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Analysis on geographic variations and variational factors in
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Abstract This study is to investigate how the expenditures for hypertension is affected by socioeconomic,
health care resources, and health behavior factors with a special emphasis on geographic variations and to
provide the data about regional management for hypertension. To analyze, we combined a unique data set
including key indicators from Medical Service Usage Statistics 2012 by Region by National Health Insurance
Corporation, Annual Community Health Survey 2012 by Korea Centers for Disease Control and Prevention and
other government organizations at the 247 small administrative districts. We found that the average expenditures
of hypertension in 249 small districts is 62,000 won and coefficient of variation is 30.0. Major factors of
differences in hypertension expenditure is population density, marital status, household income, number of
hospital per 100 thousand, medical expenses outside the jurisdiction, drinking rate, moderate and over-intensity
physical activity, and hypertension diagnosis rate. The results of decision tree was that there were significant
differences between regions in hypertension diagnosis rate, household income, marital status, number of hospital
per 100 thousand, obesity rate, drinking rate. This study concluded that determinants of geographic variations in
hypertension spending are not only health resources and socioepidemic characteristics but health behaviors.
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Analysis on geographic variations and variational factors in expenditures for hypertension

(Table 1) Definition of Variables

Division Variables Definition Group Data source
. . The
Population density | 1 ion / Areatai)x100 ministry
(per 10 thousand)
of land
. The number of people with a high-school diploma or higher /
Education level . .
Population over 6 years old
Workers rate of The number of people who work in farming/forestry/fishery/
farming/forestry/fishery |Survey respondents
Sociology Paid workers rate The number of people who was paid workers/ Low
Survey respondents R
of n = 5 Incidence . .
. Marriage rate The number of people who married o\ | Community
population - (The low 25%)
. The number of people who was one person family / . Health
One-person family rate | Medium .
Survey respondents . Survey
The number of people who was recipient of basic / Incidence
Recipient of basic rate | peop S reap ; (26%~T5%)
Survey respondents High
A f
verage number o Average number of household member Incidence
household member ( 75%)
Average of family income Average familv income over /57
(ten-thousand won) e v
Hospitals number per one . B
hundred - thousand Hospitals number per one hundred - thousand National
Medical Clinics number per one Clinics number per one hundred-thousand Health
resources hundred-thousand Insurance
Doctors number per B Corporation
one hundred -thousand Doctors number per one hundred -thousand
Current smoking rate The number of current smokers who have smoked more than 100
£ cigarettes(5 packes) in their entire life / Survey respondents
The number of people who have drunk more than twice a week
S L. during the last year / Drinkers during the last year
High-risk drinking rate * Male: more than 7 units of alcohol in one session Low
Female: more than 5 units of alcohol in one session Incidence
The number of people who have done walking exercise in the last| (The low 25%) Community
Behavior of Moderate-intensity 7 days / Survey respondents Medium Health y
health physical activity x at least 20 minutes on 3 or more days a week OR Incidence Survey
at least 30 minutes on 5 or more days a week (26%~75%) h
Preference low salinity rate The number of people who have eaten low salinity food / Survey H1gh
respondents Incidence
Obesity rate The number of people with a BMI over 25 / Survey respondents| (over 75%)
Participation rae of The number of people who have taken health screen examines
health screening during the last two years/ Survey respondents
Subjective health level ;fhe numb?r of ”peoplne \ivho response Subjective health level is
very good” or "good”/ Survey respondent
Hypertension diagnosis rate The number of people diagnosed with hypertension / Survey Low
respondents over the age of 30 Incidence
Management | Hypertension medication The number of peogle who have taken antihypertensive drugs for (The low 25%)
more than 20 days in a month / over 30-year-old survey . . .
of rate . . Medium Community
. respondents who diagnosed hypertension R
hypertension - Incidence Health
. . The number of people who have competed a course in| . .
Compete a course in . ) (26%~75%) Survey
R hypertension / over 30-year-old survey .
hypertension management . R High
respondents who diagnosed hypertension Tncid
Non-treatment rate of |The number of people who can’t take primary health care service net erlce
Use of imary health . ) (over 75%)
medical Prmary 1 care. In a recent year - — -
cervice Medical expenses outside [Medical expenses outside the jurisdiction per Total medical Low
) the jurisdiction expenses Incidence
950,
(Thi/é%ﬁrfﬁ) National
Fee of national health . Health
Fee for . . . . . Incidence
. insurance for hypertension | Average fee of national health insurance for hypertension per one Insurance
medical . . (26%~75%) .
. medical service per one |person . Corporation
service High
person (one thousand won) .
Incidence

