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Evaluation of the effectiveness of the policy to expand the scope of
national health insurance dental scaling service benefits
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Received: November 21, 2022 Objectives: Korea’s National Health Insurance (NHI) coverage rate for dental services is 16.0%, far
Revised: December 14, 2022 lower than the 33.0% average of OECD (Organization for Economic Co-operation and development)
Accepted: December 14, 2022 countries. In 2013, the government implemented a policy to pay for dental scaling service for adults

over the age of 20. Then in 2017, the eligibility criteria was expanded to adults aged 19 or older the
eligibility age was lowered expanded to 19 or older.

Methods: The study aimed to determine the effectiveness of the policy by comparing the number
of times per person the dental scaling service was used before and after the implementation of
the new applicants group compared to the existing application/applicants group. The analysis was
conducted among patients aged 19 and 20 who visited the hospital with gingivitis and periodontal
disease and who used the dental scaling service more than once per year as a preventive measure,
using the customized database of the NHIC (National Health Insurance Corporation). As of July 1,
2017 when the dental scaling service was implemented by the National Health Insurance Service,
the period was set as “before enforcement” (January 2016 to June 2017) and “after enforce—
ment” (July 2017 to December 2018). To evaluate the policy effectiveness of expandingthe ages
of individuals eligible for the dental scaling service, Difference-in-Differences (DiD) analysis was
conducted to examine the number of times per person the service was used, changes in personal
contributions, and policy effectiveness.

Results: Since the National Health Insurance policy to pay for dental scaling services, both the ap-
plicants group and the sustainable application group have increased the rate of inspection of pre-
ventive dental scaling services (19.82%—30.91%, 29.68%—31.18%). As a result of determining
Corresponding Author: Yong Jeon Shin the pure effect of the NHI's policy of covering the dental scaling service, it was found that the the
number of times the dental scaling service was used per person increased significantly in the new
application group (0.03 times, <.0001).

Conclusions: However, it was found that the cost of the dental scaling service per person while
the cost of the dental scaling decreased was shown to decrease, it was not statistical significant.
Therefore, additional policy support such as lowering the personal financial burden is needed for
those who are unable to afford the service.
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Fig. 1. Health insurance benefit policy; dental services.
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Table 1. Demosociological characteristics of application/applicants group

Total Case (19) Control (20)
N (%) N (%) N (%) X*/F P-value
Mean+SD
Gender
Male 355,063 (45.11) 157,939 (45.08) 197,124 (45.13) 0.20 0.6555
Female 432,101 (54.89) 192,424 (54.92) 239,677 (54.87)
Health insurance type
Employee 617,345 (78.43) 273,617 (78.10) 343,728 (78.69) 40.93 <.0001
Self-employee 169,819 (21.57) 76,746 (21.90) 93,073 (21.31)
Income
Q1 (low) 147,065 (18.68) 63,709 (18.18) 83,356 (19.08) 1153.76 <.0001
Q2 159,392 (20.25) 66,364 (18.94) 93,028 (21.30)
Q3 138,916 (17.65) 61,456 (17.54) 77.460 (17.73)
Q4 (high) 341,791 (43.42) 158,834 (45.33) 182,957 (41.89)
Location
Seoul 165,438 (21.02) 72,469 (20.68) 92,969 (21.28) 55.67 <.0001
Metropolitan area 211,723 (26.90) 93,952 (26.82) 117,771 (26.96)
Other 410,003 (52.09) 183,942 (52.50) 226,061 (51.75)
Disabled
None 779,783 (99.06) 347,020 (99.05) 432,763 (99.08) 1.85 0.1741
Yes 7,381 (0.94) 3,343 (0.95) 4,038 (0.92)
Medical institution
Univ. hospital 1,479 (0.19) 617(0.18) 862 (0.20) 23.02 <.0001
General hospital 4,228 (0.54) 1,816 (0.52) 2,412 (0.55)
Hospital 48,844 (6.21) 21,347 (6.09) 27,497 (6.30)
Clinic 732,613 (93.07) 326,583 (93.21) 406,030 (92.96)
CCl 0.00£0.00 0.00£0.00 0.00£0.00 2.88 0.0897
No. of dentist 2.43+10.00 2.40+9.87 2.45+10.12 5.95 0.0147
No. of dental hygiene 3.85+£70.73 3.60+66.36 4.04+74.05 7.85 0.0051
No. of dental expert nurse 1.32+4.82 1.30+4.68 1.33+4.93 6.48 0.0109
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Fig. 2. Preventive scaling rate (%); 2016-2018.
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Fig. 3. Parallel trend assumption; Pre-Trend line; the number of times per person.
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T(Case)et A1<; 2-8-2(Control)9] 119 A4A 7 AH| A o8 Sl

