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Regional Health Disparities of Self-Rated Health Using Cluster Analysis in

South Korea
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Background: Personal socio-economic abilities are crucial as it affects health inequalities. These multidimensional inequalities across
the regions have been structured and fixed. This study aimed to analyze health vulnerabilities by regional cluster and identify regional
health disparities of self-rated health, using nationally representative cross-sectional data.

Methods: This study used personal and regional data. Data from the Community Health Survey 2021 were analyzed. K-means cluster
analysis was applied to 250 si-gun-gu using administrative regional data. The clusters were based on three areas: physical
environment, health-related behaviors and biological factors, and the psychosocial environment through the conceptual framework
for action on the social determinants of health. And binary logistic regression analyses were conducted to examine the differences
in self-rated health status by the regional clusters, controlling human biology, environment, lifestyle, and healthcare organization

factors.

Results: The most vulnerable group was group 3, the moderate vulnerable group was group 1, and the least vulnerable group was
group 2. The group 2 was more likely to have high self-rated health status than the moderate vulnerable group (odds ratio [OR],
1.023; ©<0.001). And the group 3 showed low self-rated health status than the moderate vulnerable group (OR, 0.775; £<0.001).
However, the moderate vulnerable group had significantly higher self-rated health status than the most vulnerable group (group 2:

OR, 1.023; p<0.001; group 3: OR, 0.775; £<0.001).

Conclusion: These results demonstrate that community members’ health status is influenced by regional determinants of health and
individual levels. And these contribute to understanding the importance of specific and differentiated interventions like locally
tailored support programs considering both individual and regional health determinants,

Keywords: Health inequalities; Cluster analysis; Individual factor; Regional factor; Self-rated health
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Table 1. Result of regional clustering

Si-gun-gu

Jungnang-gu, Seoul; Gangbuk-gu, Seoul; Geumcheon-gu, Seoul; Gwanak-gu, Seoul; Jung-gu, Busan; Seo-gu, Busan; Dong-gu, Busan; Yeongdo-gu, Busan; Jin-gu,
Busan; Nam-gu, Busan; Buk-gu, Busan; Saha-gu, Busan; Geumjeong-gu, Busan; Yeonje-gu, Busanm; Suyeong-gu, Busan; Sasang-gu, Busan; Dong-gu, Daegu;
Seo-gu, Daegu; Nam-gu, Daegu; Dalseo-gu, Daegu; Dong-gu, Incheon; Michuhol-gu, Incheon; Namdong-gu, Incheon; Bupyeong-gu, Incheon; Gyeyang-gu, Incheon;
Seo-gu, Incheon; Dong-gu, Gwangju; Seo-gu, Gwangju; Buk-gu, Gwangju; Gwangsan-gu, Gwangju; Dong-gu, Daejeon; Jung-gu, Daejeon; Daedeok-gu, Dagjeon;
Jung-gu, Ulsan; Nam-gu, Ulsan; Dong-gu, Ulsan; Ulju-gun, Ulsan; Uijeongbu-si, Gyeonggi-do; Dongducheon-si, Gyeonggi-do; Sangrok-gu, Ansan-si, Gyeonggi-do;
Danwon-gu, Ansan-si, Gyeonggi-do; Osan-si, Gyeonggi-do; Cheoin-gu, Yongin-si, Gyeonggi-do; Anseong-si, Yangju-si, Gyeonggi-do; Pocheon-si, Gyeonggi-do;
Yeoju-si, Yeoncheon-gun; Yangpyeong-gun, Gyeonggi-do; Chuncheon-si, Gangwon-do; Gangwon-si, Gangwon-do; Gangneung-si, Gangwon-do; Donghae-si,
Gangwon-do; Sokcho-si, Gangwon-do; Yanggu-gun, Gangwon-do; Sangdang-gu, Cheongju-si, Chungcheongbuk-do; Seowon-gu, Cheongju-si, Chungcheongbuk-do;
Heungdeok-gu, Cheongju-si, Chungcheongbuk-do; Cheongwon-gu, Cheongju-si, Chungcheongbuk-do; Jecheon-si, Chungcheongbuk-do; Jeungpyeong-gun,
Chungcheongbuk-do; Jincheon-gun, Chungcheongbuk-do; Dongnam-gu, Cheonan-si, Chungcheongnam-do; Seobuk-gu, Cheonan-si, Chungcheongnam-do; Seosan-si,
Chungcheongnam-do; Gyeryong-si, Chungcheongnam-do; Dangjin-si, Chungcheongnam-do; Hongseong-gun, Chungcheongnam-do; Wansan-gu, Jeonju-si,
Jeollabuk-do; Deokjin-gu, Jeonju-si, Jeollabuk-do; Gunsan-si, Jeollabuk-do; Mokpo-si, Jeollanam-do; Yeosu-si, Jeollanam-do; Suncheon -si, Jeollanam-do;
Nam-gu, Pohang-si, Gyeongsangbuk-do; Buk-gu, Pohang-si, Gyeongsangbuk-do; Gyeongju-si, Gyeongsangbuk-do; Andong-si, Gyeongsangbuk-do; Gumi-si,
Gyeongsangbuk-do; Gyeongsan-si, Gyeongsangbuk-do; Chilgok-gun, Gyeongsangbuk-do; Jinju-si, Gyeongsangnam-do; Tongyeong-si, Gyeongsangnam-do;
Sacheon-si, Gyeongsangnam-do; Gimhae-si, Gyeongsangnam-do; Geoje-si, Gyeongsangnam-do; Yangsan-si, Gyeongsangnam-do; Jeju-si Jeju-do

