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ABSTRACT

Objectives: This study aimed to analyze the status of dental care in underserved areas of
Korea. Methods: This study targeted 229 cities in Korea. The analytical index was revised and
supplemented with variables related to dental care, and the “oral health level” indexes were
further selected to provide a total of 20 analytical indexes. All selected indexes were converted
into T scores (cited by the Korea Health Promotion Institute) and subjectively weighted. Finally,
the regional oral health indices and areas were derived. PASW Statistics 25.0 (SPSS Inc. Chicago,
IL, USA) was used to analyze descriptive statistics. Results: Gyeongbuk Cheongsong-gun had the
highest dental underserved index. The city with the highest regional oral health underserved index
was Jeonnam Shinan-gun. Daegu Jung-gu had the lowest dental underserved index and regional
oral health underserved index. Regional gaps existed between dental care and the regional oral
health underserved index according to the city province (p<0.001). Conclusions: To continuously
evaluate oral health conditions and projects centered on vulnerable areas, it is necessary to develop
indicators to derive vulnerable areas for dental care and to develop effective public dental policies.
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Table 1. Final indicators of selecting underserved area for dental care and dental public health

Characteristics Division Definition Weight
Indicators of underserved area for dental care
Population Population” Population by city-county - district (2017) 15

Population density"” Population by city - county - district area (ki) (2017) 15
Economy / Financial Independence’ Self - providing ability of financial income (2017) 1.0
Environment Of all health insurance subscribers, lower 20% payer rate of health 2.0

insurance premium (2017)

Percentage of health insurance Basic livelihood security target ratio of total population (2017)

premiums”

Percentage of basic livelihood 2.0

security target"”
Transportation Number of island / remote places”™ Number of island / remote places for health insurance premiums relief 2.0
/ Geography I(l’l jur)isdicﬁon areas announced by the Ministry of Health and Welfare

2019

Dental Number of dentlsts per 10,000 Number of dentists per 10,000 population (2017) 10.0
resources population””

Accessibility ~ Percentage of inaccessible hospital-  Percentage of population not accessible within 40 minutes to the  50.0
level dental institutions that can be hospitallevel dental institution that can be hospitalized (2016)

hospitalized within 40 minutes”
Useof dental ~ Percentage of dental care use in the Percentage of the total dental care of patients living in the area, 20.0
care jurisdiction” %)erce)ntage of medical use of dental institutions in the residential area

2016

Oral health Percentage of populann with poor Percentage of people who say that their oral health, such as teeth and  10.0
status subjective oral health" gums, is ‘bad’ or ‘very bad’ when they think about themselves (2017)
Indicators of underserved area for dental public health
Regional Population density” Population by city county district area (k) 5.5
backwardness  Urbanization percentage”"” The percentage of the area of residential, commercial and industrial 4.5

areas divided by the jurisdiction area
Number of island / remote places™ Number of island / remote places for health insurance premiums relief ~ 10.0
in jurisdiction areas announced by the Ministry of Health and Welfare

Sewer Supply Rate' Percentage of sewage treatment population in sewage treatment areas 8.0
treated by public sewage treatment facilities and wastewater treatment
facilities

Local income tax" Taxes imposed and collected by local governments for residents / 6.0
property or profits in the jurisdiction

Financial Independence” Self - providing ability of financial income 6.0

Health and Percentage of elderly population”  Of the whole population by city - county - district, the rate of elderly ~ 9.6

dental care population aged 65 and older

vulnerability  Percentage of basuc livelihood Basic livelihood security target ratio of total population 84
security target"”

Percentage of severely disabled Percentage of registrants with disabilities in Levels 1-3 of the whole 6.0

registrants”"” population by city - county district

Number of dentlsts per 10,000 Number of dentists per 10,000 population 18.0

population””

Percentage of populatlon with poor Percentage of people who say that their oral health, such as teeth and  18.0

subjective oral health'” gums, is ‘bad’ or ‘very bad’ when they think about themselves

% Source of indicators

PKOSIS. Status of resident registration population by statistics Korea, by jurisdiction(city - county - district)/resident registration
population by a year of age (2017)[Internet]. KOSIS.[cited 2019 Aug 27]. Available from: http://kosis.kr/statisticsList/statisticsListIndex.
do?menuld=M_01_01&vwcd=MT _ZIITLE&parmTabId=M_01_01&outLink=Y&entrType=.