of tiet T o] S Ao EA 2= Table 42+ 2
A AAAA A8 o8 Sl Al 2 8<to] At A8+

Table 4. Before and after implementation of the national health insur-
ance dental scaling service payroll policy, the number of times per
person used dental scaling service: simple difference analysis

Use of medicalservice

(the number of times per Pre (4) Post (B) Differences
: (B-A)
person the service was used)
Case @ 1.12 1.16 0.04**
Control ® 1.12 1.19 0.07**
Differences(®-®) 0 0.03 0.03
P-value <.0001 <.0001

*P<0.05, *P<0.01, **P<0.001.
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]3] &9koH o]= EA A o7 99l51%tH<.0001). Al AL}
A5 A8+ B HHAIY o] vle] A = 191 AAAA A
H|A o]-g Slae= F71%E 21 0 & syt on, o]z A4 0 & {oj}
HrH<.0001). 1919 A A A AH|A o] Sl4=0] Mah= Al A&
2OIA 1.128]001A 1.163]2 0.043]%F Z71et.0H, A& 28
oA 1.128]0f1A 1.198]2 0.073]%HF Z718FAL o= 5422
E 79o3lth<.0001). 1919 X AA|A AH]|A0] o]-8314=9] o] F4}
ol= 191F AXHAIA AfH|A o] 3157} 0.033] F7Fet AR e
wom, o= BA % 02§25tk <.0001).

3.3. FUHZLEY X|MHA MH|A F0{et M M-= 101
XM MH|A O[8l: TS 8| 0|5XI0| 24
AZEH AAAA A2 Foshgdlo] o didAte] 191
G AAAA AB|A o] 831 mjetsy] 98 DID SR aREES
0]-8-59tHTable 5).
Model 1914= DiD W4 23ksto], 9177FE A X 47|
A A8 A Folabg A1) 44528 K Interaction) T FHA7] -2l

Table 5. The result from the Difference—in—Difference mixed model analysis; the number of times per person the service was used

Unit. the number of times per person the service was used

Variable Model 1 Model 2 Model 3 Model 4 Model 5
B SE B SE B SE B SE B SE

TxG 0.06 0.03* 0.05 0.02** 0.04 0.01%* 0.03 0.01%* 0.03 0.00***
T(ime) -0.09 0.03** —0.07 0.01**  —0.06 0.01**  —0.05 0.00"*  —0.05 0.00%*
G(roup) —0.26 0.15 —0.22 0.11* 0.19 0.08* —0.14 0.04** —0.14 0.04**
Gender

Male Ref Ref Ref Ref

Female 0.18 0.11 0.16 0.07* 0.12 0.04** 0.11 0.04*
Health insurance type

Employee Ref Ref Ref Ref

Self-employee —0.11 0.07 —0.11 0.05* —-0.07 0.03* —0.07 0.03*
Disabled

None Ref Ref Ref Ref

Yes —0.07 0.04 —0.04 0.02* —0.03 0.01* —0.02 0.01*
Income

Q4 Ref Ref Ref Ref

Q3 —0.18 0.08* -0.13 0.05** -0.13 0.05**

Q2 —0.20 0.09* —0.14 0.05** —0.14 0.05**

Q1 —0.20 0.09* —0.15 0.06** -0.15 0.05**
Medical institution

Clinic Ref Ref Ref Ref

Univ. hospital —0.06 0.05 —0.05 0.03 —0.01 0.02

General hospital -0.10 0.03** —0.08 0.02%" 0.07 0.04

Hospital 0.07 0.03* 0.06 0.02** 0.08 0.03**
Location

Other Ref Ref Ref

Seoul —-0.00 0.00 —0.00 0.00

Metropolitan area 0.22 0.07** 0.22 0.07**
CCI —0.04 0.08 —=0.07 0.07
No. of dentist —0.00 0.00™*
No. of dental hygiene 0.00 0.00™*
No. of dental expert nurse —0.01 0.00*

