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Relationship between Living Population and Regional Health Outcome:
Focused on Seoul Metropolitan City

Jegu Kang, Eun Woo Nam, Young-Joo Won, Han-Sol Jang, Kwang-Soo Lee
Department of Health Administration, Yonsei University Graduate School, Wonju, Korea

Background: This study aimed to identify the relationship between regional health outcomes and the living population, which may reflect
the characteristics of population migration in Seoul.

Methods: This study used raw data on cause of death statistics from Statistics Korea's Micro Data Integration Service. To identify the
independent variable, the living population, we used living population data provided by Korean Telecom for 25 districts of Seoul. The control
variables were based on the four domains of SDoH (social determinants of health; economic stability, healthcare access and quality,
neighborhood and built environment, and social and community context). Panel generalized estimating equations (GEE) analysis was used to
determine the relationship between living population and regional health outcomes.

Results: The panel GEE analysis showed that all mortality-related health outcomes (avoidable, preventable, and treatable mortality) had a
statistically significant negative relationship with the living population. This indicated that an increase in living population had a positive effect
on mortality-related health outcomes.

Conclusion: The identification of a notable relationship between regional health outcomes and population density underscores the utility of
incorporating living population metrics as key indicators in the development of policies aimed at mitigating health disparities. Moreover, this
finding advocates for strategic expansions of local infrastructure, with a particular emphasis on areas characterized by low living populations.
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Independent variable

Living population

Control variable

Economic stability

- Social budget per capita
- Gross regional domestic product per capita

Health care access & quality

Dependent variable

- No. of bed per 1,000 population >

- Avoidable mortality
- Preventable mortality
- Treatable mortality

Neighborhood & built environment

- Population density
- City parks per capita

Social & community context

- One person household rate
- Crude divorce rate
- Elderly population rate
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Figure 1. Research model.
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Table 1. Avoidable mortality rates in 25 districts of Seoul

Year
Borough CAGR (%)
2017 2018 2019 2020
Jongno-gu 150.78 127.66 119.34 108.46 -7.91
Jung-gu 127.73 123.85 124.00 116.58 -2.26
Yongsan-gu 126.62 129.33 104.76 104.61 -4.66
Seoungdong-gu 95.68 89.32 88.24 91.21 -1.19
Gwangjin-gu 85.96 84.23 76.92 75.60 -3.16
Dongdaemun-gu 117.49 117.09 110.50 107.62 217
Jungnang-gu 102.13 106.66 101.73 102.80 0.16
Seongbuk-gu 104.97 88.79 107.19 93.40 -2.88
Gangbuk-gu 131.15 128.25 111.71 116.37 -2.95
Dobong-gu 101.72 101.13 92.84 97.13 -1.15
Nowon-gu 91.92 93.56 85.76 84.09 -2.20
Eunpyeong-gu 105.07 98.46 89.87 98.20 -1.68
Seodaemun-gu 99.78 104.72 97.38 99.09 -0.17
Mapo-gu 82.73 82.64 79.85 83.65 0.28
Yangcheon-gu 76.60 67.72 73.58 70.08 -2.20
Gangseo-gu 87.55 91.45 81.75 81.10 SIR90
Guro-gu 92.15 90.59 85.28 82.14 -2.84
Geumcheon-gu 120.47 102.30 112.93 109.56 -2.35
Yeongdeungpo-gu 92.14 94.37 91.52 91.67 -0.13
Dongjak-gu 83.84 86.90 8251 84.54 0.21
Gwanak-gu 89.51 89.29 94.33 93.48 1.09
Seocho-gu 63.34 56.84 56.94 58.30 -2.05
Gangnam-gu 62.89 66.88 67.00 60.86 -0.82
Songpa-gu 65.83 64.12 63.47 61.80 -1.57
Gangdong-gu 87.71 85.54 81.56 71.57 -4.96

Values are presented as %.
CAGR, compound annual growth rate.
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Table 2. Preventable mortality rates in 25 districts of Seoul

