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Analysis of the Characteristics of Children and Adolescent Patients Received Sealant
after National Health Insurance Coverage using Big Data
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— Abstract

The purpose of this study was to analyze the characteristics of pediatric and adolescent patients who received sealant
after health insurance coverage based on demographic factors such as gender, age, insurance type, care institution and
region.

Patient Sample Data from the Health Insurance Review and Assessment Service were used for this study. A total of
8,454,636 patients’ data were obtained from 2010 to 2017. Of these, 114,680 patients got sealant treatment. Females
were more likely to receive sealant treatment than males. 5 - 9 year age group showed the highest number of patients
and proportion of treatment. Patients with health insurance were more likely to receive pit and fissure sealant treatment
compared to patients with medical aid program. The number of sealant patients and the proportion of sealant treatment
were the highest in dental clinics, followed by dental hospitals and public health centers. The number of sealant patients
were the highest in Gyeonggi and proportion of sealant patients were the highest in Jeonbuk.
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Fig. 1. Flowchart of data set. HIRA-PPS is short for Health Insurance Review and Assessment Service Pediatric Patients

Sample that is Big Data provided by Health Insurance Review and Assessment Service. U2390 is sealant treatment code and

U2390300 is additional sealant treatment code for under 8 years old.
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XtE9| FE1 HE|& SPSS 22.0(Statistical Package for Social
Sciences, IBM Corp, USA)Z 0|85t =& XA2E 0|8
Stof XA BHRE0| J, LO|, XY, BHEF, T&7|
B ZSFE ZASIRICE 24 24 &= Heof ofst fold HF
2 Stata 15.1(StataCorp LLC, USA) Z21H 2 A& Pear-
son chi square testS HA[SIACH, XHEATM Tg AHQ

2 M8 28} Logistic regression testS A A|S} Lt
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el AHHE 22 = JAYU2H 0| 2010 HKA| 2HXt2| 4.6%01

s ESHACE 2011HT 2012 0]= 22t TR H|8 0.5%, 0.6%

o SHESH= 5,869t 6297HOE A ZHASIACIZ 2013
[m}

a
FE= o THHR 09 - 1.1% +E0M H1H HFHOl =M E

m ot MH- NHSAHM Shxto] ¥ HHED XU 2hk}o
A= HA7E 58,5699, AL 56,111F 22 HA7F Atef 4=+
1. 20PHAHO| KHALEA U7t K| 23 Cf BIQHRIT XA| BX} 5 XIBLTHM TR B8] ZSE of
X7t SRR RO5HH =2 A2 = LIEHHCHTable 2). & H]
200910 3% 128 R E 503 HEoz X7t Hof & 20| 4% HH X[HEH s & =o| X|HE S
TOIM HMAStRALE 20102 HS 51,696F 2| X[HEAHA 2t A 2tXp7p ofdl, sifE &=o| X[HE MM A|MSHR| 2
SRS Eo BE A F ST W2 AHARHA Bxjol
Hl&S LIEMRICH AEEE BASR U&7l K98 & 4|
Table 1. Sealant patients by year 2k ot WAooz LIEHHC
Year All Patients Sealant Patients
n n %" 3. AOPH A X|PIAREM SRl EEE:
2010 1,131,049 51,696 457
2011 1109783 5869 053 AolA AFBE SXEEXIRC H S HYIE SXZ0l
e 1w e 0% SRE0) 990 o M2 S+ 80| 0 BRONE JE0
2013 1,066,814 10,054 0.94 se= 0y Aesdct o (oA FA| SR &
2014 1,048,134 10,402 0.99 == ° ' = ==
2015 1,024,591 10,777 105 o 2% 15 - 19MIT, 0 - 4A S 14MZ, 5 - OME wo2
2016 1,004,866 9,569 095 LIEFGICE K HEFHA SiXt 4= 3 TS H[E2 ZE A0
2017 976,313 10,016 1.03 5-9MT0| MY &%, I CH2OZE 10 - 14MT, 15 - 194
Total 8,454,636 114,680 1.36 o, 0 - 4N &2 2 LIEtSCHTable 3).
*Sealant patients/all patients x 100
Table 2. Distribution of patients according to gender
Male Female
Year p value
AP (n) SP (n) %* AP (n) SP (n) %*
2010 586,393 27,022 461 544,656 24,674 453 0.047
2011 574,229 3,025 0.53 535,554 2,844 0.53 0.758
2012 564,550 3,204 0.57 528,536 3,093 0.59 0.223
2013 549,739 5,064 0.92 517,075 4,990 0.97 0.019
2014 539,762 5136 0.95 508,372 5,266 1.04 0.000
2015 526,679 5,283 1.00 497,912 5,494 1.10 0.000
2016 516,176 4,789 0.93 488,690 4,780 0.98 0.009
2017 501,019 5,046 1.01 475,294 4,970 1.05 0.059
Total 4,358,547 58,569 134 4,096,089 56,111 137 0.001