(over 75%)

Journal of Digital Convergence | 427



nEe o

(Table 2) General Characteristics of Variables

variables count | average COEffl?le,n tof | minimum 25% G
variation value value
Population density (per ten thousand) 247 42.1 151.8 0.2 11 65.9 285.0
Education level 247 67.1 21.1 36.3 539 8.7 95.8
workers rate of farming fores 232 125 111.1 0.1 0.6 22.1 51.3
Paid workers rate 247 61.9 25.8 22.5 487 748 89.9
Marriage rate 246 85.7 45 B4 82.9 88.7 93.3
One-person family rate 245 199 345 79 149 24.1 415
Recipient of basic rate 245 44 49.1 0.3 2.9 5.7 142
Average number of household member 247 2.7 12.1 18 24 29 35
Average of household income (ten-thousand won) 246 263.2 297 101.6 203.4 3172 586.5
Hospitals number per one hundred - thousand 241 6.8 51.0 0.8 4.2 89 21.2
Clinics number per one hundred-thousand 247 76.5 52.8 94 59.3 826 385.7
Doctors number per one hundred -thousand 244 199.1 9.2 63.1 122.4 203.8 2053.3
Current smoking rate 247 239 12.2 5.3 225 258 316
High-risk drinking rate 247 55.3 10.1 30.8 52.7 59.1 65.9
Moderate-intensity physical activity 247 2.8 39.3 28 16.8 257 56.3
Preference low salinity rate 247 22.0 16.1 5.1 20.0 24.1 345
Obesity rate 246 244 11.3 16.7 22.5 26.1 32.0
Participation rate of health screening 247 61.5 84 34.7 59.2 64.7 718
Subjective health level 247 42.3 152 26.3 38.1 455 75.8
Hypertension diagnosis rate 247 17.1 12.3 79 156 186 219
Hypertension medication rate 247 60.2 146 9.3 55.0 65.6 78.0
Compete a course in hypertension management 245 23.0 61.7 0.6 12.8 318 65.6
non-treatment rate of primary health care 246 11.7 321 17 9.2 14.1 26.0
medical expenses outside the jurisdiction 247 55.4 24.1 14.0 48.0 64.0 90.8
Fee Aof natlor}al health insurance for hypertension ou7 621 300 289 15 750 1179
medical service per one person(one thousand won)
golris]. S AAFAE, FISA G, FRAAREE Sl
2012 A 9d o zol g FAXREE 247N Al - T - IEGTHYWTREE DHGH YA TS, e E A
T 1EOR sl A Amule] 9B AL A GAIEE Solnl, dangusRe ArdanAs
= 5w #AE A5, A9 QIFALE s 54 &, Hejofm] vHlgolrh & AFolA A, Al He
A%, $3E U olnolge] AnE AodelnolSE WA ASSA ek Ao o)) wole] a3lo]
ARE, AGNSAREAAE, SRS FAARE 9 5 A= A AgEA] AHA 4, AL 1A
olgale] ST ATUE AR FEAYPY BA @ Axe]7] wEolr) BA BAd weh 7w 7}
Az A FH3ATE AxE 153 3ATE 153 VIES ARl
5191 25% ol 3hE &, 49 T6% ol 4¢ ¥, vl
HA X0 . R o
2.2 3| L wgow 183 s
221 1Y o|FH| X|HYE Ho| 2 7Y Y
B Aol ARERE Mgt QTANESH 54, 9 23 2M3E
T, %A, LALD, S mAN|z0lE, drHE  RARY AGe] JAY AYT 1Y APRPE
So2 PAEY I P g 2D Fo= <Table 1> H B #H a1l UislA 7|&EAE o] &sto] A
3 2t} AFAE S B4 AeREs AL, 1Ee] AP AR T Be] a8l tiais AT
g, AT, BRATERY Bl SlmFEw B4 S decision tree) #412 A BT}
S QTR ReAsy, BOF @ oas AW ALY BHS ASE olfE dAREEEY
e T ey s s Az el 4 A% vl 7
2) FESHGE (AHEAGRY BAH ATFEFRA ..
O 00]O =g W 2= o) L= 7k AW th-w
FXC)].EH?_;[‘L_%_Z“ /\]EYE[ . 2010-2040 R S A=) -—'—EOH = T /\/\7] u—HT': ] al X] 2 o0aL'0%
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Analysis on geographic variations and variational factors in expenditures for hypertension

