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Background: As the prevalence of hypertension is increasing in Korea, the government is seeking policy actions to manage patients
with hypertension more efficiently. In this paper, we aimed to identify factors associated with the use of medical care at hospitals
among outpatients with hypertension.

Methods: We analyzed a total of 15,040 cases of 3,877 outpatients with hypertension obtained from the Korea Medical Panel
database from 2010 to 2016. The dependent variable was whether a patient with hypertension visited a hospital or not; and
independent variables were the patient’s various socio-demographic, health-related, and heath-status characteristics. We conducted
a generalized linear mixed model analysis with logit link for all the cases and then conducted it stratified by gender.

Results: As a result of a multivariable analysis, women were less likely than to visit at a hospital (odds ratio [OR], 0.44; 95%
confidence interval [Cl], 0.32-0.61) and people aged 65 years and older than those aged less than 65 years (OR, 0.71; 95% Cl, 0.57-
0.89). Residents in Busan, Ulsan, and Gyeongnam were more likely than those in than Seoul, Gyeonggi, Incheon, and Jeju to visit a
hospital (OR, 1.40; 95% Cl, 1.05-1.86). The likelihood of visiting a hospital was high in people belonging to a group of: the highest
level of annual household income (OR, 1.73; 95% Cl, 1.30-2.29); Medical care aid recipients (OR, 1.94; 95% Cl, 1.34-2.83); people
having three or more complex chronic diseases (OR, 1.59; 95% Cl, 1.19-2.11); people having diabetes (OR, 1.81; 95% Cl, 1.41-2.32);
or people having ischemic heart disease or cerebrovascular disease (OR, 6.80; 95% Cl, 5.28-8.76). Also, we found that factors
associated with the use of medical care at hospitals among outpatients with hypertension differed between genders.

Conclusion: A variety of factors seem to be associated with the use of medical care at hospitals among outpatients with hypertension.
Future research needs to find a way to help patients with hypertension visit an appropriate medical institution between clinics and
hospitals.
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Figure 1. Selection process of the study sample.
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Table 1. General characteristics of study sample at baseline, Korea Health Panel, 2010

Characteristic Clinic Hospital Total £-value
Socio-demographic factors
Sex 0022
Male 513 (38.6) 190 (46.8) 703 (40.5)
Female 817 (61.4) 216 (53.2) 1,033 (59.5)
Age (yr) 0.332
<65 618 (46.5) 177 (436) 795 (45.8)
>65 712 (53.5) 229 (56.4) 9 (54.2)
Marital status 0.392
Divorced / separated / widowed / unmarried 353 (26.5) 94 (23.2) 447 (25.8)
Married 977 (73.5) 312 (76.8) 1,289 (74.2)
Households type 0.337
Ist generation 679 (51.0) 217 (53.4) 896 (51.6)
2nd generation 117 (88) 30 (7.4) 147 (8.5)
3rd generation 534 (40.2) 159 (39.2) 693 (39.9)
Education 0.703
<Elementary 653 (49.1) 189 (46.6) 842 (485)
<Middle school 539 (40.5) 165 (40.6) 704 (40.6)
>College 138 (10.4) 52 (12.8) 190 (10.9)
Geographic region 0.435
Seoul / Gyeonggi / Incheon / Jeju 536 (40.3) 182 (44.8) 718 (41.4)
Gangwon 51 (3.8) 14 (3.5) 65 (3.7)
Daejeon / Chungcheong 164 (12.3) 36 (89 200 (11.5)
Gwangju / Jeolla 188 (14.2) 57 (14.0) 245 (14.1)
Daegu / Gyeongbuk 171 (12.9) 43 (10.6) 214 (12.3)
Busan / Ulsan / Gyeongnam 220 (16.5) 74 (18.2) 294 (17.0)
Economic activities 0.002”
No 675 (50.7) 243 (61.1) 923 (53.2)
Yes 655 (49.3) 158 (38.9) 813 (46.8)
Annual household income 0.448
Lowest 330 (24.8) 104 (25.6) 434 (25.0)
Second lowest 328 (24.7) 107 (26.4) 435 (25.1)
Second highest 347 (26.1) 87 (21.4) 434 (25.0)
Highest 325 (24.4) 108 (26.6) 433 (24.9)
Public health insurance type <0.000"
Health insurance subscribers 1,247 (93.8) 348 (87.7) 1,595 (91.9)
Medicaid aid recipients 83 (6.2) 58 (14.3) 141 (8.1)
Health behaviors factors
Smoking 00317
Never 862 (64.8) 231 (56.9) 1,093 (63.0)
Former or current intermittent 271 (20.4) 105 (25.9) 376 (21.6)
Current daily 197 (14.8) 70 (17.2) 267 (15.4)
Drinking 0.065
Never 515 (38.7) 188 (46.3) 703 (40.5)
1-2 glasses 399 (30.0) 107 (26.4) 506 (29.1)
>3 glasses 416 (31.3) 111 (27.3) 527 (30.4)
Physical activities 0.26
No 873 (65.6) 284 (69.9) 1,157 (66.7)
Yes 457 (34.4) 122 (30.1) 579 (33.3)
Health status factors
No. of multi-morbidity <0000
0 386 (29.0) 63 (15.5) 449 (25.9)
1 366 (27.5) 101 (24.9) 467 (26.9)
2 253 (19.0) 76 (18.7) 329 (189
>3 325 (24.5) 166 (40.9) 491 (283)
Major multi-morbidity <0.000
No 1,029 (77.4) 211 (52.0) 1,240 (71.4)
Only diabetes mellitus 201 (15.1) 76 (18.7) 277 (16.0)
Vascular disease (ischemic heart disease, cerebrovascular disease) 100 (7.5) 119 (29.3) 219 (12.6)
Self-assessed health <0.000
Good 468 (35.2) 124 (30.6) 592 (34.1)
Moderate 549 (41.3) 128 (31.5) 677 (39.0)
Bad 313 (235) 154 (37.9) 467 (26.9)
Limitation of activity <0.000
No 1,219 (91.6) 340 (83.7) 1,559 (89.8)
Yes 111 (8.4) 66 (16.3) 177 (10.2)