*P<0.05, *P<0.01, **P<0.001.
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B3 FUNAREY AAAA A& Fof}dF o e vls) &
AZo=R FOololA F7HP<.0001)sto] 0|83l SHolA 1A%
B AMAA A& FofapgFo] ailrt Sl A& et

Model 5914= Model 4911419] 83152 EFFokal AJ2QjAt 4,
AT LPAR 4, AR FAL Q1 A9 891 25T Model 491141

SYSHA FHUAFEY A HAA Au A Fofap g d o), At A

819 o] 83l AU EY AHAA Au|A Fofshg o] H]sf
EAZ o= §osHA $7HP<.0001)3}0] 08314 ZHojA = A
ZFEYH AAAA el A Folabd o] a7t Qs A0 = YERT

Model 58 7122 SAMSE0] AMAA AH|A o] &340
9] #AYS [okslArH thgat Aot Aol @Al Bg) o4
U5E AUATEY JAAA AujA FofsHgd o]% 44t 28

> 1o 4

24

o

9] AXAA Au|A o] 83157t BAH R {ostA S7IeHT
(P<.0.053). FUNAZEY 82 2A7HIA Hla) 2] H71g=tof
A SUAZES 2 HAA Au| A Folshg o] %, At A8 A]
HAA B2 o] GZLE=TAREY JHAA AH|A Fofshgd
| g BAY R FoloHA HAsIATHP<.0127). Aol7t §
£ bl vl Aozt Qe ARl STATEE A AA AHlA
FoisHg] o] %, At A-8+9] A HAA AfH|A o] &3l R
FEY AGAA AuA FoislgF oMo vl 5AIZ R {95t
Al AASHATHP<.0253). AESF0] WEE AR A44]
7 A& Foishg A o]%, At A-8<20] A HA|A AH|A o83l
+ FUABEY AHAA AulA Fojshga) o] H]g] 5AF o
2 90)6HA| 7HAskriZkzt P<.0069, P<.0073, P<.0061). Q)&
7|2 FHol e ek xR of| vl gut X|zhg oA =RAT}
HY 2 A|A Au|A Folshd ) o] 5, At 2-8k] X HA|A AfH]
2 0|83 AAREY ZHAA AHA FosF o]0 H]
3 5AH o2 oot S7FFATHP<.0019). AFA|So] 7]Eto] H]
) EAIR| S]] AFShe AlolA FUAZEY AGAA AHA F
olskg2 o] %, A5t 280 X MAA AH|A o] g3l AT}
HY AMAA AulA Folshg o] o Ha] BAIZ R RoloHA
S7FHATHP<.0019). I3Y, B A|RolE EA1Z 02 Folst
Zpol= QUTt. dig A 2| F2Af 5, Z|FRFAL 57} Ho] Hi
H AGYEE At ALt A AA|A AH|A o] 83l FUA%
HY X MAA Al A Folshgd o] o] va] EA1ZoR RoloH
Tashe A o= YeRdtHzEz P<.0004, P<.0107). g A 92] 1]
TRIAL 571 wo] R A GLSE Agf 1-849] A 4A|A AfH]
2 0] Sl AUATEY XA A Au|A Fofshg ] o] -] H]
8 Z715k= A0 YERgoH, ol BAH R folstA S7151%
tHP<.0016).
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Fig. 4. Parallel trend assumption; Pre=Trend line (Out-of-pocket payment; OOP).
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XAHA ME|A 28T Hal: He
T3 A& A8T0] 1907 AAAA AH|A EQIEEH
o]FA}o| i AIH= Table 63} 2Tk
AT AAAA AHlA ERIFTGFE
of vl ®okom, o=

