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Abstract The purpose of this study was to examine the factors associated with hospital utilization in
Seoul and Gyeonggi-do, Korea, for inpatients residing in non-metropolitan areas. A total of 26,180
inpatients kept their address in Gyeongsangnam-do, which was extracted from Hospital Discharge Injury
Data (2015-2017) provided by the Korea Disease Control and Prevention Agency, were used as study
subjects. The data were analyzed using descriptive statistics, a chi-square test, and logistic regression in
Statistical Package For The Social Sciences (SPSS) program. The results showed that gender, age,
residential region, insurance type, admission route, number of beds, principal diagnosis, surgery, and
severity were the main variables that influenced the hospital utilization in Seoul and Gyeonggi-do for
non-metropolitan inpatients. The results indicate that efforts at the level of non-metropolitan areas are
required to strengthen the medical treatment capacity, improve the quality of medical services, increase

accessibility, and activate the cooperative treatment system.
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19-44A417} 16.9% =°I . X=H] A=+
ol 91.8%= 7P wetor, & go] 5.7%, A&

65.9%, 34 34.1%2 et wetor] WyFEL

500-999%4}F 76.6%, 100094} oJAF 23.4%= LFERG
THTable 1).

Table 1. General characteristics of study population

Variables N %
Male 13,589 51.9
Sex
Female 12,591 48.1
<18 4,722 18.0
Age 19-44 4,429 16.9
45-64 8,584 32.8
>65 8,445 323
National health insurance 24,044 91.8
Medical Aid 1,497 5.7
Occupational
Insurance Accident
type Compensation 321 1.3
Insurance-Auto (self)
Insurance
Others 318 1.2
Admission | Emergency 8,831 34.1
route Outpatient 17,042 65.9
500-999 bed 20,054 76.6
Bed size
>1,000 bed 6,126 23.4
Total 26,180 100.0
3.2 HFXY

AR AR S ExE AYUA] vhiE 16.0%, A5
Al 15.1%, ZABHA] 10.6%, Z¥A ZL10.0%, AAAl

0.9% =22 UePHTtHTable 2).

Table 2. Residential region of study population
Residential region N %
Jinju 3,941 15.1
Tongyeong 1,179 4.5
Sacheon 1,271 4.9
Gimhae 2,777 10.6
Miryang 858 33
Geoje 1,794 6.9
Yangsan 1,638 6.3

Changwon 2,622 10.0
Changwon | Masan 4,183 16.0
Jinhae 1,293 4.9
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Uiryeong 350 1.3
Haman 738 2.8
Changnyeong 437 1.7
Goseong 608 2.3
Namhae 573 2.2
Hadong 587 2.2
Sancheong 470 1.8
Hamyang 354 1.4
Geochang 242 0.9
Hapcheon 265 1.0

Total 26,180 100.0

3.3 It

R SRS AAYE 18.0%, 17 A 2 2
AEIA HEo] IS = 8% 14.7%, <A &
2 9.6%, TEAES] A 9.2%, 434S H2 8.7%

Injury, poisoning and certain other 1.605 61

consequences of external causes(S00-T98) ’ :

Factors influencing health status and contact

with health services(Z00-799) 3,835 147
Total 26,180 100.0

3.4 =08 ¥ B

ARt iR B 70.5%, 7 29.5%2 UERE
o S S5k A9 dEA WY 5 shuel CCl
of X A= 04l sigsks F97t 68.2%=
7P 2kl 33 olAdol 12.4%, 24 olite] 11.2%, 13
o] 8.1% 92 UeRItHTable 4).