Year
Borough CAGR (%)
2017 2018 2019 2020
Jongno-gu 108.91 104.71 93.31 88.84 -4.97
Jung-gu 101.86 103.78 98.89 88.96 -3.33
Yongsan-gu 101.42 102.94 82.19 84.67 -4.41
Seoungdong-gu 80.34 72.80 68.47 71.35 -2.92
Gwangjin-gu 70.74 67.21 60.74 59.96 -4.05
Dongdaemun-gu 79.21 94.49 86.47 85.38 1.89
Jungnang-gu 83.50 85.26 79.12 79.65 -1.18
Seongbuk-gu 84.60 82.13 82.55 75.17 -2.91
Gangbuk-gu 98.41 100.94 89.19 88.22 -2.70
Dobong-gu 83.45 79.78 73.02 76.71 -2.09
Nowon-gu 73.04 75.10 65.16 68.90 -1.45
Eunpyeong-gu 83.41 80.10 70.03 77.84 -1.71
Seodaemun-gu 81.93 83.22 77.05 78.03 -1.21
Mapo-gu 64.95 61.58 65.02 66.83 0.72
Yangcheon-gu 63.09 50.14 58.50 56.24 -2.83
Gangseo-gu 69.72 75.49 66.21 62.79 -2.58
Guro-gu 73.30 71.59 68.87 65.82 -2.66
Geumcheon-gu 99.80 77.90 93.29 90.64 -2.38
Yeongdeungpo-gu 76.36 75.09 72.96 72.23 -1.38
Dongjak-gu 64.58 69.60 64.45 67.47 1.10
Gwanak-gu 73.81 73.54 73.65 77.59 1.26
Seocho-gu 50.82 46.67 43.43 46.68 -2.10
Gangnam-gu 49.16 53.72 52.66 49.38 0.1
Songpa-gu 4837 49.93 47.70 49.09 0.37
Gangdong-gu 70.54 69.62 63.36 57.65 -4.92

Values are presented as %.
CAGR, compound annual growth rate.

71&0 82 MEA 2570 AR 2017ERE 20208714 & 4
|zte] 33 75, ofEf 7Hs, A& 7hs AFRES ARESFRIT o]

T, A9 el 9= vid & 9l 80eS AL
W9 GEE 342 E3] x|2jo] A7 Ane} ekl 7he] BAS

sotstat stk

AT T 71 SEA BAAT, A4 ARRITE
2018714 27181517} 2019901 FASHe 5 QB4 Qs
A3tE Holx] otk ol 24| ABRITY) B ARE ¥
ot Rl el YA AARTHR2). SEA AT ofF]
A MR 7P 2 29 F S FEbAoln(23,24], %
w3 Ao FEd E53) 2L AFH BAR 201990] A%

=

A7F AF AT Zlo 2 Bt o|Ag AERIT= 4%
ALE] RIS 2 QR g ako] gkl RIztet E4Jo] AlojA g 3l

< AWHHA 2 Aoz

% A EeH24].
ARG T A Te

715 A A3 20179FE 202019714

5 497 M2A19] "Blm b, oY 7hs, AR Vs AFSET B
FAEH R Fashe FAE HAH T ATl E A]
k9] 550 wetA Blu] 7hs AFgEC] fashe A0 YEd:
TH25,26].

AGRITe A9 AdA 3} 3 PAE ZRlstarat Hd GEE
A AR At BgRlTet AR B A EINE T,
I 7Fs, A& 7hs AFgE) Ztoll Fojuit &) A7 A
oh BT B2 A2 77, LF, dEAEA DT 28

_9..

29 7& olold & 21EH27 28]. *El_xﬂi, W5 olxmete] skt
< e AAAE B AA - AR E & d
A Xl@"';-ﬂ A45E ol 37849 FFE mAH9). v
AGRATO Hae Agolnet HFE ofojA] A zjﬂ 1