Values are presented as number (%).
"p<0.05. “p<0.01. “p<0.001.
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Table 2. Results of univariable analysis for factors associated with the use of medical care at hospitals among outpatients with hypertension

Characteristic QOdds ratio (95% Cl) pvalue
Socio-demographic factors
Sex (ref: male)
Female 0.68 (0.56-0.83) 0.000™
Age (ref: 30-64 yr)
>65 yr 1.18 (0.98-1.42) 0.084
Marital status (ref: divorced / separated / widowed / unmarried)
Married 0.94 (0.76-1.16) 0.562
Households type (ref: 1st generation)
2nd generation 1.04 (0.76-1.41) 0.812
3rd generation 0.87 (0.71-1.06) 0.159
Education level (ref: <elementary)
<Middle and high school 0.99 (0.80-1.22) 0.906
>College 1.10 (0.81-1.51) 0.532
Geographic region (ref: Seoul / Gyeonggi / Incheon / Jeju)
Gangwon 1.04 (0.65-1.65) 0.884
Dagjeon / Chungcheong / Sejong 0.62 (0.45-0.86) 0.004”
Gwangju / Jeolla 0.85 (0.63-1.16) 0314
Daegu / Gyeongbuk 084 (0.61-1.17) 0.302
Busan / Ulsan / Gyeongnam 1.38 (1.04-1.83) 0025
Economic activities (ref: no)
Yes 0.63 (053-0.75) <0000
Annual household income (ref: lowest)
Second lowest 0.98 (0.80-1.20) 0.826
Second highest 093 (0.75-1.17) 0.549
Highest 1.10 (0.87-1.39) 0427
Public health insurance type (ref: health insurance subscribers)
Medicaid aid recipients 233 (1.65-3.31) <0.000™"
Health behaviors factors
Smoking (ref: never)
Former or current intermittent 1.35 (1.09-1.68) 0.005"
Current daily 1.28 (0.97-1.67) 0.077
Drinking (ref: never)
1-2 glasses 0.75 (0.62-0.91) 0.003"
>3 glasses 0.63 (0.51-0.77) <0000
Physical activities (ref: no)
Yes 0.85 (0.74-0.98) 0.029°
Health status factors
No. of multi-morbidity (ref: 0)
1 167 (1.30-2.13) 00007
2 2.37 (1.84-3.06) <0000
>3 3.05 (2.38-3.89 00007
Major multi-morbidity (ref: no)
Only diabetes mellitus 218 (1.72-2.75) <0.000"
Vascular disease included 8.68 (6.89-10.94) <0.000"
Self-assessed health (ref: good)
Moderate 1.12 (0.94-1.33) 0.202
Bad 168 (1.38-2.04) 00007
Limitation of activity (ref: no)
Yes 166 (1.35-2.03) 00007