=

g

Table 4. History of surgery and Charlson Comorbidity
Index(CCI) Score

Variables N %
=02 UEdth(Table 3). No 18,461 70.5
Hist f .
FSHOny of sursery Yes 7.719 29.5
Table 3. Principal Diagnosis of study population 0 17.867 68.2
— - - - Charlson Comorbidity 1 2,132 8.1
Principal diagnosis N % Index(CCI) Score 2 2.925 112
Certain infectious and parasitic diseases
(A00-B99) 889 34 3+ 3,256 12.4
Neoplasms(C00-D48) 4,715 18.0 Total 26,180 100.0
Diseases of the blood and blood-forming
organs and certain disorders involving the 167 0.6
immune mechanism(D50-D89) 3.5 %EILI'I_"' %g(}” [[l'% A‘I%7c§7| 9_|E0|-g
Endocrine, nutritional and metabolic 352 13 _
diseases(E00-E90) ’ H]"F‘Eﬂ 7‘]%3 ?J%l%]'x]'oﬂ k]%'%‘ﬂ Q]EO]% *é]g
Mental and behavioural disorders(FO0-F99) 138 0.5 BRI A= 10.9%, GAR= 9.6%=2 YERGTH Ag9
Diseases of the nervous system(G00-G99) 664 2.5 w2 AL-77] 9Z:o] 8L 45-64M|7F 13.2%, 19-44A]
Di f th and adnexa(H00-H59) 871 33 =
Dlseases 0f he eye and a nexa:1 11.4% o]glon] AzH| AEupe A7 EE 10.6%, AF
iseases of the ear and mastoid process
(H60-H95) 512 L2 QAR 6.9%, AuH71EF 6.0%, 7T 5.5% 0=
Diseases of the circulatory system(I100-199) 2,504 9.6 L]-E]-ﬁ:li} ?J%ﬁoi% Q—]EH7]' 13.5%, %‘T;]L/}——_]o] 4.0%=
Diseases of the respiratory system(J00-J99) 2,399 9.2 gaﬂﬂ. \1:%1—0}‘1—_9_11]’ k]%‘%ﬂ o]_g_g]i 7]_‘1"‘:_}-1:3}(]-%_-;__“-__—_
Diseases of the digestive system(K00-K93) 2,285 8.7 1,0008A4} o]Aro] 28.5%. 500-9998Ato] 4.7%F L+eh
Diseases of the skin and subcutaneous
1hH
tissue(L0O0-199) 220 08 StHTable 5).
Diseases of the musculoskeletal system and 1 246 48
connective tissue(MOO-M99) ' i Table 5. Differences in Use of medical institutions
Diseases of the genitourinary 1473 iy according to General characteristics
system(N0OO-N99) ' i
Use of
Pregnancy, childbirth and the puerperium 22 medical
(000-099) 577 . institutions |Use of medical
in institutions in Total
Certain conditions originating in the 555 21 Variables Gyeongsangna|  Seoul
perinatal period(P00-P96) . _‘g"dro ‘Gyeonggi-do
Congenital malformations, deformations and 425 16 “Ulsan
chromosomal abnormalities(Q00-Q99) ’ N % N % N %
Symptoms, signs and abnormal clinical and 912 3.5 . Male 12,279/ 90.4 | 13100 9.6 | 13,589 100 001
laboratory findings, NEC(RO0-R99) ’ e Female 11,220 89.1 | 1.371] 10.9 | 12,591 100 |
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<18 4,383 92.8 339 7.2 4,722 100
Age” 19-44 3,926| 88.6 503 11.4 4,429 100
s¢ .000
45-64 7.450| 86.8 1,134 13.2 8,584 100
>065 7.740| 91.7 705 8.3 8,445 100
National
health 21,486 89.4 | 2,558 10.6 | 24,044| 100
insurance
pedical 1415 94.5 82 55 | 1497 100
Aid
Insurance | ccupational .000
type |Accident
Compensation | p99 031 | 2 69 | 321 100
Insurance-
Auto (self)
Insurance
Others 299 94.0 19| 6.0 318 100
Admission  |Emergency 8.475| 96.0 356 4.0 8.831) 100 000
route Outpatient 14,740/ 86.5 | 2,302| 13.5 | 17,042| 100
pOC-999 19120953 | 934 47 | 20,054 100
Bed ed 000
size” :
=1.000 4379 715 | 1747 285 | 6.126 100