23} A% 2§72 5 AN Aol vla) 2N

AMHA MB|A S0P Al -
0ISXI0] 24
SRIAZEA AAMAA Al FoishgH Al d-%

A& Agto] Al
EARH0Z 2ol5tgrH<, 0001) Al A8
T 1999 244

2 Rojeks 714 sto A9 &g st
AJ33 o]7e1 20164 19528} 20174 68714 4
3} 4 A G2 195 AAAA A2 F BAlnekde gy
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201AZEE XAR ME|A S0 MG A} ST HRo| 51} B}

4

A Au|A EQlHTEL A4S A0 2 YERFoH, o= EAFoR
F2JBIATH<.0001). 1919 A &AA Al _L%}% WSk A]

T 2ol A 18298.209004 17134.40€ 0.2 965.909%H &
Aslglon 24 ALILAL 18301.850€004 17332.30€ 02
1167.40¥9H 7“6}01‘ 1 ol= BAF LR {906l%lth<.0001). 1
Qg AMAA Ar|A EQIRTFO] o] FAtol= 2133.30€ T4 A
O UEoH o= & 7%] 2 02§51 %rH<.0001).

Table 6. Before and after implementation of the national health insur-
ance dental scaling service payroll policy, per capita dental scaling
service charge: simple difference analysis

Out-of-pocket Differences

payment (OOP) Pre () Post (B) (B-)
Case @ 18298.20 17134.40 —965.90***
Control ® 18301.80 17332.30 —1167.40"*
Differences (b-@) 3.60 197.90 —2133.30™"*
P-value <.0001 <.0001

*P<0.05, *P<0.01, **P<0.001.

Table 7. The result from the Difference-in-Difference mixed model analysis; use of scaling service (Out-of-pocket payment; OOP)

Model 1
B SE

—935.42 1104.30
2064.63 1103.94
—32.05 87.99

Variable

TxG
T(ime)
G(roup)
Gender
Male
Female
Health insurance type
Employee
Self-employee
Disabled
None
Yes
Income
Q4
Q3
Q2
Q1
Medical institution
Clinic
Univ. hospital
General hospital
Hospital
Location
Other
Seoul
Metropolitan area
CCI
No. of dentist
No. of dental hygiene
No. of dental expert nurse

Unit. Korean Won

Model 2 Model 3 Model 4
B SE B SE B SE
—591.62 696.20 —758.81 843.02 =777.05 857.07
1678.96 687.53* 1847.13 834.19* 1859.33 847.80*
—117.89 47.45* 53.15 115.81 69.68 130.46
Ref Ref Ref
280.17 426.81 209.51 362.93 199.44 350.17
Ref Ref Ref
—167.51 296.22 —107.39 243.47 —103.52 239.58
Ref Ref Ref
219.39 353.66 220.23 344.96 233.60 283.53
Ref Ref Ref
—307.98 506.92 —215.98 426.71 —203.87 423.98
—356.55 568.37 —247.35 472.14 —232.46 470.89
—501.86 574.06 —397.28 480.04 —383.26 477.36
Ref Ref Ref
37904.16  1044.76**  37837.68  1040.97***  54179.06 1462.90™***
18195.07 29347 18232.08 294.29"%  23622.37 658.47*+*
11568.99  3387.30™* 11453.10  3274.63* 11159.81 3654.13**
Ref Ref Ref
146.91 33,34 134.82 48.30™
981.43 692.13 969.21 677.49
9787.83  5411.48 9473.08 5393.41
26.19 28.18
—8.33 0.88™**
—86.18 18.83"**

*P<0.05, *P<0.01, **P<0.001.
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SUNAZEY AXAA AuA Foigt JHAY A-3 oJmold
o] S dugte u, & A F AAAA AfHA Folst
QA o] vlsh A AL FoiSt BN F oJ=0}8o]
715k AFoE YEhglth. S JAAA AuA Folst
§319] 713} el 2450l 9Rolg Z7P Y A0 B
o] XtKTables 4, 06).