&S] WMol 8915 I 5 At A AT
B2 5AT EF Vel vt Sxaaet 7P 4
°of ¥& SHWUTE AT F AT (decision
rule) % /e 2To s Eiste] TR HHS
T AeR 891 51, B, dFel f88ih 5 51
W gte] AAIE A skete] HolF ] wlite] AAT}
FAIAE A olsfsha AR E 4 9l 3RS 7
3L QHI6L oAb o] 7HX = Root ASE
= olgshrh $ARA R HolEmEteld2 SAS 92

(SAS Institute, North Carolina, USA)E o]&3t5.oH
EAH FoAe Adr|EE a=0.06E 3+

3.1 AFiaXtel Yuty Ed

Ao 47N A - - T 1909 1 Hu ey
Azn|(o]s} nL 2 FH))E= 6% 23l 7 =
2 A9 119 79, 7P v (92 2n 8- el dl
on WHol A4 30002 AHdE 13t o qu|e 2}
o7} E AL & 5 AUtk A 1yt omn)e W
olo Jak& 712 & = ML A 9H Rojo A
& HolAlFE o] &3to] AuE A¥ ATEE 1518 &
/Y/IAZARA B 1111, AT A & QA 92, T
d Fel WS o]5E 699 59 o0& YERITKTable 2>.

3.2 X9 DEY AZEHTI=ZH|Q| XI0]

A9 18y o8| zpolE WU} AA|E] Lol
A Al - - T A nEe} 280 AR ASFE
NFEo R =2 AA (Y 25%), W& A 9819 25%), KB
5 A 26~75%) 0.2 E573tA9S ul, tid 371(F 7]
ZAAHA F 60.0%) T, AE 87M(53.3%) Al - 7, A
1070(455%) Al - <, &4F 270(40.0%) -, &5 57

(385%) Al - o+ o2 udY A5H7) =& AYgoz
EFETh w2 28 osnrt v X959
& 739 90(50.0%) Al -, A

25%)9] v&o] =&
270(40.0%) - - 2, F5 570(385%) Al - i, - 374
(375%) 7 ol ATHAIF A1 ¢])[Fig. 1]<Table 3>.

[128.862979 - 55.943473

[ 55.943474 - 77 337547

W 77337548 - 117948157

[Fig. 11 Distribution of health care expenditures for
hypertension, by 247 small administrative
districts

3.3 A Edo| wE g el=H|e| xto]
3.3.1 QIFALS|EHN EMol w2 120gh nEY 9
2H|

A A3 9] QITALE A A 8H4] Aol whe) ARE$] Al
2 7E0R (3] 25%), RE6~T5%), F& A
(9] %) o7 TRk 191 1t 5ol x}o]
b d=Aell gisiA] BAREAS A A3 P,
Zold v, T/ FAAE, AT EA S,
WA, 178, 712 aAE, B
A 7brAFY wEsel whek ag@st o mnvh A%

S

Aoz Folgh ao)7t = A oF YERTI<Table 4>.
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(Table 3) Interregional difference of expenses for hypertension of national health insurance