¢

https://kshpa.jams.or.kr/co/main/jmMain.kci 287



AT 2| HERITet 2| | AZZL 7 2| 2M: MEEEAIE S22
Table 3. Treatable mortality rates in 25 districts of Seoul
Year
Borough CAGR (%)
2017 2018 2019 2020
Jongno-gu 55.58 57.47 57.05 46.50 -4.36
Jung-gu 50.75 53.85 49.34 55.12 2.09
Yongsan-gu 57.21 5227 47.40 46.59 -5.00
Seoungdong-gu 34.77 38.71 35.88 39.70 337
Gwangjin-gu 32.18 36.99 34.19 32.40 0.17
Dongdaemun-gu 57.36 54.31 48.43 4531 -5.72
Jungnang-gu 39.56 46.60 42.98 46.61 4.19
Seongbuk-gu 4411 46.58 49.60 41.54 -1.49
Gangbuk-gu 59.18 57.12 49.66 53.05 -2.70
Dobong-gu 40.18 43.61 36.30 39.19 -0.62
Nowon-gu 38.46 40.66 39.50 35.80 -1.78
Eunpyeong-gu 45.62 42.61 39.79 40.36 -3.01
Seodaemun-gu 41.71 46.59 40.35 41.18 -0.32
Mapo-gu 35.87 38.32 29.85 35.27 -0.42
Yangcheon-gu 30.35 31.81 2933 28.23 -1.79
Gangseo-gu 37.59 36.34 34.78 33.49 -2.85
Guro-gu 38.18 35.99 33.55 31.80 -4.46
Geumcheon-gu 47.73 46.26 44.22 45.30 -1.29
Yeongdeungpo-gu 38.03 39.96 41.77 44.24 3.85
Dongjak-gu 34.94 33.89 34.14 33.45 -1.09
Gwanak-gu 45.04 35.75 40.65 35.36 -5.87
Seocho-gu 24.87 22.76 25.74 25.05 0.19
Gangnam-gu 26.52 25.28 26.26 22.60 -3.92
Songpa-gu 23.70 27.98 25.66 25.80 2.14
Gangdong-gu 35.27 36.72 30.01 28.98 -4.79
Values are presented as %.
CAGR, compound annual growth rate.
Table 4. Descriptive statistics of study variables
Variable F
2017 2018 2019 2020
Avoidable mortality 97.21+20.51 95.53+19.97 91.24+17.37 89.76+16.93 0.88
Preventable mortality 77.41£16.30 76.51+£16.53 71.85+£14.15 71.44£13.17 1.05
Amenable mortality 40.59+9.98 41.14+9.44 38.66+8.56 38.12+8.61 0.64
Living population 437,782.88+139,570.24 437,834.97+138,874.47 412,388.52+134,925.74 423,603.82+141,882.55 0.20
Social budget per capita 683.58+109.28 771.98+114.08 837.67+144.05 945.46+160.98 17.01*
GRDP per capita 55,324.48+84,904.94 58,061.44+88,524.76 59,622.68+88,895.83 61,590.16+93,983.67 0.02
No. of bed per 1,000 population 9.24+4.59 9.25+4.58 9.36+4.50 9.54+4.39 0.02
Population density 17,593.48+4,857.21 17,486.36+4,839.14 17,410.12+£4811.15 17,230.88+4751.01 0.03
City parks per capita 11.38+9.83 11.50+9.93 11.55+10.01 11.97+9.99 0.02
One-person household rate 31.49+5.96 32.52+6.02 33.78+6.05 35.29+6.24 1.82
Crude divorce rate 1.79+0.27 1.78+0.26 1.80+0.27 1.74+0.28 0.20
Elderly population rate 14.18+1.71 14.81+1.71 15.58+1.77 16.51+1.83 8.22*

Values are presented as meanzstandard deviation.
GRDP, gross regional domestic product.
*p<0.001.
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Table 5. The relation between living population and mortality-related health outcomes

Avoidable mortality

Preventable mortality Treatable mortality

Variable

B p-value B p-value B p-value
Living population -4.65 <0.001 -4.94 <0.001 -4.12 <0.001
Social budget per capita -1.41 0.157 -1.73 0.083 -1.76 0.079
GRDP per capita 0.04 0.965 0.41 0.684 0.58 0.561
No. of bed per 1,000 population 1.70 0.089 1.45 0.146 1.27 0.205
Population density -1.82 0.069 -1.95 0.051 -1.55 0.122
City parks per capita -0.35 0.727 -0.22 0.827 -0.47 0.636
One-person household rate 1.01 0.312 1.23 0.220 0.67 0.505
Crude divorce rate 1.75 0.081 217 0.030 1.68 0.092
Elderly population rate -0.88 0.379 -0.23 0.815 033 0.741
Wald %2 52.82 72.13 50.82
Prob>? p<0.001 p<0.001 p<0.001

GRDP, gross regional domestic product.
*p<0.001.