Jongno-gu, Seoul; Jung-gu, Seoul; Yongsan-gu, Seoul; Seongdong-gu, Seoul; Gwangjin-gu, Seoul; Dongdaemun-gu, Seoul; Seongbuk-gu, Seoul; Dobong-gu, Seoul;
Nowon-gu, Seoul; Eunpyeong-gu, Seoul; Seodaemun-gu, Seoul; Mapo-gu, Seoul; Yangcheon-gu, Seoul; Gangseo-gu, Seoul; Guro-gu, Seoul; Yeongdeungpo-gu,
Seoul; Dongjak-gu, Seoul; Seocho-gu, Seoul; Gangnam-gu, Seoul; Songpa-gu, Seoul; Gangdong-gu, Seoul; Dongrae-gu, Busan; Haeundae-gu, Busan; Gangseo-gu,
Busan; Gijang-gun, Busan; Jung-gu, Daegu; Buk-gu, Daegu; Suseong-gu, Daegu; Dalseong-gun, Daegu; Jung-gu, Incheon; Yeonsu-gu, Incheon; Nam-gu, Gwangju;
Seo-gu, Daejeon; Yuseong-gu, Daejeon; Buk-gu, Ulsan; Sejong-si; Jangan-gu, Suwon-si, Gyeonggi-do; Gwonseon-gu, Suwon-si, Gyeonggi-do; Paldal-gu, Suwon-si,
Gyeonggi-do; Yeongtong-gu, Suwon-si, Gyeonggi-do; Sujeong-gu, Seongnam-si, Gyeonggi-do; Jungwon-gu, Seongnam-si, Gyeonggi-do; Bundang-gu, Seongnam-si,
Gyeonggi-do; Manan-gu, Anyang-si, Gyeonggi-do; Dongan-gu, Anyang-si, Gyeonggi-do; Gyeonggido Bucheon; Gwangmyeong-si, Gyeonggi-do; Pyeongtaek-si,
Gyeonggi-do; Deokyang-gu, Goyang-si, Gyeonggi-do; Ilsandong-gu, Goyang-si, Gyeonggi-do; llsanseo-gu, Goyang-si, Gyeonggi-do; Gwacheon-si, Gyeonggi-do;
Guri-si, Gyeonggi-do; Namyangju, Gyeonggi-do; Siheung-si, Gyeonggi-do; Gunpo-si, Gyeonggi-do; Uiwang-si, Gyeonggi-do; Hanam-si, Gyeonggi-do; Giheung-gu,
Yongin-si, Gyeonggi-do; Suji-gu, Yongin-si, Gyeonggi-do; Paju-si, Gyeonggi-do; Icheon-si, Gyeonggi-do; Gimpo-si, Gyeonggi-do; Hwaseong-si, Gyeonggi-do;
Gwangju-si, Gyeonggi-do; Asan-si, Chungcheongnam-do; Iksan-si, Jeollabuk-do; Gwangyang-si, Jeollanam-do; Muan-gun, Jeollanam-do; Uichang-gu, Changwon-si,
Gyeongsangnam-do; Seongsan-gu, Changwon-si, Gyeongsangnam-do; Masanhappo-gu, Changwon-si, Gyeongsangnam-do; Masanhoewon-gu, Changwon-si,
Gyeongsangnam-do; Jinhae-gu, Changwon-si, Gyeongsangnam-do

