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Factors Influencing Medical Care Utilization according to Decline of Region:
Urban Decline Index and Medical Vulnerability Index as Indicators
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'Department of Health Administration, Yonsei University Graduate School, Wonju; “Department of Biohealth Convergence Open Sharing System, Dankook

University, Cheonan, Korea

Background: The purpose of this study is to identify the factors infecting the medical care utilization from a new perspective by
newly classifying the categories of administrative districts using the urban decline index and medical vulnerability index as indicators.
Methods: This study targeted 150,940 people who used medical services using the 2015 cohort database (DB), 2010-2015 urban
regeneration analysis index DB, and 2014-2015 public health and medical statistics DB. The decline of the region was classified using
the urban decline index typed using k-means clustering and the medical vulnerability index typed using the quantile score calculation.
Regression analysis was performed 3 times with medical expenditure, length of stay, and the number of outpatient visits as dependent
variables.

Results: There were 37 stable region (47.4%), 29 health vulnerable region (37.2%), and 12 decline region (15.4%). The health
vulnerable region had lower medical expenditure, fewer outpatient visits, and a higher length of stay than the stable region. The
decline region was all higher than the stable region but had no significant effect.

Conclusion: The factors that cause the health disparity between regions are not only factors related to individual health behavior but
also environmental factors of the local community. Therefore, there is a need for a systematic alternative that properly considers the
resources within the community and reflects the characteristics of the population.

Keywords: Healthcare disparities; Health services accessibility; Vulnerable area; Urban decline; Medical care utilization
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Figure 1. Medical vulnerability categorization.
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Table 1. Cluster means of urban decline

* Factors Influencing Medical Care Utilization according to Decline of Region

M
]
H

1. XF4E 7

1) SARE R

H|AIS A A EA A, AR B A= 4634(59.0%), 2
1A EARE 203425.6%), ﬁﬂﬁé EARE 123K(154%)°] ATt
(Table 1). w3} 718 358 Ve & Al AA =, 2
FA, Fat wFE, Y 2olFE e R w2 FEE e
Hhd, ol e W, ] A7PEE, Qe Hske ] g Witk =
A E 79 R0 S0 Aoldhe & 4 Al HIER IR0 M e

RSP H| A F-8310] gt on, A5 mAIR AFA], AL

Index Improvement Stability Decline £
Population
Population change rate 0.0214 -0.1284 -0.2608 0.0233
Population net movement rate 0.1533 0.01M -0.0210 04377
Aging index -0.0168 05414 0.6937 0.4990
Social
Average no. of years of education -0.4690 -1.0743 -1.131 0.4502
Ratio of elderly households living alone -0.0083 1.1816 1.7153 0.1926
No. of basic recipient (per thousand population) -0.0309 1.3886 1.2254 0.0274
Economy
Local tax (per person) -0.1096 0.0371 0.0074 0.1435
Medical insurance premium 0.2921 0.2039 -3.3291 0.0090
Housing price fluctuation rate 0.0875 -0.0936 -0.62%5 0.0524
Commercial land price fluctuation rate -0.0663 -0.1673 0.1108 0.0121
Finance
Financial independence -0.4538 -0.7300 -0.9315 0.9452
Environment
Ratio of old houses -0.0127 1.0484 1.2006 0.2058
Ratio of new houses 0.1589 -0.5761 -0.2479 0.1058
Vacancy rate 0.5163 -0.6754 -0.3039 0.2082
No. (%) 46 (59.0) 20 (25.6) 12 (15.4)
The bold type is considered statistically significant.
Table 2. Cluster of urban decline
Type City

Stable city (n=66)
Improvement (n=46)

Gangneung, Geoje, Gyeongsan, Gyeongju, Gongju, Gwangyang, Gunsan, Gwangju, Gimje, Gimcheon, Gimpo, Nonsan, Namwon, Dangjin,