247el Ans 2% 4 k. 71E A7Ase] w2y, o
A Quzere] g of=o] e H S Holme] AE 5

oy AEIT

D)
18
)
o
iy,
)
=2
f
oX
»
rO
2,
ol
o ¢
=k
ol
£
(O3}
=]
=

e A% adoln, A9 AYBS WY, oA 479 gL
ozAY Baok ol
TRAZIO] 71 71 A0 AeA FHEe] TRASS W) &
o WAL e FRE Ao} U4 AFHT Y A
2 0|§3PI7} ofEl9, 2FA FHle] U FAL o] §I.
o3t 4ol Lol o] WY BEL WU YAE A
43 ), A\ Ge] 4T} F7RITE ] 1L
Q179] ofo] 21l A|9jo] Bfo] BL 2, & 2
Ao oA o] BT 7K o] 8- ARSI, ofo] wet
g Aoge] elmaTiol e 4 ek wrebd 4B
7ol W2 olRQluet 75 9 e Y RS 57}
A A AgE 7aol 3449 G 0)E 5 9 Aow
2,

A, BBAT e Aee] wElet HEe Ao A
o $9H2 e v 4 Slek. FEOIME BE W JREA

71€(information and communications technology, ICT)2]

&
dlo
I
i
i)
)
t
H
o
_E
—
A
)
d,
=2
o)

-
olX

AN

W2 919 of5o] FobA)7] AlRkstA, ATt B o] 5ol
Pk A9 o2 ARl wAsly] ARShATH27,
% % CT9} BeiE Jginals xjolo] RS o]
o SAel 9 s, Qlmelo] e HRo] A& oA
a9 olRARAAY] Aol Zlofskm32,33], olmz Aol
FAH FFL D W34 F E 9 ICTe) o] ve 4%
Q179] Z7He ARlIe BA0] AR SFFae st
JRFTHES F7HIA A Agae] FHHA G 113

B AEIA A9 AYRBEL sty 9Iet eroz
WPATE 371 THY 4 k. B U ARALE 2T
Fat WSt Belo] 9lom35), Belmete] Y 7] Mg
2 A zo] ofel o Az 7|38 FAA

I =
o
o K

X301, *=uete] &

%o ARE Aol 971 o
SHL, QA 9o] Fehe EA1717] S 2024958 A
Y17 B BAS AIH0z YAsHrka BEAC. o4
% AgRIeto] kAol BET 2B U5 ARATES
FYA717] SIe ARt RH BPRITE SRsof 3, ol B
3 gElele] B3-S 4|90 Felnt BEeS F4AIL & 9
2 otk

https://kshpa.jams.or.kr/co/main/jmMain.kci 289



o}, Aaeipo] w2 QubHom Q7o) ool 21, Q1vh
BG4S Yo 499 YL} TSI 4
3 H24o] HolA 1, ol 2
= oAl zct ALAAY oG] $4 S S A 4
A ol 2N A 42, BRA A2 AN TR
FH08 Bl UdS YT BAJ Y& AARITE A12AY
# 4989 &7 BEAL A2 paele welEeles

B Y A AERIFE i) ARxHEE
25y A4S SHsfofF gtk fEuEtollAl= 2004400 4
7§ A7} Alliance for Healthy Citieso]l Z3]¢¥0 =2 7FQIstH
A A7l gt 7ide] 2AA 02 wQlETH36). A7
A= AAE7] el AFEESol gt #AL AHof st
27 A A DY E Pt w5 T2 A FAE
T T2 HE FRIoF St By A=A 9] 57
oAt H3Ql A W ﬁ%ﬁm/‘é T SHOIA AEAl9 A
BREZ E2 A 14"5]"’]":}[37] 39 7ks AFYES
Y [ U= Ao, BERIFE= T
2 4 ”e]%‘j?l o] Qlokar Azt
9 7= 1Esto] Ao
723 7)Ao 7

SURE

4

n
Y o
>
ox
nich
r&

?'1;?0]71 ‘THTOH ATEHE -2
34514 gFotof gt

]l BAIAF 1I7HKT)Q] Hlo]ERE AF
8ot tk= A7} Sl ?_quc’ﬂ/ﬂ% SK Telecom, KT, LG Up-
lus & 3719] EAIAP 24511 Ql o, ZF EAAPE 2 AEkel L
dlolelS A1B3k Ut ufebd £33 ATFOINE BT 24
of ol FAIAF 3719 HloTHE Al alfste] A2 24
gsfor & B a7t Ak

