–41 and one study found that reducing alcohol intake to mild to moderate 
levels significantly reduced the incidence of IS compared with persistent alcohol abuse.42 However, other studies have 
reached the opposite conclusion.43,44 Chronic heavy drinking is a risk factor for many chronic diseases, such as 
hypertension and diabetes,44,45 which increase the risk of IS. It is worrying that China has become the country with 
the highest per capita consumption of alcohol46 and that a higher proportion of males in the Northeast region are heavy 
drinkers than residents of other regions.47 Heavy alcohol consumption in the region’s population may be due to the cold 
weather and drinking culture in the Northeast. In a systematic analysis of the Global Burden of Disease 2020 study, IS in 
people aged 65 years and older was found to result in 14.2% (13.5–14.9) and 16.0% (15.2–16.7) of all alcohol-related 
disability-adjusted life-years (DALYs) in men and women.48 Therefore, limiting alcohol consumption and seeking 
healthy drinking patterns may play an indirect role in preventing the occurrence of IS.

The present study found that although hypertension and current alcohol consumption were each significantly 
associated with IS, their interaction was not significant. The reason may be that the sample size was small enough to 
reveal the interaction. Future studies need larger sample sizes to explore whether there is an interaction between 
hypertension and current alcohol consumption in their effects on IS risk in older adults. (Supplementary Tables 1–3)

The results of this study are consistent with those of another previous case-control study (INTERSTROKE 
2007–2015),18 which included populations from 32 countries in Asia, the Americas, Europe, Australia, and the Middle 
East and Africa, and concluded that the global burden of stroke, including IS, is mainly attributable to potentially 
modifiable risk factors. Of the ten modifiable risk factors for stroke identified in the INTERSTROKE study, our study 
confirmed that hypertension and alcohol consumption were two significant risk factors. The odds ratio for hypertension in 
our study was equal to 1.977 compared with 2.78 in the INTERSTROKE study; similarly, for alcohol consumption, the 
OR for heavy or occasional heavy drinking was 2.14 in the INTERSTROKE study, and the OR for drinking, defined in 
our study as participants currently consuming alcohol (any form of alcohol drinkers), was 1.549.

Our study and the INTERSTROKE study also compared other study variables. We found that although the prevalence 
of diabetes mellitus was higher in the case group (36.8%) than in the control group (27.6%), it was not significantly 
associated with IS. This result may be related, on the one hand, to the small sample size and, on the other hand, to the 
high prevalence of diabetes mellitus among the elderly in the natural population of the Northeast.49 Regarding whether 
smoking was associated with the occurrence of IS, 33.3% of the smokers in the case group were higher than in the 
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control group (18.5%). However, this factor was not statistically significant in IS. We analyzed the reasons for this and 
need to further analyze the smoking status according to the duration and number of cigarettes per day to examine this 
association correctly. Given that smoking is associated with an increased risk of adverse inpatient outcomes in patients 
with acute IS,50 increased smoking cessation is necessary. Differences between the results of this study and those of the 
INTERSTROKE study may be related to differences in the selection of control subjects (hospital-based or community- 
based), the choice of study population, the method of risk factor assessment, and differences in the prevalence of risk 
factors between populations in different regions.18

In the present study, we also observed that the rate of family history of heart disease and stroke was higher in the case 
group than in the control group. At the same time, the mean values of fasting blood glucose also showed a trend of being 
higher in the case group than in the control group, but these differences did not reach statistical significance. It also turns 
out that the rate of hyperuricemia was not substantially more significant in the case group (22%) than in the control group 
(23.9%), with no statistical difference between the two groups. This negative result is likely due to the study’s limited 
sample size.

Strengths of this study. First, we successfully collected first-episode IS cases within 5 days of onset, a time window 
that ensured the reliability and timeliness of the data. Second, using a matched case-control design method effectively 
enhanced the credibility of the study results.

This study provides an evidence-based basis for preventing and controlling IS in the elderly population in eastern 
Liaoning Province, but there are some limitations. First, as a single-center and small sample size case-control study, the 
generalisability of its findings may be limited. We plan to expand the sample size in future studies to validate this finding. 
Second, as this was a retrospective study, we had relatively limited access to information to meticulously categorize 
alcohol intake into mild, moderate, and severe, as well as did not obtain data on hypertension control, thus preventing an 
in-depth stratified analysis and in the future, we may consider conducting a prospective study to explore this issue further. 
In addition, several studies have shown that dyslipidemia and obesity are risk factors for IS51,52 and that statin 
interventions given to patients with dyslipidemia with good adherence can reduce the risk of stroke.53 We did not 
include obesity and lipid variables in the final statistical analysis. Finally, this study was geographically limited to the 
eastern part of Liaoning Province, and therefore, its results may not be more generalizable to other regions or 
populations.

Conclusion
This study demonstrates that hypertension and current alcohol consumption are major risk factors for IS in the elderly 
population in eastern Liaoning Province. The high prevalence of hypertension and current alcohol consumption as 
potential and modifiable risk factors in patients with IS highlights the urgency of developing and implementing a national 
control plan. The program should focus on raising public awareness of these risk factors and on effective interventions to 
reduce their occurrence and improve their control.
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