Donghae, Mokpo, Mungyeong, Miryang, Busan, Boryeong, Sacheon, Samcheok, Sangju, Seogwipo, Seosan, Sokcho, Suncheon, Asan,
Andong, Yeosu, Yeoju, Yeongju, Yeongcheon, Wonju, lksan, Jeongeup, Jeju, Jecheon, Jinju, Chuncheon, Chungju, Taebaek, Tongyeong,

Pyeongtaek, Hanam, Hwaseong
Stable (n=20)
Uiwang, Icheon, Incheon, Paju, Pocheon
Decline city (n=12)

Gyeryong, Gwangmyeong, Gwangju, Guri, Gumi, Gunpo, Gimhae, Daegu, Daejeon, Seoul, Siheung, Anseong, Yangsan, Yangju, Osan,

Goyang, Bucheon, Seongnam, Suwon, Ansan, Anyang, Yongin, Jeonju, Changwon, Cheonan, Cheongju, Pohang
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Table 3. Cluster means of urban decline

Index Stable Decline

Medical resource

No. of health and medical service personnel 947.07 1,773.99

No. of beds 14101 2,664.99

No. of special beds 22882 44559
Medical accessibility

Total population with medical accessibility (%) 6.03 544

Medical utilization rate within the standard time (%) 7031 114.49
Health outcome

Age-standardized primary care complication rate 0.06 0.1

Age-standardized mortality 34758 570.52
No. (%) 37 (43.6) 41 (56.4)
Table 4. Cluster of medical vulnerability

Type City

Medical stability (n=37) Gangneung, Gyeongsan, Gyeryong, Gongju, Gwangmyeong, Gwangju, Guri, Gumi, Gunsan, Gunpo, Gimpo, Namwon, Dangjin, Daegu, Dagjeon,

Sangju, Seogwipo, Seosan, Seoul, Siheung, Yangsan, Yangju, Yeoju , Yeongju, Osan, Wonju, Uiwang, Incheon, Icheon, Jeju, Jinju,
Chuncheon, Chungju, Paju, Pocheon, Hanam, Hwaseong

Medical decline (n=41) Geoje, Gyeongju, Goyang, Gwangyang, Gwangju, Gimje, Gimcheon, Gimhae, Nonsan, Donghae, Mokpo, Mungyeong, Miryang, Busan, Bucheon,
Boryeong, Sacheon, Samcheok, Seongnam, Sokcho, Suncheon, Suwon, Asan, Andong, Ansan, Anseong, Anyang, Yeosu, Yeongcheon, Yongin,
lksan, Jeonju, Jeongeup, Jecheon, Changwon, Cheonan, Cheongju, Taebaek, Tongyeong, Pyeongtaek, Pohang

Table 5. Cluster of decline of region

Type City

Stable region (n=37) Gangneung, Gyeongsan, Gyeryong, Gongju, Gwangmyeong, Gwangju, Guri, Gumi, Gunsan, Gunpo, Gimpo, Namwon, Dangjin, Daegu, Daejeon,
Sangju, Seogwipo, Seosan, Seoul, Siheung, Yangsan, Yangju, Yeoju , Yeongju, Osan, Wonju, Uiwang, Incheon, Icheon, Jeju, Jinju,
Chuncheon, Chungju, Paju, Pacheon, Hanam, Hwaseong

Health vulnerable region (n=29)  Geoje, Gyeongju, Gwangyang, Gwangju, Gimje, Gimcheon, Gimhae, Nonsan, Donghae, Mokpo, Mungyeong, Miryang, Bucheon, Boryeong,
Sacheon, Samcheok, Sokcho, Suncheon, Asan, Andong, Anseong, Yeosu, Yeongcheon, lksan, Jeongeup, Jecheon,Taebaek, Tongyeong,
Pyeongtaek

Decline region (n=12) Goyang, Bucheon, Seongnam, Suwon, Ansan, Anyang, Yongin, Jeonju, Changwon, Cheonan, Cheongju, Pohang
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Table 6. Characteristic of study subjects (n=150,940)

Characteristic Value

Regional decline type

Stable region 97,830 (64.81)

Health vulnerable region 42,070 (27.87)

Decline region 11,040 (7.31)
Sex

Men 72,726 (48.18)

\Women 78214 (51.82)
Age (yr) 50.34+21.26
Income

Q1 (lowest) 33416 (22.14)

Q2 37,313 (24.72)

03 34,967 (23.17)

Q4 (highest) 45,244 (29.97)
Disabled

Yes 12,839 (8.51)

No 138,101 (91.49)
CCl score 0.91+0.81

Values are presented as number (%) or meansstandard deviation.
CCl, Charlson comorbidity index.