AR, dlolge] B0z 23 AprolA Mg AAshks 2ol
ool AU A AR2lA 2]l Hde wait fd
FHe Zotal glon, Hlojg 9] FFo s sig FI2> I
A A=A olofl, W&} THAH JIS WHFD 5= U=
A5 ot 714 Rl BAS gsior & Ao,

IiZI‘HyE‘CH:ILC*OEL

290 Health Policy and Management 2024,34(3):282-292

gol= tﬂ £ - ASA eSS E-8o5kA] B3t dAE
5 Aol Y - AR HHSE ZITH
T %‘ LE&dto] o] IAE H| Wk —Eri 1 8% Zo]
2 A= 201795 20209744 &
A5 o= ERITe} |99 1734 JJr ZHe] BAE £
staA} shict. wid GEE 2423, x| %9] A73Axe}
£ 4R HLES BA T AERITet Ao ARt B A
A 7hs, A& 7Fs AFERE BAZCE &
Al }%zit} 9)u] 7R APGE(B=-4.65), Al 7Fs A
WEB=-4.94), A= 7t AFTEB=-4.12) ILF BTt H
) £ Hoon, olg B AT TVt
A9 9] A7 AT ol FHAU FFE Rt A Rl

;Jx
[‘_m
[N
ﬁ*
(0]
>,
[\ )
X
My o =
r%—ﬁ-‘u

e

e

Q170 oS WAT 5 U AT HolHE AgHY

T A, o2 JIFHSAYCE U3 =AAG Wl A

= a7 Xﬂ?lu_‘% Al 1 = °H7Jo}7l HOHH 5 °F4

ueh QA Al - 2 - 7 HdeR Bop ASH] ATE AT
ga/do] At
Oloti&S

FAAR o] BANAISIA| o] Bl lo| At o] A
o A9 414, W7 2 TAels TefsA) gloreh 1 9]
ofli= o] Q1o FEFE T4 4 9l Tt olsj AR e
WA, Q2 A4S TP AR|] AU e vt glow], AT
geloh weis A olahgFo] gL Helght,

14

O

ot

ORCID

Je-Gu Kang: https://orcid.org/0009-0007-6053-1064

Bun Woo Nam: https://orcid.org/0000-0002-3517-6247
Young-Joo Won: https://orcid.org//0000-0001-9861-6740
Han-Sol Jang: https://orcid.org/0009-0004-9125-3755
Kwang-Soo Lee: https://orcid.org//0000-0003-4492-6019

REFERENCES

1. Whitehead M. The concepts and principles of equity and health.
Int J Health Serv 1992;22(3):429-445. DOI: https://doi.org/10.


https://doi.org/10.2190/986L-LHQ6-2VTE-YRRN

Jegu Kang et al. Relationship between Living Population and Regional Health Outcome: Focused on Seoul Metropolitan City

o0

10.

11.

12.

14.

15.

16.

2190/986L-LHQ6-2VTE-YRRN

. Khang YH, Lee SI. Health inequalities policy in Korea: current sta-

tus and future challenges. J Korean Med Sci 2012;27(Suppl):S33-
S40. DOL: https://doi.org/10.3346/jkms.2012.27.S.S33

. Hosseinpoor AR, Bergen N, Schlotheuber A. Promoting health eq-

uity: WHO health inequality monitoring at global and national lev-
els. Glob Health Action 2015;8:29034. DOI: https://doi.org/10.3402/
gha.v8.29034

. Jun HJ, Kang SY. Spatial distribution of local health inequities : an

analysis of local mortality. J Korea Plan Assoc 2021;56(5):228-238.
DOL: https://doi.org/10.17208/jkpa.2021.10.56.5.228

. Kim CB, Chung MK, Kong ID. Regional inequalities in healthcare

indices in Korea: geo-economic review and action plan. Health
Policy Manag 2018;28(3):240-250. DOI: https://doi.org/10.4332/
KJHPA.2018.28.3.240

. Yoon TH, Kim JH. Health inequalities between rural and urban ar-

eas in South Korea. J Korean Acad Rural Health Nurs 2006;1(1):11-
20. DOL: https://doi.org/10.22715/JKARHN.2006.1.1.011

. Nikoloski Z, Shkolnikov VM, Mossialos E. Preventable mortality

in the Russian Federation: a retrospective, regional level study. Lan-
cet Reg Health Eur 2023;29:100631. DOI: https://doi.org/10.1016/
j-lanepe.2023.100631

. Eun SJ. Trends and disparities in avoidable, treatable, and prevent-

able mortalities in South Korea, 2001-2020: comparison of capital
and non-capital areas. Epidemiol Health 2022;44:¢2022067. DOL:
https://doi.org/10.4178/epih.e2022067

. Harper S, King NB, Meersman SC, Reichman ME, Breen N, Lynch J.