p values from Chi-square test
*Sealant patients/all patients x 100
AP = All patients, SP = Sealant patients
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Table 3. Distribution of patients according to age group

Year

Age Group - All Patients (n)

0-4 5-9 10 - 14 15-19
2010 262,115 252,840 305,477 310,617
2011 267,056 233,758 295,080 313,889
2012 271,708 225,243 284,242 311,893
2013 266,516 226,152 267,609 306,537
2014 264,420 224,729 255,956 303,029
2015 263,891 222,709 241,094 296,897
2016 258,701 226,765 225,937 293,463
2017 248,045 228,709 218,113 281,446
Total 2,102,452 1,840,905 2,093,508 2,417,771
Age Group - Sealant Patients
Year 0-4 5-9 10-14 15-19 p value
n %* n %* n %* n %*
2010 27 0.01 40,191 15.90 11,452 375 26 0.01 0.000
2011 1 0.00 4,143 1.77 1,722 0.58 3 0.00 0.000
2012 26 0.01 4,255 1.89 2,009 0.71 7 0.00 0.000
2013 33 0.01 4,736 2.09 4,526 1.69 759 0.25 0.000
2014 49 0.02 4,567 2.03 4,509 1.76 1,277 042 0.000
2015 39 0.01 4,935 222 4,435 1.84 1,368 0.46 0.000
2016 30 0.01 4,389 1.94 3,819 1.69 1,331 045 0.000
2017 42 0.02 4,601 2.01 4,059 1.86 1314 047 0.000
Total 247 0.01 71,817 3.90 36,531 1.74 6,085 0.25 0.000
p values from Chi-square test
*Sealant patients/all patients x 100
4. 20PE AU X[HE LM 2R HASFRYE 22 K HE LM SHXto| A2 Table 60] LIEHYCE & HIE2
g 5 M2, UE, 871, 24 o, 7Y 2, 2H, 8E,
HASFO| M2 AO0|E HdHEH HFEE HEXQ Tz H| S 55 45 U4, MF MT =22 UERCHTable 7). Ml
B2 14% RS0+ 5 WA= 09%=2 HEEAU SR A 8% 2012 73ARH MBAZ X[EEO 2012 FEH9
712 B 80| RISt T & LIEHTHTable 4). A= g ZX it
5. 20rg At X|HEAHAM Xto| Tz7|2E 2 7. 0P A E X|HAFHA Shxto| Tz 270l
7| ¢E XHEFHM Tz HEgS 28 X|2EA2 7.4%, 20FgAE XHEFHMN Tz 2YQ0s HHEY| 98 2
K| to| 2 125%, EUME 47%, 7|Et 0.0%2 LtEtGtD T= X AE 3|24 S AlASIAUCHTable 8).
U S Az HE2 2E SHofA K| 0| 7Hd A Lttt SO M= AX7E HAL le@'?" Me @S =E0l 11
ChTable 5). HZA0| A9 HAX A} BUBAS TESIY  H £%O0 ABTCHME 7|= FErel 15 - 194 20f b @t
on 7|Et] ZR0e 4ETUEH X SHEUS ZA L X of 5 - 9MIT2 11,78, 10 - 14A1|i18 8.18l, 0 - 4MIZ2 0264
FEE, X2l |, EAAE HQlSt 27|22 FopATt 2 LIEFRCE
HEZ22L o0 BARO| ALEY X0 b o}
6. 20 AE X|HE ™A 5iX}o| X|9H B O Tlg &E0| 0.8HIZ LIEIL} AL EY 2X70| O Tlg &E
ol o £ Letstr.
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Table 4. Distribution of patients according to insurance type