3.6 CheAtel AFX|S0 M2 Ma-37] =018

vl PR AFA ol wE A&7 QA=
ol A=e AYGE=R Aot Sirh. FHAl Aol
13.8%= 7P &7 YepdeH, AAIA 13.3%, Al
12.6%, W&ot 11.0%, 33t oA 877t 42
10.3% <02 /e 75 Jedgate] Ae-47] 9=
ol gl Aol7} = A= UehgtiTable 06).

Table 6. Differences in Use of medical institutions
according to Residential region

Use'of Use of
medical .
R medical
institutions |, =
. institutions
mn in Total
Residential region| Gyeongsan p
Seoul
gnam-do ‘Gyeonggi
-‘Busan y—do 88
-Ulsan
N % N % N %
Jinju 3,613|91.7| 328 | 8.3 | 3,941 100
Tongyeong 1,031(87.4| 148 | 12.6 | 1,179| 100
Sacheon 1,157|/91.0| 114 | 9.0 | 1,271| 100
Gimhae 2,545(91.6| 232 | 8.4 | 2,777| 100
Miryang 777190.6| 81 | 9.4 858| 100
Geoje 1,555 86.7 | 239 | 13.3 | 1,794 100 0,000
Yangsan 1,493|91.1| 145 | 8.9 | 1,638 100
Changwoy 2,261[86.2 | 361 | 13.8 | 2,622| 100
Chang |\jasan |3.862[923 321 | 7.7 | 4183 100
Jinhae |1,160(|89.7| 133 | 10.3 | 1,293| 100
Uiryeong 322(192.0| 28 | 8.0 350( 100

Haman 676|91.6| 62 | 8.4 738| 100
Changnyeong 392(89.7| 45 | 10.3 437| 100
Goseong 550/90.5| 58 | 9.5 608| 100
Namhae 510(89.0| 63 | 11.0 573| 100
Hadong 528189.9| 59 | 10.1 587| 100
Sancheong 437193.0] 33 | 7.0 470 100
Hamyang 320(78.5| 34 | 9.8 354 100
Geochang 220(55.0| 22 | 9.0 242 100
Hapcheon 240(82.6| 25 | 9.5 265| 100
3.7 ZEICi0| M2 AS-Z7| °20i8

HEEd AF JAAS F3Ide| e A&7
olgolg Frx AM7E, HE E FMAol4do] 20.5%
2 7P A JErga AB8E 18.7%, A3AIES] H3t
15.5%, 22245 9 2gx2 9] A3 14.3%, 434
B 9 HAAHA FEo] FFE = 8% 14.2%, W&
v, gF o djAr A3k 9.7%, o 2 27| Mgk}
HY HAYSS Adst B4 Aol 9.0% o= FXd
o WZ A&L-77] 9g5ol&9] o7t YE AL e
YtHTable 7).

Table 7. Differences in Use of medical institutions
according to Principal diagnosis