Implicit value judgments in the measurement of health inequalities.
Milbank Q 2010;88(1):4-29. DOI: https://doi.org/10.1111/j.1468-
0009.2010.00587.x

Connolly S, O’Reilly D, Rosato M. Increasing inequalities in health:
is it an artefact caused by the selective movement of people? Soc
Sci Med 2007;64(10):2008-2015. DOI: https://doi.org/10.1016/
j-socscimed.2007.02.021

Kim EJ. Development and application of healthy city indicators
and index: case of Seoul Metropolitan Area. Korea Spat Plan Rev
2012;72:161-180. DOIL: https://doi.org/10.15793/kspr.2012.72..009
Yoo CH, Ji NJ, Ham JH. 2022 Seoul health disparities monitoring.
Seoul: Seoul Health Foundation; 2023.

. Organization for Economic Cooperation and Development. Avoid-

able mortality: OECD/Eurostat lists of preventable and treatable
causes of death (November 2019 version). Paris: OECD Publishing;
2019.

Lee HJ, Lee KS. Regional factors affecting the avoidable mortality:
2010-2019. Korea J Hosp Manag [Internet] 2022 [cited 2024 Aug
10];27(1):43-57. Available from: https://koreascience.kr/article/
JAK0202210952794595.pdf

Chai KC, Zhang YB, Chang KC. Regional disparity of medical
resources and its effect on mortality rates in China. Front Public
Health 2020;8:8. DOI: https://doi.org/10.3389/fpubh.2020.00008
Cho SM, Shin HD. Effects of cultural facilities and city parks on
the regional suicide rates in Korea. J Korea Acad Ind Coop Soc
2014;15(8):4874-4880. DOLI: https://doi.org/10.5762/KAIS.2014.15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

8.4874

Joo YH, Lee HY. Exploratory study of the relationship between
regional environmental characteristics and regional mortality
rates. J Korean Reg Sci Assoc [Internet] 2013 [cited 2024 Aug
10];29(4):99-121. Available from: https://kiss.kstudy.com/Detail/
Ar?key=3198104

Ng N, Santosa A, Weinehall L, Malmberg G. Living alone and
mortality among older people in Vasterbotten County in Swe-
den: a survey and register-based longitudinal study. BMC Geriatr
2020;20(1):7. DOL: https://doi.org/10.1186/s12877-019-1330-9

Kim S, Kim JM, Park CY, Lee CW, Lee SG, Shin E. Analysis of
related factors and regional variation of mortality in Seoul. Health
Policy Manag 2018;28(1):15-22. DOI: https://doi.org/10.4332/
KJHPA.2018.28.1.15

Kwon GY, Lim DS, Park EJ, Jung JS, Kang KW, Kim YA, et al. As-
sessment of applicability of standardized rates for health state com-
parison among areas: 2008 Community Health Survey. J Prev Med
Public Health 2010;43(2):174-184. DOI: https://doi.org/10.3961/
jpmph.2010.43.2.174

Park E. A comparison of community health status by region and an
investigation of related factors using community health indicators.
J Korean Acad Community Health Nurs 2012;23(1):31-39. DOI:
https://doi.org/10.12799/jkachn.2012.23.1.31

Lee WD, Yeo HS. Introducing and institutionalizing population im-
pact assessment in Seoul [Internet]. Wonju: Korea Research Institute
for Local Administration; 2022 [cited 2024 Aug 10]. Available from:
https://www.krila.re.kr/download/report/kor/1743

Min BG, Byun MR. Residential mobility of the population of Seoul:
spatial analysis and the classification of residential mobility. Seoul
Stud [Internet] 2017 [cited 2024 Aug 10];18(4):85-102. Available
from: https:/kiss.kstudy.com/DetailOa/Ar?key=51878400

Lee HY, Hwang EJ, Roh SC, Park JH, Hong KS. Development of
the extended migration model and its empirical analysis [Internet].
Sejong: Korea Research Institute for Human Settlements; 2008
[cited 2024 Aug 10]. Available from: https:/core.ac.uk/download/
pdf/51172565.pdf