Cl, confidence interval; Ref, reference category.
"p<0.05. “p<0.01. “p<0.001.
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Table 3. Results of multivariable analysis for factors associated with the use of medical care at hospitals among outpatients with hypertension

Characteristic

Model 1

Model 2

Model 3

Socio-demographic factors
Sex (ref: male)
Female
Age (ref: 30-64 yr)
>65 yr

Marital status (ref: divorced / separated / widowed / unmarried)

Married

Households type (ref: 1st generation)

2nd generation
3rd generation

Geographic region (ref: Seoul / Gyeonggi / Incheon / Jeju)

Gangwon

Daejeon / Chungcheong / Sejong

Gwangju / Jeolla

Daegu / Gyeongbuk

Busan / Ulsan / Gyeongnam
Economic activities (ref: no)

Yes

Annual household income (ref: lowest)

Second lowest
Second highest
Highest

Public health insurance type (ref: health insurance subscribers)

Medicaid aid recipients
Health behaviors factors
Smoking (ref: never)
Former or current intermittent
Current daily
Drinking (ref: never)
1-2 glasses
>3 glasses
Physical activities (ref: no)
Yes
Health status factors
No. of multi-morbidity (ref: 0)

AV

3

Major multi-morbidity (ref: no)
Only diabetes mellitus
Vascular disease included

Self-assessed health (ref: good)
Moderate
Bad

Limitation of activity (ref: no)
Yes

Covariance structure (pseudo-BIC)
Variance components
Unstructured

0.57 (0.46-0.71"")

1.06 (0.86-1.31)
0.96 (0.75-1.22)

0.98 (0.71-1.37)
0.82 (0.66-1.03)

1.08 (0.68-1.73)
0.65 (0.47-0907)

0.89 (0.65-1.22
0.87 (0.62-1.20
1.35 (1.02-1.80)

0.59 (0.49-072")
1.17 (0.94-1.45)
1.22 (0.95-1.56)
153 (1.16-2.00")

233 (161336

78,382.65
78,382.65

046 (0.34-0.64")

0.93 (0.75-1.15)

0.96 (0.75-1.23)

0.95 (0.68-1.32)
0.82 (0.65-1.02)

1.01 (063-1.62)
0.65 (0.47-0.90)
0.87 (0.63-1.19)
0.83 (0.59-1.15)
1.35 (1.02-1.80')

0.63 (0.52-0.76")
1.18 (0.95-1.46)
1.25 (0.97-1.60)
155 (1.18-2.04")
223 (1.54-322"")
1.02 (0.75-1.37)

1.04 (0.73-1.47)

0.73 (0.60-0.89")
052 (041-0.65")

0.87 (0.75-1.01)

78,148.52
78,148.52

044 (0.32-061")
0.71 (057-0.897)
0.99 (0.77-1.27)

0.94 (0.67-1.32)
0.86 (0.68-1.08)

1.18 (0.74-1.90)
0.70 (051-0.97))

091 (0.66-1.25)
0.78 (0.56-1.09)
1.40 (1.05-1.86')

0.75 (0.62-0.92)
1.20 (0.96-1.50)
1.37 (1.06-1.77)
173 (1.30-2.29™)
194 (1.34-283")
0.83 (0.61-1.13)

0.89 (0.63-1.27)

0.83 (0.68-1.02)
065 (051-0.827)

0.90 (0.77-1.04)
1.28 (0.99-1.66)
158 (1.20-2.09")

159 (119-2.117)

181 (1.41-2.32")
6.80 (5.28-8.76")

098 (0.82-1.17)
1.25 (1.01-1.54)

1.19 (0.95-1.49)