JKOSIS. Statistics Korea status of jurisdiction, jurisdiction area by city-county-district (2017)[Internet]. KOSIS.[cited 2019 Aug
27]. Available from: http://kosis.kr/statHtml/statHtml.do?orgld=315&thlId=TX_315_2009_H1009&vw_cd=MT_ZTITLE&list_
id=315_31502_008&seqNo=&lang_mode=ko&language=kor&obj var_id=&itm_id=&conn_path=MT_ZTTTLE.

IStatistics Korea Government official work conference. Ministry of public administration and security, Local governments financial
independence(2017) [Internet]. Ministry of public administration and security.[cited 2019 Aug 27]. Available from: http://www.index.
go.kr/potal/main/EachDtlPageDetail. do%idx_cd=2458.
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“National health insurance service. Analysis of the status of salary expenses compared to the premium burden in 2017[Internet].
National health insurance service.[cited 2019 Aug 27]. Available from: http://www.nhis.or.kr/nhis/together/wbhaec06700m01.
do?mode=view&articleNo=126526.

9Bokjiro. Number of beneficiaries by Basic Livelihood Security Eligibility(2017)[Internet].Korea social security information service.[cited 2019
Aug 27]. Available from: http://swww.bokjiro.go.kr/nwel/welfareinfo/sociguastat/retrieveSociGuaStatList.do?searchCondition=&searchKeyword=
&pageUnit=10&datsCICrit=WS&datsCINo=1001&pagelndex=2.

“Ministry of Health and Welfare. Number of island / remote places in the jurisdiction area notified, medical insurance reduce
notification[Internet].Ministry of Health and Welfare.[cited 2020 Jan 4]. Available from: http://www.mohw.go.kr/react/jb/sjb0406vw.jsp?PAR_
MENU_ID=03&MENU_ID=030406&CONT_SEQ=352161.

"Health care bigdata hub. Status of Specialists by Specialized Subject by Type of Nursing Service in Health Insurance Review & Assessment
Service(2018) [Internet]. Health Insurance Review & Assessment Service.[cited 2019 Aug 27). Available from: hitp://opendata.hira.or.kr/op/opc/
olapHumanResourceStatInfo.do.

9National medical center. Population with no access to dental institutions within the standard time period (2016).[cited 2016 Jun 10]. Data
provided : National medical center

?National medical center. In - patient dental utilization rate; 2016.[cited 2016 Jun 10]. Data provided : National medical center

YCommunity health survey. Center for disease control and prevention 2017 Community Health Statistics (by city - county - district) [Internet].
Korea social security information service.[cited 2019 Aug 27]. Available from: http://chs.kdca.go.kr/chs/stats/statsMain.do.

KOSIS. Area of use (city - county - district) - urban Area (2017) [Internet]. KOSIS.[cited 2019 Aug 27]. Available from: https://kosis.kr/
statisticsList/statisticsListIndex.do?menuld=M_01_01&vwcd=MT_ZTITLE&parmTabld=M_01_01&outLink=Y&entrType=#content-group.
KOSIS. Sewerage Distribution (2017)[Internet]. KOSIS.[cited 2019 Aug 27]. Available from: http://kosis.kr/statisticsList/statisticsListIndex.
do?menuld=M_01_01&vwcd=MT_ZTITLE&parmTabld=M_01_01&outLink=Y&entrType=fcontent-group.

WKOSIS. Korea local tax statistics, city/province local tax imposition / collection performance by city - county - district(2017) [Internet]. KOSIS.
[cited 2019 Aug 27]. Available from: http://kosis.kr/statisticsList/statisticsListindex.do?menuld=M_01_01&vwcd=MT_ZTTTLE&parmTabld=M_01_
01&outLink=Y&entrType=#R.1.

YKOSIS. Status of resident registration population by jurisdiction (city - county - district) (2017) [Internet]. KOSIS.[cited 2019 Aug 27]. Available
from: hitp://kosis.kr/statisticsList/statisticsListIndex.do?menuld=M_01_01&vwed=MT_ZTITLE&parmTabld=M_01_01&outLink=Y&entrType=tc
ontent-group.
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Table 2. Index of dental vulnerable areas

Accessibility Use of dental care  Dental resources  Oral health status Dgrelrtfllaﬁe

Percentage of Percentage of Index of dental
Division maccessibt?egdental et of dent{"l W gr ol Populaﬁt(?f with Dental care vulnerable

NN o medicalusein  dentists per 10,000 .
institutions within the iurisdiction W opulation W poor subjective demand A areas A
40 minutes A J (T pop Oral Health A (T-score)
(T-score) "score) (I'score) (T-score)

