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Gender differences in the risk of cerebrovascular disease according to 
health-care utilization and medication adherence among newly treated 

hypertensive patients in Korea

ABSTRACT

This study aimed to investigate gender differences in the risk of 
cerebrovascular diseases (CBD) according to health-care utilization and 
medication adherence among newly treated hypertensive patients using a 
nationwide data. We analyzed the National Sample Cohort version 2.0 of 
the National Health Insurance Service. Newly treated hypertensive 
patients aged ≥20 were extracted from those who received health 
examinations during 2003-2006 without pre-existing CBD. A total of 22,956 
patients diagnosed as hypertensive with medication were selected and 
followed for 10 years. Cox proportional hazards multivariate regression 
model was used to investigate the associations of CBD with health-care 
utilization, how to use the medical service such as amount of out-of-pocket 
expense, frequency of visits to health-care providers, location and type of 
health-care providers, and with medication adherence after adjusting for 
known confounders for CBD. Incidence rates (/1,000 person-years) of 
CBD were 23.2 in men and 29.1 in women. The patients who visited 
tertiary/general hospitals only (relative risk [RR]=1.61, 95% confidential 
intervals [CI] 1.46–1.78) and >12 times/person-year (RR=4.74, 95% CI 
4.42–5.09), used more out-of-pocket expense/person-year (RR=1.34, 
95% CI 1.22–1.47), or showed non-medication adherence (RR=1.68, 95% 
CI 1.58–1.78) had increased risk of CBD in both men and women. 
However, compared to men visiting 4-12 times/person-year (frequency of 
visits recommended by guideline), men patients visiting >12 times/person-
year (RR=5.37, 95% CI 4.84–5.94) showed a greater risk of CBD than 
women equivalents (RR=4.27, 95% CI 3.88-4.70; ratio of RR [RRR]=1.26, 
95% CI 1.09-1.45). The risk of CBD decreased significantly only in women 
visiting <4 times/person-year (RR=0.88, 95% CI 0.783-0.996) and in the 
medium tertile of out-of-pocket expense/person-year (RR=0.83, 95% CI 
0.74-0.93). Health care utilization and medication adherence were 
associated significantly with the risk of CBD in both men and women, and 
gender differences in the risk of CBD according to health care utilization 
were observed in newly treated hypertensive patients (SDGs: 3,5,10).

OBJECTIVE

METHODS
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RESULTS

This study aimed to investigate gender differences in the risk of 
cerebrovascular diseases according to health-care utilization and 
medication adherence among newly treated hypertensive patients 
using a nationwide data.

⊙ Data source :

National Sample Cohort version 2.0 of the National Health 

Insurance Service (2002-2015)

⊙ Subject :

22,956 newly treated hypertensive patients aged ≥20 years 

(12,048 men and 10,908 women)

⊙ Study design :

Prospective cohort study

⊙ Statistical  analysis

Model: Cox proportional hazards multivariate regression

Outcome variable: incidence of CBD

Exposure variables: health care utilization / medication adherence

Covariate: age, sex, socioeconomic characteristics, comorbidity,

biochemical indices, and lifestyle variables

Health care utilization and medication adherence were associated significantly 

with the risk of CBD in both men and women, and gender differences in the risk 

of CBD according to health care utilization were observed in newly treated 

hypertensive patients (SDGs: 3,5,10). 

This research was supported by Support Program for Women in Science, 

Engineering and Technology through the National Research Foundation of 

Korea(NRF) funded by the Ministry of Science and ICT(No. 

2019H1C3A1032224).

JiAe Shin1, Dongwoo Ham2, Sangah Shin3 , HeeYoung Paik4,  Hyojee Joung1

1 Department of Public Health Science, Graduate School of Public Health, Seoul National University

2 Institute of Health and Environment, Seoul National University

3 Department of Food and Nutrition, School of Food Science and Technology, Chung-Ang University

4 Centered for Gendered Innovation in Science and Technology Research (GISTeR), Korea Federation of Women’s Science & Technology Associations

Figure 1. Hazard Ratios of ischemic heart disease according to health care 

utilization and medication adherence
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Table 1. General characteristics of the study subjects
Variables Men (%) Women (%) P-value * 

N 12,048 10,908

Age (years)

20-39
40-59
≥60

11.3 
53.9 
34.8 

2.2
49.3
48.5 

<0.0001

Residential area 1)

Metropolitan
Urban
Rural

44.5 
43.1 
12.4 

41.8
40.9
17.3

<0.0001

Income level 2)

Low (lower 30%)
Medium
High(upper 30%)

21.5 
36.7 
41.8

29.1
34.1
36.8

<0.0001

Insurance type

Employed
Self-employed
Medical aid

69.4 
30.0 
0.6 

60.7
38.1
1.2

<0.0001

Family history 3)

No
≥1 

78.9 
21.1

78.4
21.6 0.3070

Charlson comorbidity index 

1-2
3+ 

11.9
43.8

15.1
50.4 <0.0001

Blood pressure (≥140/90 mmHg) 62.0 52.9 <0.0001

Body Mass Index  (≥25 kg/m2) 48.2 45.0 <0.0001

Fasting blood glucose (≥126 mg/dL) 10.3 6.6 <0.0001 

Total cholesterol (≥240 mg/dL) 14.0 19.0 <0.0001

Meal type (Unbalanced) 22.1 31.1 <0.0001

Smoking (Ever) 54.2 3.7 <0.0001

Alcohol consumption (None) 34.7 83.9 <0.0001

Physical activity (None) 48.3 64.8 <0.0001
* P value was obtained by chi-square test. 
1) Metropolitan: metropolitan cities (Seoul, Busan, Daegu, Daejeon, Gwangju, Incheon, Ulsan), urban: cities, rural: countryside
2) Low: lower 30 percentiles or medical-aid beneficiaries, medium: 31–70 percentiles, high: upper 30 percentiles
3) ≥1: more than one disease among diabetes, hypertension, and heart disease in the family history

Variables Men (%) Women (%) P-value*

N 12,048 10,908

Health 
care 

utilization

Location of health care providers 1)

Urban
Rural
Mixed

86.0
5.8
8.2

81.8
7.5

10.7
<0.0001

Types of health care providers 2)

Tertiary/general hospital  
Hospital/clinic/health center
Mixed

8.1
61.5
30.4

5.9
63.5
30.7

<0.0001

Health care visit/person- year

<4 times
4-12 times
>12 times

30.2
60.1

9.7

27.1
61.1
11.8

< 0.0001

Out-of-pocket expenses/person-year

Low (lower 30 percentiles)
Medium (31-70 percentiles)
High (upper 30 percentiles)

30.6
39.8
29.6

29.4
40.2
30.4

0.1284

Medication 
adherence

Medication possession ratio

≥80% 
<80%

42.5
57.5

39.6
60.4 <0.0001

Table 2. Health care related characteristics of study subjects 

* P value was obtained by chi-square test. 
1) Urban: cities including metropolitan cities (Seoul, Busan, Daegu, Daejeon, Gwangju, Incheon, Ulsan), rural: countryside
2) Tertiary general hospital: qualified by government among general hospitals, general hospital: ≥100 sick beds, hospital: 30-99 

sick beds, and clinic: <30 sick beds 

Figure 1. Relative risks of cerebrovascular disease according to health care

utilization and medication adherence
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