Regions High Incidence(The high 25%) Low Incidence(The low 25%) Medium Incidence(The low 25% ~ the high 25%)
g N(%) [City, County and District| N(%) City, County and District N(%) City, County and District
. o Seocho, Seodae, Joongryang, Dongdae,
Gangdong, Gangseo . Guro, Yangcheon, Geumcheon, Yongsan, Sungbuk, Jongro, Sungdong,
Seoul(25) |_,. Joong, Gangnam, 4(16.0) 16(64.0) .
5(20.0) Cangbuk-au Gwanack-gu Songpa, Eunpyeong, Dobong, Gwangjin,
ang g _ _ Yungdeonpo, Dongjak, Nowon, 1\’@10*;{11
Busan(16) |, .. Sasang, Saha-gu 5(31.3) Geumjung, Dongrae, Yungdo, 9(56.3) Ye‘?me’ J 0one, B?k’ Haeeund.fi?, Seo,
2(12.5) Nam-gu Busanjin, Suyong, Gangseo,gu Gijang-gun
Joong-gu, N - < B
Daegu(8) 225.0) Delsung-gun 3(375) Nam, Dong, Seo-gu 3(375) Buk, Dalseo, Susung—gu
Incheon 1 ) - 2200)  Seo-gu, Woongjin-gun 8(800)| Joong, Dong, Jacyang, Yeonsu, Namdong,
10 . Bupyeong-gu Gwanghwa-gun
Gwarng]u Nam-gu 0( 0.0) - 4(80.0) Gwangsan, Buk, Dong, Seo-gu
) 1(20.0)
Daejeon(5) 3600) Dong, Joong,Daeduck-gu| 0( 0.0) - 2(40.0) Yusung, Seo-gu
Ulsan(5) 2400) Dong, Joong-gu 2(40.0) Uljoo-gun, Nam-gu 0(20.0) Buk-gu
] Gapyung-gun, Goyang-si Ilsan-gu,
Gwacheon, Gwangmyeong, Gwangju, Guri,
Kimpo, Namyangju-si, Bucheon-si Ojung-gu,
Goyang-si Duckyang-gu, Gunpo, Dongducheon-si Sungnam-si Sujung-gu, Suwon-si
Cyeongai Bucheon-si Wonmi-Gu Sungnam si Joongwon-gu, Gwunsun-gu, Suwon-si Yungdong-gu,
veongg 8(19.5)| Ansan-si Sanglok-gu, | 9(22.0) Anyang-si Manan-gu, 24(585) | Suwon-si Jangan-gu, Suwon-si Paldal-gu,
(41) . . A . .
Euijungbu, Echun, Paju, Yangju-si Yeonchun-gun Siheungsi,
Pyengtaek, Hanam-si Yungin-si, Pocheon—si Ansan-si Danwon-gu, Ansungsi,
Anyangsi-Dongan-gu, Yangpyeong-gun,
Yeoju-gun, Osan-si, Euiwang-si,
Whasung-si
Samcheock-si, Sokcho-si . .
Gangwon Gangreun Y Yangyang, Youngwall Gosung-gun, Donghae-si,
ang ,Ja ereuans, 9(50,0)| Yane8Y, Yangyang, YOUNSWAL | 40 ) ‘Wonju-si,Chulwon—gun, Taeback—si,
(18) 2(11.1) Choonchun-si Inje, Jungsun, Pyeongchang, Hongcheon, Whengsung—gun
Whacheon—gun © ’ esunge
Boen—-gun, Jecheon—si, .
Choongbuk Joongpyung-gun Gwasan-gun Danyang, Eumsun,
(13) 5(385) Jincheon-gun, 5(385) Chungvxé(;r;*gdirrll, (:ht};ng]u*Sl 3(23.0)|  Yungdong, Okchoen-gun, Choongju-si
(Chungju-si Hongduck-gu| = 'g 68
Choongnam Dangjin-si, Boryung-si, Gongju~si, Keumsan*g'un, Gaeryong-si, Asan-si, Yeasan-gun,
(15) 4(26.7) |Buyeo—gun, Taeahn-gun 5(333) Nonsan-si, Seosan-si, 640.0) Chunan-si, Chungyang-gun, Hongsung-gun
; | Seochun-gun ’ i
Moojoo—gun,Iksan-si,
Imsil-gun, Jangsu-gun, Gochang—gun, Gunsan-si,
Jeonbuk(15) Jeonju-si 5(33.3) Gimje-si, Namwon-si, 2(13.3) Buan-gun, Suncang-gun
8(53.3) L . .
Duckjin, Wansin-gu, Wonju-gun
Jungeum-si, Jinan-gun
. Goheung-gun, Goksung-gun, Gwangyang-si, Naju—si, Mokpo-si,
Gangjin—gun, . . A
Jeonnam Guryae-gun Damyang-gun . _ Muan-gun, Suncheon-si, Sinan-gun,
o Jangsung-gun, 7(31.8) 12(54.5) .
(22) 3(136) Hambyeong—gun Bosung-gun, Yeosu-si, Yunggwang-gun, Jangheung-gun,
pycongg Yungam-gun, Wando-gun Jindo—gun, Hyenam-gun, Hwasoon-gun
Goryung-gun, Kyungsan-su, Kyungjoo-si, Moonkyung-si,
Kyungbuk Ulreung—gun, Cumi-si. Gunwii—gun Bongwha-gun, Sangju-si, Sungju-gun,
v ng o Euisung-gun, 4167)| .. . gun, 14(58.3) Andong-si, Yungduk-gun, Yungju-si,
(24) 6(25.0) Gimcheon-si, Yungyang-gun - o
Chungsong-gun, Yungcheon-si, Yechun-gun, Uljin-gun,
Pohang-si Nam, Buk-gu Chungdo—gun, Chilgok-gun
Gosung—gun, Sachun-si,
Chafl enyung-eun, Geoje-si, Geochang—gun, Gimhae-si,
Kyungnam Chanwon-si Namhae-si, Milyang-si, Sancheon-Gun,
YUNBRAT | 10(455)| Masanhabpo Euichang, | 1( 45) Euiryung-gun 11(50.0) TacTsl, VIyangTsi, > i
(22) . Yangsan-si, Jinju-si, Chanwon-si
Jinhye-gu, Masan Wheiwon, Sungsin-gu Tongyuong-si
Hadong, Haman, ViAS , Sungsin-g Zyuong s
[Hamyang, Habcheon—gun|
Jeju2) [ 0C0.0) 1(50.0) Seoguipo-si 1(50.0) Jeu-si
Sejong(1) 1(100.0) Sejong-si
Total(247) 61 (24.7) 63 (25.5) 123 (49.8)
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Analysis on geographic variations and variational factors in expenditures for hypertension