All country 50.00 50.00 50.00 50.00 50.00 50.00
Seoul 45.02 41.39 60.72 38.45 41.66 46.17
Busan 45.02 45.57 52.13 49.03 49.82 48.07
Daegu 45.07 45.47 60.62 42.03 49.05 47.43
Incheon 50.43 42.79 49.52 47.81 46.82 51.17
Gwangju 45.02 45.04 60.84 42.92 51.93 46.90
Daejeon 45.15 50.47 52.17 39.95 49.38 46.20
Ulsan 45.54 53.53 48.67 42.04 43.77 45.78
Sejong 45.52 52.48 48.48 39.68 37.83 4491
Gyeonggi 45.63 52.44 48.70 44.98 43.46 46.30
Gangwon 57.75 54.30 46.75 51.10 54.48 53.90
Chungbuk 51.47 58.20 46.27 53.20 51.95 49.98
Chungnam 49.69 53.96 47.00 55.95 51.01 50.05
Jeonbuk 53.72 48.86 47.39 57.01 56.07 53.66
Jeonnam 52.36 52.79 47.63 56.54 57.27 52.24
Gyeongbuk 59.02 49.15 45.69 57.49 53.71 56.23
Gyeongnam 49.82 53.32 46.51 56.60 52.54 50.51
Jeju 45.98 54.20 48.32 51.97 48.60 47.38

T-score = [{(Value-average)/Standard deviation} X 10] + 50

Index of dental vulnerable areas = [Accessibility X 0.50] + [20-(Use of dental care x0.20)] + [10-(Dental resourcesx0.10)] + [Oral
health statusx<0.10] + [Dental care demand x0.10]

A The higher is underserved area for dental care.
VW The lowerer is underserved area for dental care.
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Table 4. The top and lower 10% of the 229 si-gun-gu dental underserved areas and regjonal oral health underserved areas

Classification Dental Classification Regional oral health
Si- Do Si-Gun - Gu underserved index Si - Do Si-Gun- Gu underserved index
Top 10%

Gyeongbuk Cheongsong 86.72 Jeonnam Shinan 67.10
Jeonbuk Muju 75.59 Jeonnam Wando 65.17
Gangwon Jeongseon 7322 Gyeongbuk Uiseong 63.01
Jeonnam Shinan 70.51 Gyeongbuk Gunwi 62.59
Gyeongbuk Yeongyang 70.01 Jeonnam Jindo 62.36
Gyeongbuk Ulleung 67.33 Gyeongnam Uiryeong 61.75
Gyeongbuk Bonghwa 66.19 Gyeongbuk Bonghwa 61.68
Gyeongbuk Gunwi 65.56 Jeonnam Goheung 61.60
Jeonnam Wando 64.13 Gyeongbuk Cheongsong 61.02
Jeonbuk Sunchang 63.77 Gyeongnam Habcheon 60.28
Incheon Ongjin 63.75 Gyeongnam Sancheong 60.01
Jeonnam Jindo 63.27 Gyeongbuk Yeongyang 59.89
Gyeongbuk Mungyeong 62.38 Jeonnam Boseong 59.89
Chungnam Taean 62.24 Chungbuk Goesan 59.85
Incheon Ganghwa 62.18 Gyeongnam Namhae 59.83
Gangwon Inje 62.14 Jeonnam Jangheung 59.83
Gangwon Hwacheon 61.16 Jeonbuk Gimje 59.82
Gyeongbuk Sangju 60.07 Jeonbuk Sunchang 59.48
Jeonnam Goheung 59.99 Jeonnam Haenam 59.21
Chungbuk Goesan 59.89 Jeonbuk Buan 59.20
Gangwon Hoengseong 59.13 Chungnam Seocheon 58.94
Chungbuk Danyang 58.95 Jeonbuk Imsil 58.74
Gyeongbuk Yeongcheon 58.27 Jeonnam Yeonggwang 58.69
Jeonbuk Jinan 57.99 Chungnam Cheongyang 58.63
Bottom 10%