Use'of Use of
medical .
institutions | , m'edu?al
. ; institutions
PArmmpeAﬂ in in Total
diagnosis Gyeongsan Seoul p
gnam-do G .
‘Busan yegnggl
-Ulsan ©
N % | N % N %
Certain infectious and
parasitic 858 |96.5 31 | 3.5 | 839 | 100
diseases(A00-B99)
Neoplasms(C00-D48)  |3,835 | 81.3| 880 | 18.7 |4,715| 100
Diseases of the blood
and blood-forming
organs and certain 152 |91.0 15 | 9.0 | 167 | 100
disorders involving the
immune
mechanism(D50-D89)
Endocrine, nutritional
and metabolic 318 [90.3] 34 | 9.7 | 352 | 100
diseases(E00-E90) 0.000
Mental and
behavioural 130 |94.2 8 | 5.8 | 138 | 100
disorders(FO0-F99)
Diseases of the
nervous 561 |84.5 103 | 15.5 | 664 | 100
system(G00-G99)
Diseases of the eye
and adnexa(H00-H59) 809 |92.9 62 | 7.1 | 871 | 100
Diseases of the ear and
mastoid process 289 192.6 23 | 7.4 | 312 | 100
(H60-H95)
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Diseases of the
circulatory
system(I00-199)
Diseases of the
respiratory
system(J00-J99)
Diseases of the
digestive
system(K00-K93)
Diseases of the skin
and subcutaneous
tissue(LO0-L99)
Diseases of the
musculoskeletal system
and connective
tissue(M00-M99)
Diseases of the
genitourinary
system(NOO-N99)
Pregnancy, childbirth
and the puerperium
(000-099)

Certain conditions
originating in the
perinatal
period(PO0-P96)
Congenital
malformations,
deformations

and chromosomal
abnormalities(Q00-Q99
)

Symptoms, signs and
abnormal clinical and
laboratory findings,
NEC(R00-R99)

Injury, poisoning and
certain other
consequences of
external
causes(S00-T98)
Factors influencing
health status and
contact with health
services(Z00-799)

2,315(92.5 189 | 7.5 |2,504

2,299(95.8 100 | 4.2 |2,399

2,139193.¢4 146 | 6.4 |2,285

204 |92.7 7.3 | 220 | 100

1,068 | 85.7 14.3 | 1,246

1,360 | 92.3 7.7 11,473

564 |97.7 23 | 577

541 [97.5 2.5 | 555 | 100

338 |79.5 87 425

876 |96.1} 36 | 3.9 | 912 | 100

1,521 |94.8 84 1,605

3,289 85.8 14.2 |3,835

38 == &g & S0 2

HlEA AF QAR u

NS-47| 9=0I8
& A E 4&-F
571 8. 7%E 23} AJo)
e 2= Ex%g] A
H E’J % 3l CCIojl II}‘_ By A7 33 oo
21.3%, 13 o}’do] 10.9%, 2%401 10.2%, 08 8.2% %=

-Ulsan -do

N % N % N %
History No 16,859 | 91.3]|1,602| 8.7 18,461[100
of 0.000
Surgery Yes 6,640 86.0( 1,079 14.0 7,719(100
Charlson |0 | 16,407 | 91.8/ 1,460 8.2 | 17,867|100
Comor
bidity 1 1,900 89.1| 232|10.9 2,132]100

0.000

Index 2 2,628 89.8| 297|10.2 2,9251100
(€
Score 3+ 2,564 78.7| 692|21.3 3,256/100

3.9 Xl ME-d7| 2=0|80
201
WAL A&-77] olmolgol| thigt BAAE I AR
Mg ATEH gl wet o7t AR A&7
ojmolgo] E2 AOF YEaL, ARAE 19-44A4]
7F 7H T3 45-64A1, 0-18A] =02 YEsith AR
A9 ZUA| Feo] ZFAlo] Hlsh 2.783H12 7H =
Al Webtal, AAA] 25708, SFGAl 2.5068 % A&
737 9Jmolgo] =& Zo& Ut} E3F M|
‘:‘H”ﬂ& ?»._1‘:& 7|etol] Bl A7FE o] 1.6653H =AY
Eion JYFEE SE4d ot iz Wt 4ot
2.397HHE B2 2o eyt ol =73 ¥t
= 500-9994l B3] 1,000%4 ol4ke] 10.8264k
2 A vEhgen e 715}01] HJsf 4174 A8-9]
Hgto] 2.999¥NE 7HE wqtow IEAAE X X
Zo] Ast 2.2064, ABE 1861HH N 9 x871#%
o] gkt AYHAYSE e 4 ol 1.6514 <=
olgit}. ol RETE §71 1L430ME %o F
S 0%l Bl 33 ool 3.1284H, 23 2.2104,
138 193808 FFE7F ASSE A-771A9 9
Folgo] 2 Zo& YEhgtHTable 9).