(Table 4) According to sociology of population,
differances of expenses for hypertension
of national health insurance

category Variables Variabl Count | Average )
es cost
 Trow | &2 | %3
f; Z‘;l’lt‘;??hﬁ:;s) Med | 124 | 578 |<00001
High 61 50.4
Low 62 8.3
Education level Med 124 59.8 | <0.0001
High 61 43.3
Low 59 49.6
";;’;ﬁ:g rfit;f Med | 115 | 593 |<0.0001
High | 5 | 840
Low 62 844
Paid workers rate Med 125 584 ]<0.0001
High 60 46.9
Sociology Low 63 79.9
of Marriage rate Med 123 61.8 |<0.0001
population High 60 44.1
. Low 64 476
One-person family ™G ™10 599 | <0.0001
rate High | 60 | 826
- . Low 64 484
Rec’memt“f basic TNred [ 122 | 629 | <00001
rae High | 59 | 762
Low 67 832
Average number of Py 19537 | <0.0001
household member - -
High 61 45.8
Average of household| Low 62 854
income(ten-thousand | Med 123 59.4 | <0.0001
won) High 61 445
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(Table 5) According to medical supply,
differences of expenses hypertension
of national health insurance

Category Variables Variable Count |Average| p
s cost
. Hospitals number per| Low 61 56.2
Medical one Med | 120 | 606 | <00001
SWPPLY | indred ~thousand | High | 60 | 702
Clinics number per | Low 62 72.8
one Med 124 624 | <0.0001
Medical | hundred-thousand | High 61 50.7
supply | Doctors number per | Low 61 604
one hundred Med 122 67.7 | <0.0001
~thousand High 61 52