Table 7. Medical care utilization according to general characteristics

* Factors Influencing Medical Care Utilization according to Decline of Region
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1200, Bt A2 503440 it ASFEE 7 W 189
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Health expenditure (10,000 won)

Length of stay (day) No. of outpatient visits

Characteristic
Mean+SD tor Forr Mean£SD tor Forr Mean+SD tor Forr
Regional decline type 0.95 0.27 44
Stable region 78.18+415.35 42 87+81.62 5.11+11.00
Health vulnerable region 81.27+419.34 42.96+87.00 5.24+10.80
Decline region 76.86+426.80 45.48+93.20 491+10.27
Sex 934 190" 955"
Men 89.42+445 61 38.87:80.74 54111.64
Women 69.22+388.94 74.86194.97 4.87+10.15
Age (7 0.1073™ 0.188™" 0153
Income 535" 191 1159
Q1 (lowest) 77.53+395.41 44.53:89.08 5.20+11.30
2 73.73£392.53 40.29:84.91 489+10.21
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Q4 (highest) 85.05+452.19 45.41£91.10 5.33+11.20
Disabled 32987 17617 30337
Yes 313.824875.25 88.52+131.5 12.73+£30.38
No 57.09+336.86 32.31469.55 4444633
CCl score (A 0.1284™ -0.0559" 0.0843™
No. of patients 150,578 9,438 149,331
Total mean 78.95+417.31 43.09+87.18 5.13+10.89
?D, stangard devi?}ion; CClI, Charlson comorbidity index.
p<0.05.  p<0.01. ~ p<0.001.
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Table 8. Factors influencing medical care utilization

- Health expenditure (10,000 won) Length of stay (day) No. of outpatient visits
Characteristic
Vi tvalue B tvalue B tvalue

Regional decline type (ref: stable)

Health vulnerable region -0.0409 45" 0.854 306" -0.0085 203

Decline region 0.0156 1.02 0.0450 0.88 0.0008 0.11
Sex (ref: women)

Men 0.18221 212" -0.0685 265" 0.0861 1788
Age (continuous) 0.0220 11566 00136 17877 0.010 11205
Income (ref: Q1)

2 0.0168 1.46 -0.0254 -0.67 0.0030 0.56

3 0.0359 307" -0.0709 -1.84 0.0211 386

04 (highest) 0.0251 228" -0.1163 324" -0.0041 -08
Disabled (ref: no)

Yes 07113 4944 06353 19157 03010 44.18™
CCl score (continuous) 05009 103.68™" 0.0643 524 0.0961 04"
e 0.1638 0.0854 0.1133

Ref, reference; CCl, Charlson comorbidity index.
"p<0.05. “p<0.01. “p<0.001.
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Appendix 1. Urban decline index
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Urban decline index

Calculating formula

Data source

Population
Population change rate
Population net movement rate
Aging index
Social
Average no. of years of education
Ratio of elderly households living alone
No. of basic recipient (per thousand population)
Economy
Local tax (per person)
Medical insurance premium
Housing price fluctuation rate
Commercial land price fluctuation rate
Finance
Financial independence
Environment
Ratio of old houses
Ratio of new houses

Vacancy rate
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The rate of change for each indicator is used.
2014, 20151, 72010, 20154,

Appendix 2. Medical vulnerability index

Medical vulnerability index

Calculating formula

Medical resource
No. of health and medical service personnel

No. of beds
No. of special beds
Medical accessibility
Total population with medical accessibility (%)

Medical utilization rate within the standard time (%)

Health outcome
Age-standardized primary care complication rate

Age-standardized mortality
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