Ganghwa-gun, Incheon; Ongjin-gun, Incheon; Gapyeong-gun, Gyeonggi-do; Taebaek-si, Gangwon-do; Samcheok-si, Gangwon-do; Hongcheon-gun, Gangwon-do;
Hoengseong-gun, Gangwon-do; Yeongwol-gun, Gangwon-do; Pyeongchang-gun, Gangwon-do; Jeongseon-gun, Gangwon-do; Cheorwon-gun, Gangwon-do;
Hwacheon-gun, Gangwon-do; Inje-gun, Gangwon-do; Goseong-gun, Gangwon-do; Yangyang-gun, Gangwon-do; Boeun-gun, Chungcheongbuk-do; Okcheon-gun,
Chungcheongbuk-do; Yeongdong-gun, Chungcheongbuk-do; Goesan-gun, Chungcheongbuk-do; Eumseong-gun, Chungcheongbuk-do; Danyang-gun,
Chungcheongbuk-do, Gongju-si, Chungcheongnam-do; Boryeong-si, Chungcheongnam-do; Nonsan-si, Chungcheongnam-do; Geumsan-gun, Chungcheongnam-do;
Buyeo-gun, Chungcheongnam-do; Seocheon-gun, Chungcheongnam-do; Cheongyang-gun, Chungcheongnam-do; Yesan-gun, Chungcheongnam-do; Taean-gun,
Chungcheongnam-do; Jeongeup-si, Jeollabuk-do; Namwon-si, Jeollabuk-do; Gimje-si, Jeollabuk-do; Wanju-gun, Jeollabuk-do; Jinan-gun, Jeollabuk-do; Muju-gun,
Jeollabuk-do; Jangsu-gun, Jeollabuk-do; Imsil-gun, Jeollabuk-do; Sunchang-gun, Jeollabuk-do; Gochang-gun, Jeollabuk-do; Buan-gun, Jeollabuk-do; Naju-si,
Jeollanam-do; Damyang-gun, Jeollanam-do; Gokseong-gun, Jeollanam-do; Gurye-gun, Jeollanam-do; Goheung-gun, Jeollanam-do; Boseong-gun, Jeollanam-do;
Hwasun-gun, Jeollanam-do; Jangheung-gun, Jeollanam-do; Gangjin-gun, Jeollanam-do; Haenam-gun, Jeollanam-do; Yeongam-gun, Jeollanam-do;
Hampyeong-gun, Jeollanam-do; Yeonggwang-gun, Jeollanam-do; Jangseong-gun, Jeollanam-do; Wando-gun, Jeollanam-do; Jindo-gun, Jeollanam-do; Shinan-gun,
Jeollanam-do; Gimcheon-si, Gyeongsangbuk-do; Yeongju-si, Gyeongsangbuk-do; Yeongcheon-si, Gyeongsangbuk-do; Sangju-si, Gyeongsangbuk-do; Mungyeong-si,
Gyeongsangbuk-do; Gunwi-gun, Gyeongsangbuk-do; Uiseong-gun, Gyeongsangbuk-do; Cheongsong-gun, Gyeongsangbuk-do; Yeongyang-gun, Gyeongsangbuk-do;
Yeongdeok-gun, Gyeongsangbuk-do; Cheongdo-gun, Gyeongsangbuk-do; Goryeong-gun, Gyeongsangbuk-do; Seongju-gun, Gyeongsangbuk-do; Yecheon-gun,
Gyeongsangbuk-do; Bonghwa-gun, Gyeongsangbuk-do; Uljin-gun, Gyeongsangbuk-do; Ulleung-gun, Gyeongsangbuk-do; Miryang-si, Gyeongsangnam-do;
Uiryeong-gun, Gyeongsangnam-do; Haman-gun, Gyeongsangnam-do; Changnyeong-gun, Gyeongsangnam-do; Goseong-gun, Gyeongsangnam-do; Namhae-gun,
Gyeongsangnam-do; Hadong-gun, Gyeongsangnam-do; Sancheong-gun, Gyeongsangnam-do; Hamyang-gun, Gyeongsangnam-do; Geochang-gun,
Gyeongsangnam-do; Hapcheon-gun, Gyeongsangnam-do; Seogwipo-si, Jeju-do
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115,066 (55.31%) 2™, ‘A=)

° ° TolAMEPO] AL mEo] 132,5487H(63.72%), 7]E0] 42,6808
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Figure 1. Regional clustering. Orange color=group 1; red color=group 2; green color=group 3.
Table 2. Health determinant status of regional clusters
Vulnerable factors Group 1 (N=73,041) Group 2 (N=62,654) Group 3 (N=72,337)