(Table 6) According to behavior of health,
differences of expenses for hypertension
of national health insurance

Variable

Category Variables Count [Average D
S cost
Current smoking k?e‘?i] 16242 Zgg 0.0487
rate High | 61 646
T - Low 62 781
High-risk drinking | 1081584 | <0.0001
rate Migh | 62 | 535
e . Low 64 56.6
Moderate-intensity | 195599 <0.0001
physical activity High 61 704
Behavior Pref 1 Low 66 69.6
of © fri“fe tOW Med | 122 | 606 | 0.0003
health samity Tate  THigh | 50 | 569
Low 63 60.3
Obesity rate Med 122 59.8 | 0.0033
High 61 69.2
Participation rate of k?evé 16217 Z?g <0.0001
health screening Thigh 59 50'9 :
Subjective health k?e‘?i] 16224 2(2); <0.0001
level High | 6L | 53
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TR o= 3.3.5 XIGAElo| ol=0IB0l THE 191 DEHe
AAslel nat welo] e W) nte wag CIEL]
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%, DAYFRA RS, DAYV WGl 5E REA &ol) S
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(Table 7) Interregional change of fee for 8>,
hypertension of national health
insurance

(Table 8) According to use of medical services,

Category Variables V‘ar{ali)ie Count | Average| p difference; of eXpepseS for
EL;% = o hypertension of national health
W o .
: i insurance
d?;gfif:j;; Med | 123 | 607 | 04797
High 61 63.5 o Variable
Manage Hypertension Low & 2 Variables s cost Count |Average| p
;?;re‘;;fl medication Med | 124 | 617 | 09029 N I Low | & | 685
et rate High | 61 | 631 e of ?mﬁathmezlihrizg Med | 123 | 531 | 0.0011
Compete a course in| Low 62 63.3 ;101 P : High 61 64
hypertension Med | 122 | 612 |0726 Ifervf; Medical expenses | Low | 62 | 583
management High 61 62.9 ’ outside the Med 124 59.5 | <0.0001
jurisdiction High 61 715
Avg. 621
Cont. 247
< the \olw 25% >= the I:JW 25%

Avg. 543
Cont. 183

:

I r 1
< the low 25% <= the low 25% >= the over 75%

Avg. 79.7 Avg. 593 Avg. 441
Gont. - Cont. 125 Con
| Number of doctors per100 000 | | Numberofhospitals per 100,000 | Population density per 10,000 | High-riskdrinking rate |
r T

T 1
>= the Iow 25% <= the low 25% >= the over 75% < the low 25% >= the low 25% <= the low 25%
Avg. 728 Avg. 825 Avg. 85.0 Avg. 9438 Avg. 757 Avg. 55.7 A 3
Cont. 8 Cont. 19 Cont. 18 cont. 17 Cont. 14 Cont. 111 Co 32
1 T T
MEOJ | MEOJ | | Hypertension medication rate | | Hypertension medication rate | | Obesity rate |
f 1 r 1 T 1 r L 1
<= the low 25%= the over 75% <= the low 25% >= the over 75% <= the low 25% >= the over 75% <= the low 25% >= the over 75% < the low 25%  >= the low 25%
780 Avg. 904 Avg. soz Avg. 91.0 AVD. 992 AVD. 355 Avg. 58.6 Avg. 537 Avg. 364 Avg. 430
COM Cont. cont. cont. 8 Cont. Cont. Cont. 80 cont. 31 cont. 8 Cont. 24
| Currentsmoking rate | | Participation rate of health screening |

r 1
<the low 25%  >= the low 25% < the low 25%  >= the low 25%

Avg. 553 Avg. 595 Avg. eoz Avg. 510
cont. 19 Cont. Cont. Cont. 22

Numberof household member

<= the low 25% >= the over 75%
Avg. 61 Avg. 497
Cont. 52 Con 9

[Fig. 2] Change factors of National Insurance Fee Based on Decision Tree
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