4.3 FUUAZEY XMHAH MH[A S0HSEM Al M- 0|FAt
O CH= 3| HEA: 101 XIMHMH MH|A 2OI1REF

FUAZEY JAAA AR A Fofodd A A-Fof & of
3R] 1919 A A A A A EIE S njetsty] flsf DD &3
IR GE o853t Table 7).

Model 19114+= DiD e H4Rt Zotkste], A7 EH X A4
A AE| A Fol3E A 9] 4328 Interaction) T FHA7] -390
AZFRS, AR AAAA AuA Foishd o] S| 8- of
Fl e 2ol B4 Algsiylth. AZFel Heis
9] 458 BAZA} 191F ANAA AfH|A ERIFEE2 =
HAZEY AMAA AuA Folsgd o) Hlsf Ayl o
(P<.3970), SAIH 22 Fofot] got 2| =H] S0 A = AdHY
A AAA M)A Folsgdo] 837} gl A0 YT

Model 2014+ Model 191419] 8R15-& Z3otal, thdate] ¢
TAREHA £ ekt A, SRAGEERE, Aol &5
ZF, 9271¢ FEE 3712 Model 20 E3H59ich. Model 10142}
SYH FRIAFE AXHAA AH|A Gl o), Al A&
9] 190 A A A AR A ERIFHES S A EY AAA|A A
H| A Foi 2}y o] o] Hlef Aol OLKP<.3954), BAX R &
Of5kA] Qfo} Qg H] ZHo|A ARNAZEY A AA|A AfH|A Fojgt
gAo] a7} gl= A= UEkiTh

Model 30141 Model 20114 9] 89155 E35}1, AFA], SHE
AP (CCDE 2861 Model 2001419 5L51A ZRALTEE
AEAA AuA FoIPEY o] %, At H8<22] 1919 AAAA A
H|A EQIREEE SHAZE Y A AAA Au|A Fofalgd o] X
H]5]| 7o 01K P<.3681), BAIKCE FoJotA] got olsH] SH
oA FRAFEY AAAA AH|A Fofalyde] aaprt gl AL
= e

Model 4014= Model 391419] 81152 Zjtotal, A|TJAL 4,
A BAL 4=, A TRFAL =91 A Q1S 23619t Model 39
A2t SLoHA FUATEY AAAA Au|A Folabgd] o, Ayt
A8 190 AMAA AH|A ERIFEFE A EY 244
A AB| A Folghgd oo vls) 7hae S 1HP<.3646), BAIK L.
2 [yl ot Y=H] SHOAN FUAGEY AMAA A8 A F
ofg}ydo] g3p7t gl A S YEiT

Model 45 7122 SASFEC] AAAA AH|A 2R EFT
9] #AYS [oFslAH that Aok Aol @Al Blgf o4
UE AUALEY A A Au|A Foiabgd] o, Ayt A8
9] 191F A AA|A Au]A ERIFTFL2 AAFEY 2 4A|A AH
2 Fofsgd o] Hlsh 7ol o SAK LR FoeHA] ok