Moreno A, Pulido J, Cea-Soriano L, Guerras JM, Ronda E, Lostao L,
et al. Rural-urban disparities in the reduction of avoidable mortality
and mortality from all other causes of death in Spain, 2003-2019. J
Public Health 2023 Oct 9 [Epub]. https://doi.org/10.1007/s10389-
023-02108-8

Mackenbach JP, Hu Y, Artnik B, Bopp M, Costa G, Kalediene R, et
al. Trends in inequalities in mortality amenable to health care in 17
European countries. Health Aff (Millwood) 2017;36(6):1110-1118.
DOIL: https://doi.org/10.1377/hlthaff.2016.1674

Kim P, Jeon DU, Kim HS, Yang I. Analyzing infrastructure needs
based on the concept of based on the concept of living population
[Internet]. Wonju: Korea Research Institute for Local Administra-
tion; 2023 [cited 2024 Aug 10]. Available from: https://www.krila.
re.kr/download/report/kor/1815

Koo HS, Moon JH, Kim DJ, Lim SY, Yoon TG, Youn SJ, et al. Re-
search on how to introduce and utilize living infrastructure standards
[Internet]. Sejong: Ministry of Land, Infrastructure and Transport;

https://kshpa.jams.or.kr/co/main/jmMain.kci 291


https://doi.org/10.2190/986L-LHQ6-2VTE-YRRN
https://doi.org/10.3346/jkms.2012.27.S.S33
https://doi.org/10.3402/gha.v8.29034
https://doi.org/10.3402/gha.v8.29034
https://doi.org/10.17208/jkpa.2021.10.56.5.228
https://doi.org/10.4332/KJHPA.2018.28.3.240
https://doi.org/10.4332/KJHPA.2018.28.3.240
https://doi.org/10.22715/JKARHN.2006.1.1.011
https://doi.org/10.1016/j.lanepe.2023.100631
https://doi.org/10.1016/j.lanepe.2023.100631
https://doi.org/10.4178/epih.e2022067
https://doi.org/10.1111/j.1468-0009.2010.00587.x
https://doi.org/10.1111/j.1468-0009.2010.00587.x
https://doi.org/10.1016/j.socscimed.2007.02.021
https://doi.org/10.1016/j.socscimed.2007.02.021
https://doi.org/10.15793/kspr.2012.72..009
https://koreascience.kr/article/JAKO202210952794595.pdf
https://koreascience.kr/article/JAKO202210952794595.pdf
https://doi.org/10.3389/fpubh.2020.00008
https://doi.org/10.5762/KAIS.2014.15.8.4874
https://doi.org/10.5762/KAIS.2014.15.8.4874
https://kiss.kstudy.com/Detail/Ar?key=3198104
https://kiss.kstudy.com/Detail/Ar?key=3198104
https://doi.org/10.1186/s12877-019-1330-9
https://doi.org/10.4332/KJHPA.2018.28.1.15
https://doi.org/10.4332/KJHPA.2018.28.1.15
https://doi.org/10.3961/jpmph.2010.43.2.174
https://doi.org/10.3961/jpmph.2010.43.2.174
https://doi.org/10.12799/jkachn.2012.23.1.31
https://kiss.kstudy.com/DetailOa/Ar?key=51878400
https://core.ac.uk/download/pdf/51172565.pdf
https://core.ac.uk/download/pdf/51172565.pdf
https://doi.org/10.1377/hlthaff.2016.1674
https://www.krila.re.kr/download/report/kor/1815
https://www.krila.re.kr/download/report/kor/1815

YA 2 Y2RIAoL 20| AZHt 7 2AH 24

29.

30.

31

32.

33.