Daegu Jung 39.65 Daegu Jung 29.51
Seoul Jongno 39.79 Seoul Jongno 31.25
Gyeonggi Namyang 41.28 Seoul Jung 32.15
Chungbuk Jeungpyeong 41.83 Seoul Gangnam 32.35
Seoul Jung 41.96 Seoul Seocho 36.20
Chungbuk Jincheon 42.28 Seoul Songpa 36.65
Gyeonggi Gimpo 42.43 Seoul Seodaemun 37.83
Jeonnam Gwangyang 42.48 Seoul Dongdaemun 38.79
Ulsan Buk 42.68 Seoul Gangdong 39.05
Seoul Gangnam 42.78 Seoul Yeongdeungpo 39.18
Busan Gijang 42.95 Seoul Yangcheon 39.49
Daegu Dalseong 43.25 Seoul Gwangjin 40.58
Daejeon Yuseong 43.43 Seoul Mapo 40.60
Gyeonggi Paju 43.67 Seoul Dongjak 40.77
Gyeongbuk Chilgok 4393 Seoul Guro 41.00
Chungbuk Umseong 44.13 Seoul Yongsan 41.00
Gyeonggi Yongin 44.17 Seoul Seongdong 41.43
Gyeonggi Gwangju 44.29 Gyeonggi Suwon 41.52
Jeonnam Muan 44.31 Daejeon Seo 41.53
Seoul Songpa 44.59 Ulsan Nam 41.69
Chungbuk Cheongju 44.64 Seoul Gwanak 41.89
Seoul Dongdaemun 44.66 Daejeon Yuseong 42.13
Gyeongnam Yangsan 44.68 Gyeonggi Bucheon 42.15
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Table 5. Regional gaps between dental underserved index and regional oral health underserved index

Division N *Dental underserved index _ _ Regiozlal oral health underserved iniiex _

Mean=4SD Median IQR (Q1-Q3) Mean=+SD Median IQR (Q1-Q3)
Allcountry 229
Seoul 25 46.17+2.34 46.36 2.57(45.19-47.76) 40.371+4.38 40.77 5.08(38.31-43.39)
busan 16 48.07£2.33 47.63 2.77(46.83-49.60) 47.56£3.02 46.44 4.67(45.03-49.69)
Daegu 8 46491385 46.88 5.18(43.87-49.05)  44.51+6.45 46.13 5.19(43.41-48.60)
Incheon 10 51.17£6.56 4943 8.01(46.40-54.41) 47.801+4.93 45.99 4.54(44.60-49.15)
Gwangju 5 46.9010.88 46.98 2.56(46.16-47.56) 4557+1.12 45.72 2.24(44.42-46.65)
Daejeon 5 4620+1.64 46.85 2.56(44.76-47.32) 45.68+3.73 46.56 7.80(41.83-49.09)
Ulsan 5 45.78+1.96 46.22 3.44(43.95-47.39) 44.25+1.93 43.95 3.53(42.56-46.08)
Sejong 1 44914000 - 42.4140.00 -
Gyeonggi 31 46.30£2.13 46.01 3.07(44.89-47.96) 45.863.70 44.39 5.19(43.05-48.24)
Gangwon 18 53.90t6.92 52.57 9.37(48.49-57.86) 52.44+3.08 52.99 5.98(49.37-55.36)
Chungbuk 11 49.981+6.31 49.57 9.76(44.13-53.90) 52.88+4.09 54.10 6.83(48.88-55.71)
Chungnam 15 50.05£4.99 4947 6.79(45.20-51.99) 53.531£5.20 55.85 7.63(50.54-57.76)
Jeonbuk 14 53.66+7.89 51.08 8.24(49.04-57.28) 55.51+4.27 56.93 5.92(53.93-58.85)
Jeonnam 22 52.24+6.59 5048 3.34(49.00-52.34)  56.60%5.15 56.44 5.75(54.09-59.84)
Gyeongbuk 23 56.23+9.98 52.86 11.30(49.3560.65)  55.751-4.62 57.02 6.53(52.15-58.68)
Gyeongnam 18 50.51+4.13 49.49 7.46(47.08-54.54) 54.01+5.65 55.19 10.94(47.47-58.40)
Jeju 2 47.38+1.64 47.38 - 49.51+1.16 49.51 -
"SD: Standard deviation, IQR: Inter quartile range, Q1: Lower quantile, Q3: Upper quantile
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Table 6. Correlation between the Index of Dental underserved, regional oral health underserved and the factors of dental

care use
Division Dental underserved index Btz ol el L el
underserved index
Use of Implant usage  Coefficient of correlation -0.411° -0.685
dental care p <0.001 <0.001
Denture usage  Coefficient of correlation -0.401° -0.549"
p <0.001 <0.001
Scaling usage Coefficient of correlation -0.402° -0.693°
p <0.001 <0.001
Sealant usage Coefficient of correlation -0.397 -0.586
p <0.001 <0.001
Oral examination Coefficient of correlation -0.487 -0.735
p <0.001 <0.001
"by pearson’s correlation coefficient
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