Physical environment

Financial independence rate 20.79+7.24 34.27+11.45 10.92+4.97

Labor force participation rate 60.91+4.44 60.84+2.79 69.67+4.59

Green areas per person rate 353.23+357.17 194.15+247.82 1020.98+680.98
Health related behaviors/biological factors

Prevalence of smoking 19.82+2.61 16.70+2.57 20.22+2.52

Prevalence of high-risk alcohal drinking 12.16+2.02 8.98+1.78 12.19+2.96

Prevalence of moderate physical activity 19.24+4.20 19.43+4.70 23.88+8.92

Elderly population rate 18.38+4.46 15.02+2.60 32.205.30
Psychosocial environment

Suicide rate per 100,000 population 76.74+32.38 40.17+23.56 96.79+42.26

Stress perception rate 26.46+3.63 21.3242.52 23.25+4.33

Rates of living alone among the elderly population 9.41£2.70 6.84+1.52 18.25+3.99

Values are presented as meansstandard deviation. All factors were statistically significant differences by regional clusters.
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Table 3. General characteristics (N=208,032)
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Table 4. Association between regional clusters and SRH status (Ref:
low SRH)

Characteristic No. (%)
Regional clusters Regional clusters Odds ratio (95% Cl)
Group 1 73041 (35.11) Group 1 Ref
Group 2 62,654 (30.12) Group 2 1027 (1.21-1.26)
Group 3 72,337 (34.77) Group 3 078" (0.64-0.79)
Self-rated health status SRH, self-rated health; Ref, reference; Cl, confidence interval.
Low 127,123 (61.11) ™ p<0.001.
High 80,909 (38.89)
Human biology factors
Sex ok & ulto] 66,548(31.99%), 200-4005F ¥ m|qto] 59,476%
Male 92,966 (44.69)
Female 115,086 (55.31) (28.59%), 4001+ o]A}o] 82,0087 (39.42%) 0| T} ‘F=/5T
Age (yr) FHAIZPO] AL 7A17E m|uto] 75,453%(36.27%), 7-10A]7F o]gt
f;; zggég g;i:; 127,496 (61.29%), 10A]7F 0|4 5,08318(2.44%)0] 9O, ‘BMI %
65-74 38228 (1838) = AAF 12,6087H(6.06%), FATANS 133,918 (64.37%), TA4|15
=75 32,828 (15.78) 53,2468(25.60%), B]T 8,260 (3.97%) 0| }iT}. ‘0%E o7’ AT o]

Environment factors
Educational level
<High school
>University
Marital status
Single
Married
Others (separate, divorce, widow)
Household monthly income (10 thousand Korean won)
<200
200-400
>400
Lifestyle factors
Average sleep duration on weekdays and weekend (hr)
<7
7-10
>10
Body mass index
Underweight
Normal
Overweight
Obesity
Smoking status
Non-smoker
Smoker
Drinking status
Non-drinker
Drinker
Walking exercise
No
Yes
Healthcare organization factor
Unmet needs
No
Yes

129,343 (62.17)
78,689 (37.83)

132,548 (63.72)
42,680 (20.52)
32,804 (15.77)

66,548 (31.99)
59,476 (28.59)
82,008 (39.42)

75453 (36.27)
127,496 (61.29)
5,083 (2.44)

12,608 (6.06)
133,918 (64.37)
53,246 (25.6)
8,260 (3.97)

176,079 (84.64)
31,953 (15.36)

119,705 (57.54)
88,327 (42.46)

121,735 (58.52)
86,297 (41.48)

196,924 (94.66)
11,108 (5.34)
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‘AP 23t = 196,92475(94.66%), ‘QUTF 1L -2 7éj—t
11,10878(5.34%)0| It} H]E-AR= 176,0797(84.64%), SX
31,9537 (15.36%) 0] Q1.0.1, H]-SZF=A1= 119,705 (57.54%), -SFX
1= 88,32775(42.46%) ] 2Tt AR} Z- 86,2977 (41.48%) 0] U5
ol| 5% oA} 308 o4} A7]-9-5-S FHrhar SHsl o v, 121,735
(58.52%)°] 27|25 SHA] Q=Thal -5 5HiTHTable 3).

or_&
fT

3. TRRYE FH UP+EQ| 0|

8o W2 23 A7FEZ0| 2jo| S B3 A 2 1
ofju] -5 2’ (odds ratio [ORY], 1.023; p<0.001)2] S22 A7}<p5=0]
L=9ko U, T4 3 (OR, 0.775; p<0.001)' 2] F23H2] 7732 wighet
(Table 4)