s Oxl=

Table 9. Multiple logistic regression analysis of medical
institutions of non-residential area

S8 FFLt 225 A7) Ymoldo] B2 A S odd 05%Cl -
ratio L High | value
o2 YepgtHTable 8). — —— £
Sex Female 1.123 1.023 1.232] 0.014
>065 1
Table 8. Differences in Use of medical institutions N <18 1.461]  1.229]  1.737] 0.000
e
according to History of Surgery and CCI 8 19-44 1.660]  1.436|  1.919] 0.000
45-64 1.619 1.442 1.817| 0.000
Use of medical| Use of Jinju 1
institutions medical Tongyeong 2.506 2.315 2.748| 0.000
Variables in institutions Total o Residential ~ |Sacheon 1.484 1.265 1.766| 0.244
Gyeongsangna in region Gimhae 1.059 1.011 1.117| 0.361
m-do Seoul
‘Busan -Gyeonggi Miryang 1.335 1.252 1.447| 0.133
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Geoje 2.570 2.464 2.701| 0.000
Yangsan 1.163 1.130 1.206| 0.057
Changwon 2.783 2.650 2.944| 0.000
S{};i“g Masan 0811]  0.709]  0.934] 0.047
Jinhae 1.545 1.426 1.696| 0.000
Uiryeong 0.720 0.457 1.136] 0.158
Haman 1.031 0.831 1.307| 0.155
Changnyeong 1.636 1.288 2.119| 0.000
Goseong 1.155 0.911 1.497| 0.153
Namhae 1.872 1.626 2.214] 0.000
Hadong 1.307 1.052 1.680| 0.000
Sancheong 0.889 0.587 1.345| 0.007
Hamyang 1.267 0.358 2.524| 0.078
Geochang 1.120 0.991 4.072| 0.093
Hapcheon 1.544 0.944 2.434| 0.066
National 1
health insurance
Medical Aid 1.665 1.017 2.726| 0.043
Insurance Occupational
type Accident '
Compensation 0.816 0.471 1.413] 0.469
Insurance-Auto
(self) Insurance
Others 1.415 0.714 2.803| 0.320
Admission  |Emergency 1
route Outpatient 2.397 2.098 2.740( 0.000
Bed 500-999 bed 1
size >1,000 bed 10.826 9.755| 12.015| 0.000
Others* 1
(I\é%‘zil;zrg; 1.861|  1.646|  2.104| 0.000
Diseases of the
blood and
blood-forming
organs and cer@ain| (o1 | 954l 2.952| 0.041
disorders involving
the immune
mechanism(D50-D
89)
Diseases of the
nervous 2.999 2.338 3.848| 0.000
system(G00-G99)
Principal Diseases of the
diagnosis musculoskeletal
system and 2.206 1.816 2.680| 0.000
connective
tissue(M00-M99)
Congenital
malformations,
deformations and |y 5¢8| 1 159|  2.122] 0.004
chromosomal
abnormalities(Q00
-Q99)
Factors influencing
health status and
contact with 0.987 0.830 1.173] 0.879
health
services(Z00-799)
History of  [No 1
surgery Yes 1.430 1.285 1.591| 0.000
Charlson 0 1
Comorbidity |1 1.938]  1.628|  2.307| 0.000
Index 2 2210]  1.854]  2.634] 0.000
(s(ég?e 3+ 3.128 2.695 3.631| 0.000

*All other diagnoses except Neoplasms, Diseases of the blood and
blood-forming organs and certain disorders involving the immune
mechanism, Diseases of the nervous system, Diseases of the
musculoskeletal system and connective tissue, Congenital
malformations, deformations and chromosomal abnormalities,
Factors influencing health status and contact with health services
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