—_

THP<.5690). A EE 132 27HAel Hlsl A H7H)A
A AR A A AJH|A FoishgE] o]F, Ayt A8+ ]
AA|A A2 BQIREZ ITATEY JMA|A A2 FoisH
A o] Ko] ulaf ZHAst ot BAH 02 F-oloHA] USTHP<.6657).
o7} s Aol Hlel, Aot = AbollAl S A3E Y X144
A AH|A Foishg A o] %, Algf A8+t 191 AMAA AulA =
UAZEY EQIREIe IRALEY XA A AH|A FosyZ
o] ulsl| F7FotA ot BAH 0 E FolokA] FdTHP<.4100). &
E4F0] U5 FUALEY A8AA Auls FoSAF o] g,
109 A MAA AuA BQIFGZ Am AT S A MA|A AulA
T3] o] Ko ] Ao BAH SR ook ok
(&7 P<.4220, P<.6215, P<.6309). =71 FHolA= Lut 4|
kol elof Hla] tishE Yt AAFETE Y, AHE YA FUAGE
o AAAA Au|A Folabgd o], At A8+ 191 A4 A A
A& BQIF S AT AZES JAAA AfH|A Foi3Hg] o]
of Hs BAACRE FostA F7ISHATHZZE P<.0001, P<.0001,
P<.0023). AFA|Fo] 7|ete]| Hlsf A A Hol AFoh= AlollA] =
UAZEY AHAA AulA Fojghgd] o]F, Ayt -8+ 1919
A A AHA EJIRGFL FUATEY A A AH|A Fof
93 o] Ao Hlof BAXHCE FoHA F7FtHHP<.0052). 11
2L, FGAoll= BAHCRE FOIgt Afol= fIUtHP<.1525). B4t
AYAG7L QS FUALEY JHAA AH|A FojshgF o]
T, Al A8<29) 1919 AAAA AH|A EQIRTEL AAE
d AMAA AH|A Fofshgd o] Ko vlsf F7etA o BAAL
Z 951 AUTHP<.0790). 3F A ] A HRYAL 429 2|2k
FAL 27} o] BEE NFLSE At A8 JAAA Auli
ERIRGFL AUAGEY JHAA AH|A Foighgd oo v
o BAHCE FooHA Fadshs A0 YehdtHZZ P<.0001,
P<.0001). 124, afd A F9] AoIA} o= BAK LR 79
gk 2tol= glUTtHP<.3526).

o oF
SeURR: 19804 A FUS o R JRBHS Aol B
AQT SHlod Haid ozuae SASIGT T B75T
Fofaeol Srjo] the FRAZHY BABL OKCD %7} % A
Sl s 420 HRE Glom ojzE] BEHe e Aot of
S BAlE ash] 919 e 2000415 Aol Al Lg%
w73 Folshg e v o XSt
o] 7 AR Folskg o] 191 MAAA A o]
835 5 Azjolzol 8] A aTE etshy] g8 Fu
BT UEY DBS o831t 712 HyaTe) AL, ool
83} 94 FEo] 23S Wy glow, FNARRY Fologa
of 77 Tl AT BT AgolglT o] AT 7IE Al
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T 712415 = AE IR} sFAT

A2 AA, FUAFEY AAAA AHL FoiebgE] o F
At A8t A% A8+t 7 7 B oA AMAA MEls g
20| S7IRt Zo= Ut 53] Al A8<tol A< A8+ Bl
8 A o2 AGAA AE|A el SR AR e
CHAITE A-8<H 19.82%—30.91%, A& A8+t 29.68%31.18%).
SUAFEY Folagd Al 0%, 2zolgFo] S7HIth= o] &
TAT}L APATFATTE DABA . 0] FAHEE S o]-8ato]
FRIAEY Folobda Al -5 vlaish Ao M 2 A o
T 9fmolgo] T7IRE UE-& EH= RIS u, HH2 vtz <l
8 Slzol-go tit Aol oz ot &0 TR AL
= 34T <

S, D<= oA oA 2T 191 AMAA AH|A o] 88l4=
S7IBIALL, 10 AHAA AMu|x BIFETEE A4t 2os 1
BT SRS A 4AA AEA Fofsg 2 ozl of
S HA Aotz oJ=olgol 7ok, BAe] I EH | Hast
Qrhs o] Aot APATALT LAATFY. ol FUAFE
& AHAA AMu|2 Folag o] olzol g ikt A BAA
ool 2821 aE vIHTAL SjAT 5 Sl ol AR
AXAA AL Fofebd o] o] ool High g +
BAgE 2719 gt dis/dd A84E w9 BEolRL &
.

AR, SUZA7GEA ZAAA A2 Fofobd A Algde] ok 18]
3 AAAA ABI2 oG Blepo] vl FFe 5] s v ©f
SAOIEAE AR 23 e uAel ofs) SlEE et A
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FUALEY RMHMA ME|A S0 MG A} 2 F2o| gt It

olz0] 89| Gt HES Uhehts WRHIS 405 1905
A AE| BN B At A4, LS AR
FEAoR BE EAH0R ool gigich A7Iaset 4Eat
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