Nleo] EAS BABI A E 2 Ao Zjo]
S RN AT ZH I S 1 é} 2 (OR, 1.062 p<0.001)9]—
‘T4 3 (OR, 1.054; p<0.001) Q] T3] A7}pZFo] &=9kch 18|

Rl o)
R
2
ox,

©](OR, 0.698; p<0.001), 3 o]%«',‘%%‘%@ 7d7c}¢
LIICHOR, 0.758; p<0.001; OR, 0.598; p<0.001; OR, 0.424;
p<0.001). ‘WLGZ 0] 153k £ o|5}el 7o} v walo] st
2L A5} o]4Q1 73-%-(OR, 1.346; p<0.001), 1]-= T B] 7] EFQ1 735 =2k
2 7A7}42220] =9ITHOR, 1.163; p<0.001). EZH 7L YA L 0] =&
TE2 A A7kEo| %EOH’%(OR 1.351; p<0.001; OR, 1.514;
p<0.001). ‘FZ/FL Hf HAIZP L] 49 7-10A17F gk tfju] 74]
7+ ulqkel 79 3k A7JrZo] E9FO B (OR, 1.234; p<0.001),
BMI'= A4} tju] I3 Z(OR, 0.815; p<0.001), AH|Z(OR, 0.750;
p<0.001), B]THOR, 0.467; p<0.001) 40 2 F3h2] 77 4=320] W)

N ox
o
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Table 5. Factors associated with SRH focused on regional clusters

(Ref: low SRH)

Variable

Odds ratio (35% Cl)

Regional clusters
Group 1
Group 2
Group 3
Human biology factors
Sex
Male
Female
Age (yr)
<44
45-64
65-74
>75
Environment factors
Educational level
<High school
>University
Marital status
Single
Married
(Others (separate, divorce, widow)
Household monthly income (10 thousand Korean won)
<200
200-400
>400
Lifestyle factors
Average sleep duration on weekdays and weekend (hr)
7-10
<7
>10
Body mass index
Normal
Underweight
Overweight
Obesity
Smoking status
Non-smoker
Smoker
Drinking status
Non-drinker
Drinker
Walking exercise
No
Yes
Healthcare organization factor
Unmet needs
No
Yes

106"
105"

070"

076"
060"
042"

1357

1.01
116"

1357
151

123

Ref
(1.04-1.09)
(1.03-1.08)

Ref
(0.68-0.71)

Ref

(0.74-0.78)
(0.58-0.62)
(0.41-0.44)

Ref
(1.32-1.38)

Ref
(0.98-1.03)
" (1.13-1.20)

Ref
(1.32-1.39)
(1.47-156)

Ref
" (1.21-1.26)

1.03 (0.97-1.10)

s
0
047"

077

197

137

Ref

(0.72-0.78)
(0.80-0.83)
(0.44-0.49)

Ref
(0.75-0.79)

Ref
(1.24-1.30)

Ref
(1.34-1.40)

Ref

054" (0.51-0.56)

x*=20669.73 (p<0.001); A=007.
SRH, self-rated health; Ref, reference; Cl, confidence interval.
" p<0.001.
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th |35 275 A 4$-(OR, 0.536; p<0.001) 2} FAR2I 73
(OR, 0.771; p<0.001) F2H2] A7J<Zo] Woror} 310l 7
(OR, 1.270; p<0.001), Z7]-8-5-& 5= 7S-(OR, 1.369; p<0.001) Z=3}

& A7}y4=20] =K Table 5).
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RS A - T 919 AL 2t S ARTE S A 374
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A1, FYY 2ol o) /1 e T 3% BT
o = ekl §1AI2 F Aol th-olfon], 1 2je) S

=REEALEEL 22 BFEY
ok o} 2 F3) 2 A Auslo] 43 UelehE AR AR /%
02 9L i, A olo] T8 5 Gk W SIS, Ty

79, 257 AR FoNA R 77} A% F%

2
A9.91450] 52 7o) Yl epAA o vaf LS ofufstl, 4%
Aol 714 21 B8 20159 71 X178 A ofreA|S A

AN FAFSFEH21].

Che-0 2 A FORA A0 2k M09 AT, 173 e 2 4
B3 AT YLASA B0l EFBE A1) 39 AR 2
27171 BB, A 0] 71 ATl vhel, B9
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