NHI MAP
Year p value
AP (n) SP (n) %* AP (n) SP (n) %*
2010 1,088,836 50,585 4.65 42,213 1111 263 0.000
2011 1,070,845 5,742 0.54 38,938 127 033 0.000
2012 1,058,445 6,177 0.58 34,641 120 0.35 0.000
2013 1,035,185 9,867 0.95 31,629 187 0.59 0.000
2014 1,019,202 10,219 1.00 28,932 183 0.63 0.000
2015 996,598 10,591 1.06 27,993 186 0.66 0.000
2016 976,986 9,365 0.96 27,880 204 0.73 0.000
2017 951,228 9,822 1.03 25,085 194 0.77 0.000
Total 8,197,325 112,368 137 257,311 2,312 0.90 0.000

p values from Chi-square test
*Sealant patients/all patients x 100
NHI = National health insurance, MAP = Medical aid program, AP = All patients, SP = Sealant patients

Table 5. Distribution of patients according to care institution

Care Institution - All Patients (n)

Year
DH DC PHC Etc

2010 5436 147,755 5,524 972,332

2011 4,871 111,395 4,370 989,146

2012 4,926 103,487 3,946 980,727

2013 5207 104,981 3,343 953,276

2014 5126 103,785 3222 936,000

2015 5424 106,536 2,968 909,586

2016 5573 100,074 2476 896,742

2017 5,687 102,337 2,340 865,949

Total 42,250 880,350 28,189 7,503,758

Care Institution - Sealant Patients
Year DH DC PHC Etc p value
n %* n %* n %* n %*

2010 1,372 25.24 49,430 3345 653 11.82 241 0.02 0.000
2011 143 2.94 5578 5.01 119 2.72 29 0.00 0.000
2012 158 3.21 6,010 5.81 97 2.46 32 0.00 0.000
2013 275 5.28 9,627 9.17 110 3.29 42 0.00 0.000
2014 227 443 10,028 9.66 103 3.20 44 0.00 0.000
2015 308 5.68 10,315 9.68 104 3.50 50 0.01 0.000
2016 297 5.33 9,158 9.15 71 2.87 43 0.00 0.000
2017 327 5.75 9,588 9.37 71 3.03 30 0.00 0.000
Total 3,107 7.35 109,734 1246 1,328 471 511 0.01 0.000

p values from Chi-square test
*Sealant patients/all patients x 100
DH = Dental hospital, DC = Dental clinic, PHC = Public health center
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Table 6. Distribution of sealant patients according to region

Sealant Patients (n)

Region
2010 2011 2012 2013 2014 2015 2016 2017
Seoul 10,802 1,094 1,276 1,910 2,054 2173 1,884 1,994
Gyeonggi 14,479 1,571 1,769 2,659 2,761 2,877 2,523 2,648
Incheon 2,675 330 338 528 531 571 501 529
Chungbuk 1,332 168 159 253 277 327 256 265
Chungnam 1,488 212 228 375 416 397 372 409
Daejeon 1,977 186 229 391 394 412 355 344
Sejong 0 0 4 1 24 34 51 50
Jeonbuk 2,087 277 253 425 440 447 380 393
Jeonnam 1,087 155 153 227 304 271 242 282
Gwangju 2,054 223 280 455 464 485 428 448
Gyeongbuk 1,769 229 234 408 401 377 368 393
Gyeongnam 2,769 375 372 613 598 638 583 568
Daegu 2,603 316 292 646 507 556 471 494
Busan 3453 352 346 554 544 501 552 618
Ulsan 1,345 173 124 240 288 257 229 237
Gangwon 1,320 152 175 260 295 340 277 260
Jeju 456 56 65 99 104 114 97 84
Total 51,696 5,869 6,297 10,054 10,402 10,777 9,569 10,016