2018 [cited 2024 Aug 10]. Available from: https://www.codil.or.kr/
filebank/original/RK/OTKCRK190264/OTKCRK190264.pdf
Smith M, Hosking J, Woodward A, Witten K, MacMillan A, Field
A, et al. Systematic literature review of built environment effects on
physical activity and active transport: an update and new findings
on health equity. Int J Behav Nutr Phys Act 2017;14(1):158. DOI:
https://doi.org/10.1186/s12966-017-0613-9

Seol JJ, Cho HK, Lee HJ, Lee KS. Relationship between extinc-
tion risk regions and amenable mortality. Health Policy Manag
2021;31(2):188-196. DOLI: https://doi.org/10.4332/KJHPA.2021.
31.2.188

Lee S, Cho E, Yoon SJ. Population-related factors affecting the
regional distribution of medical institutions in Korea. Korea J Hosp
Manag [Internet] 2013 [cited 2024 Aug 10];18(2):15-32. Available
from: https://koreascience.kr/article/JAK0201321353692126.pdf
Acheampong AO, Opoku EE, Dzator J, Kufuor NK. Enhancing
human development in developing regions: do ICT and transport
infrastructure matter? Tech Forecast Soc Change 2022;180:121725.
DOI: https://doi.org/10.1016/j.techfore.2022.121725

Agenor PR. A theory of infrastructure-led development. J Econ
Dyn Control 2010;34(5):932-950. DOI: https://doi.org/10.1016/

292 Health Policy and Management 2024,34(3):282-292

34.

3s.

36.

37.

j-jedc.2010.01.009

Chen L, Chen T, Lan T, Chen C, Pan J. The Contributions of
population distribution, healthcare resourcing, and transporta-
tion infrastructure to spatial accessibility of health care. Inquiry
2023;60:469580221146041. DOI: https://doi.org/10.1177/00469580
221146041

Yoo HB, Tak KJ, Mun JS. A study on the factors and overcom-
ing methods of extinction of provinces in Korea: the explora-
tion with machine learning methods. Korean J Local Gov Stud
2021;24(4):443-476. DOL: https://doi.org/10.20484/klog.24.4.18
Kang EJ. Healthy cities: current status and policy implications.
Health Welf Policy Forum [Internet] 2010 [cited 2024 Aug
10];(163):27-38. Available from: https://www.kihasa.re kr/api/ex-
ternal/viewer/doc.html?fn=5735:19 168 4.pdf&rs=/api/external/
viewer/upload/kihasaold/forum

Moon ES. Global health city policy trends and the future of
Seoul as a healthy city. World Cities [Internet] 2015 [cited 2024
Aug 10];11:18-27. Available from: https://seoulsolution.kr/sites/
default/files/%EC%84%B8%EA%B3%84%EC%99%80%E
B%8F%84%EC%8B%9C%2011%ED%98%B8%20%ED%
8A%B9%EC%A7%911%20.pdf


https://doi.org/10.1186/s12966-017-0613-9
https://doi.org/10.4332/KJHPA.2021.31.2.188
https://doi.org/10.4332/KJHPA.2021.31.2.188
https://koreascience.kr/article/JAKO201321353692126.pdf
https://doi.org/10.1016/j.techfore.2022.121725
https://doi.org/10.1016/j.jedc.2010.01.009
https://doi.org/10.1016/j.jedc.2010.01.009
https://doi.org/10.1177/00469580221146041
https://doi.org/10.1177/00469580221146041
https://doi.org/10.20484/klog.24.4.18
https://www.kihasa.re.kr/api/external/viewer/doc.html?fn=5735:19_168_4.pdf&rs=/api/external/viewer/upload/kihasaold/forum
https://www.kihasa.re.kr/api/external/viewer/doc.html?fn=5735:19_168_4.pdf&rs=/api/external/viewer/upload/kihasaold/forum
https://www.kihasa.re.kr/api/external/viewer/doc.html?fn=5735:19_168_4.pdf&rs=/api/external/viewer/upload/kihasaold/forum
https://seoulsolution.kr/sites/default/files/%EC%84%B8%EA%B3%84%EC%99%80%EB%8F%84%EC%8B%9C 11%ED%98%B8 %ED%8A%B9%EC%A7%911 .pdf
https://seoulsolution.kr/sites/default/files/%EC%84%B8%EA%B3%84%EC%99%80%EB%8F%84%EC%8B%9C 11%ED%98%B8 %ED%8A%B9%EC%A7%911 .pdf
https://seoulsolution.kr/sites/default/files/%EC%84%B8%EA%B3%84%EC%99%80%EB%8F%84%EC%8B%9C 11%ED%98%B8 %ED%8A%B9%EC%A7%911 .pdf
https://seoulsolution.kr/sites/default/files/%EC%84%B8%EA%B3%84%EC%99%80%EB%8F%84%EC%8B%9C 11%ED%98%B8 %ED%8A%B9%EC%A7%911 .pdf