77,440.01
77,440.01

Values are presented as odds ratio (95% confidence interval) or pseudo-BIC. Model 1: adjusted for sex, age, marital status, households type, geographic region, economic activities,
annual household income, and public health insurance type; model 2: adjusted for sex, age, marital status, households type, geographic region, economic activities, annual household
income, public health insurance type, smoking, drinking, and physical activities; model 3: adjusted for sex, age, marital status, households type, geographic region, economic activities,
annual household income, public health insurance type, smoking, drinking, physical activities, number of multi-morbidity, major multi-morbidity, health status, and limitation of activity.
Ref, reference category; BIC, Bayesian information criterion.

“p<0.05. “p<0.01. p<0.001.
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Table 4. Results of gender-specific multivariable analysis for factors associated with the use of medical care at hospitals among outpatients

with hypertension

Male (N=1,716)

Female (N=2,161)

Characteristic
Socio-demographic factors
Age (ref: 30-64 yr)
>65 yr
Marital status (ref: divorced / separated / widowed / unmarried)
Married

Households type (ref: 1st generation)
2nd generation
3rd generation

Geographic region (ref: Seoul / Gyeonggi / Incheon / Jeju)
Gangwon
Daejeon / Chungcheong / Sejong
Gwangju / Jeolla
Daegu / Gyeongbuk
Busan / Ulsan / Gyeongnam

Economic activities (ref: no)
Yes

Annual household income (ref: lowest)
Second lowest
Second highest
Highest

Public health insurance type (ref: health insurance subscribers)
Medicaid aid recipients

Health behaviors factors

Smoking (ref: never)
Former or current intermittent
Current daily

Drinking (ref: never)
1-2 glasses
>3 glasses

Physical activities (ref: no)
Yes

Health status factors

No. of multi-morbidity (ref: 0)

1

>3

Major multi-morbidity (ref: no)
Only diabetes mellitus
Vascular disease included

Self-assessed health (ref: good)
Moderate
Bad

Limitation of activity (ref: no)
Yes

081 (0.57-1.14)
0.58 (0.35-0.97)

0.64 (0.33-1.21)
1.06 (0.75-1.49)

1.00 (0.47-2.11)
0.72 (0.45-1.16)
112 (0.70-1.78)
0.60 (0.36-1.01)
1.42 (0.93-2.16)

0.87 (0.64-1.18)
1.15 (0.80-1.66)
1.20 (0.80-1.80)
141 (0.91-2.18)
212 (1.12-4.02))
0.91 (0.63-1.31)

1.02 (0.67-1.56)

0.96 (0.68-1.36)
0.65 (0.47-0.897)

0.87 (0.70-1.09)

1.28 (0.90-1.83)
195 (1.31-2.88")
1.90 (1.25-2.877)

201 (1.37-295 ")
6.45 (4.34-960")

0.90 (0.70-1.15)
1.06 (0.76-1.48)

1.35 (0.91-1.98)

0.69 (0.51-0.94°)
1.12 (0.84-151)

1.02 (0.68-154)
0.73 (0.53-0.99)

1.36 (0.73-2.53)
0.70 (0.45-1.09)
0.78 (0.50-1.20)
0.97 (0.62-1.51)
1.42 (0.96-2.10)

0.70 (054-0917)
1.21 (0.91-1.60)
1.48 (1.06-2.07)
202 (1332947
1.90 (1.18-3.047)
0.76 (0.41-1.42)

0.62 (0.2-1.32)

0.7 (0.60-099)
0.72 (0.49-1.07)

0.92 (0.74-1.13)

1.25 (0.85-1.84)
1.30 (0.86-1.94)
1.37 (0.91-2.06)

1.65 (1.18-2.317)
7.05 (5.05-9.84")

1.07 (0.83-1.38)
141 (1.06-1.87)

1.13 (0.86-1.50)

Values are presented as odds ratio (95% confidence interval). Model 3: adjusted for sex, age, marital status, households type, geographic region, economic activities, annual household

income, public health insurance type, smoking, drinking, physical activities, number of multi-morbidity, major multi-morbidity, health status, and limitation of activity.

Ref, reference category.
“p<0.05. “p<0.01. p<0.001.
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