Table 7. Percentage of sealant patients to all patients according to region

. Sealant Patients (%)
Region

2010 201 2012 2013 2014 2015 2016 2017 Total

Seoul 5.09 0.53 0.63 0.97 1.08 1.17 1.04 1.15 1.50
Gyeonggi 5.12 0.56 0.64 0.97 1.02 1.09 0.96 1.03 145
Incheon 432 0.54 0.56 0.90 091 1.00 0.89 0.97 1.28
Chungbuk 3.81 0.49 047 0.77 0.86 1.04 0.82 0.88 1.16
Chungnam 3.34 047 053 0.89 1.00 097 091 1.03 1.16
Daejeon 5.05 0.48 0.60 1.03 1.06 1.14 1.02 1.04 1.46
Sejong - - 0.23 0.57 1.02 0.85 1.02 0.83 0.83

Jeonbuk 492 0.67 0.63 1.07 1.13 1.19 1.04 1.12 1.51
Jeonnam 2.82 041 042 0.65 0.90 0.81 0.75 0.91 0.98
Gwangju 5.08 0.56 0.71 1.17 1.22 1.31 1.18 1.28 1.59
Gyeongbuk 3.35 0.44 046 0.82 0.83 0.81 0.81 0.89 1.07
Gyeongnam 372 0.51 0.51 0.87 0.87 0.94 0.88 0.89 117
Daegu 440 0.55 0.51 1.17 0.94 1.06 0.93 1.00 1.35
Busan 478 0.50 0.51 0.84 0.85 0.80 0.90 1.06 1.32
Ulsan 4.81 0.64 0.46 0.92 1.12 1.01 0.93 0.99 1.39
Gangwon 3.99 048 0.56 0.86 0.99 1.19 0.99 0.96 1.28
Jeju 3.14 040 0.46 0.70 0.76 0.83 071 0.61 0.96
Total 457 0.53 0.58 0.94 0.99 1.05 0.95 1.03 1.36
p value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

p values from Chi-square test
*Sealant patients/all patients x 100
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Table 8. Logistic regression results of sealant patients

Variables OR 95% Cl p value
Male ref.
Sex
Female 1.093 (1.079 - 1.107) 0.000
0-4 0.162 (0.143 - 0.184) 0.000
Age 5-9 11.697 (11.389 - 12.014) 0.000
10 - 14 8.076 (7.855 - 8.303) 0.000
15-19 ref.
NHI ref.
Insurance type
MAP 0.813 (0.777 - 0.850) 0.000
DH 1483 (1.385 - 1.587) 0.000
o DC 2175 (2.054 - 2.302) 0.000
Care institution
PHC ref.
Etc 0.001 (0.001 - 0.002) 0.000
Seoul ref.
Gyeonggi 0.924 (0.907 - 0.942) 0.000
Incheon 0.836 (0.808 - 0.860) 0.000
Chungbuk 0.741 0.711 - 0.772) 0.000
Chungnam 0.750 (0.723 - 0.778) 0.000
Daejeon 1.026 (0.990 - 1.065) 0.160
Sejong 0.416 (0.355 - 0.487) 0.000
Jeonbuk 0.895 (0.864 - 0.926) 0.000
Region Jeonnam 0.555 (0.532 - 0.580) 0.000
Gwangju 0.855 (0.826 - 0.884) 0.000
Gyeongbuk 0.650 (0.628 - 0.674) 0.000
Gyeongnam 0.733 (0.711 - 0.755) 0.000
Daegu 0919 (0.891 - 0.949) 0.000
Busan 0.891 (0.865 - 0.918) 0.000
Ulsan 0.952 (0.912 - 0.994) 0.025
Gangwon 0.729 (0.700 - 0.760) 0.000
Jeju 0.555 (0.520 - 0.593) 0.000

p values from logistic regression analysis
OR = Odds ratio, 95% Cl = 95% Confidence interval, NHI = National health insurance, MAP = Medical aid program, DH = Dental hospital, DC = Dental
clinic, PHC = Public health center
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