{Abstract)

The Effect of Physician Surcharges and Private Room Charges
Improvement Policy on National Health Insurance Coverage: Focusing
on Analysis of a Upper Grade General Hospital's Inpatient Medical
Costs

Bee Na**, Sang Jun Eun**

*Chungnam National University Hospital
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Purposes : In February 2014, the government said that the National Health Insurance Service (NHIS) will enforce
plan for reducing the financial burden from two major non—covered services including physician surcharges and
private room charges, the main causes to increase uninsured, by 2017. The purpose of this study is to analyze the
policy effect that performed so far by comparing out—of—pocket payment rates of policy process

Methodology: This study analyzed admission medical expenses that occurred from January 2013 to March
2016 at a upper grade general hospitals in Daejeon. Number of study subjects were 134,924 and the data were
analyzed with SPSS 22.0 program by using frequency, percentage, mean, standard deviation, ANOVA. The effect
of two major non—payment improvement plan on out—of—pocket rates was ascertained via generalized estimating
equation.

Findings: Out—of—pocket payment rates was statistically significantly declined 2.7 percent than enforcement ago.
Also, out—of—pocket payment, physician surcharge, the proportion of out—of—pocket payment of hospital room
charge to out—of—pocket payment was statistically significantly declined. However, a further analysis of the cause
of the decline in total medical costs is needed.

Practical Implications: Physician surcharges and private room charges improvement policy had a positive effect
on the decline of out—of—pocket payment rate. The policy of physician surcharges was very effective after the first
policy enforcement but it was less effective to medical aids and near poor that was a more greater coverage than
national health insurance. Since the policy has not been finalized, we have to continue a research for the
successful implementation of the policy.
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(General characteristics of medical fee statement by the periods of policy implementation)

Unit : N(%)

Total 134,924(100.0) 63,955(47.4) 3,480( 2.6) 42,255(31.3) 25,234(18.7)
Sex

Male 69,963(51.9) 33,267(52.0) 1,847(53.1) 21,848(51.7) 13,001(51.5)

Female 64,961(48.1) 30,688(48.0) 1,633(46.9) 20,407(48.3) 12,233(48.5)
Age

0~5 13,022( 9.7) 5.362( 8.4) 237(6.8) 4,738(11.2) 2 685(1 0.7)

6~19 8,379( 6.2) 4,092( 6.4) 288( 8.3) 2,527(6.0) 472(5.8)

20~39 16,710(12.4) 8,382(13.1) 452(13.0) 4,975(11.8) 2,901(11 5)

40~54 25,788(19.1) 12,685(19.8) 709(20.4) 7,725(18.3) 4,669(18.5)

55~64 25,120(18.6) 12,067(18.9) 595(17.1) 7,785(18.4) 4,673(18.5)

65 over 45,905(34.0) 21,367(33.4) 1,199(34.4) 14,505(34.3) 8,834(35.0)
Insurance type

Health insurance 124,037(91.9) 59,125(92.5) 3,193(91.7) 38,865(91.6) 23,034(91.3)

Near poor 2,605( 1.9) 1,153( 1.8) 76( 2.2) 940( 2.2) 436( 1.7)

Medical Aid 8,282( 6.2) 3,677(5.7) 211(6.1) 2,630( 6.2) 1,764( 7.0)
Medical department

Internal medicine 56,439(41.8) 26,948(42.1) 1,483(42.5) 17,306(41.0) 10,702(42.4)

Surgery 43,958(32.6) 20,344(31.8) 1,121(32.3) 14,363(34.0) 8,130(32.2)

OBGY, pediatrics 18,916(14.0) 8,886(13.9) 472(13.6) 5.910(14.0) 3,648(14.5)

Others 15,611(11.6) 7,777(12.2) 404(11.6) 4,676(11.0) 2,754(10.9)
Benefit extension policy object

Yes 49,069(36.3) 22,814(35.7) 1,294(37.2) 15,860(37.5) 9,071(35.9)

No 85,885(63.7) 41,141(64.3) 2.186(62.8) 26,395(62.5) 16,163(64.1)

Post—policy period 1 : After first physician surcharges improvement policy implementation, Post—policy period 2 : After private room
charges improvement policy implementation, Post—policy period 3 : After second physician surcharges improvement policy
implementation, OBGY : Obstetric gynecology
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(Comparison of total medical cost by the periods of policy implementation)

Total
Sex
Male
Female
Age
0~5
6~19
20~39
40~54
55~64
65 over
Insurance type
Health insurance
Near poor
Medical Aid
Medical department
Internal medicine
Surgery
OBGY, pediatrics

Others
Benefit extension
policy object
Yes

No

4,140+7,131

4,369+ 7,668
3,894+6,495

2,595+8,134
2,573+£4,654
3,233£5,198
4,070%£6,517
4,444+7,439
5,068+7,775

4,082£6,974
4,643%9,761
4,852+ 8,331

4,268+7,601
5,129+7,585
2,875+6,744
2,42712,426

5,490+8,840
3,369+ 5,800

4,149°+6736

4.380°+7,212
3,899+6,170

2,801°+7,903
2,502+4,331
3,239£5,206
3,994°+5,873
4,431%6,705
5,093°+7,604

4,090*°+6,662
5082+8,154
4,807+ 7,356

4,357°+7,152
5,250°+7,424
2,634°+5,702
2,283°+2,284

5,641°+8,531
3,322°+5317

4,1127°+7.390

4,238*°+7974
3,970+ 6,667

3,063*°+7,739
2,656+3,894
3,053+3,717
4,149°°+ 8 654
4,590+7,942
4,809°°+7,789

4,033%°+6,758
5,804+21,201
4,691%°+6,970

4,081%°+6,759
5,360%°+9,526
2,811%°+5 689
2,283°+1,938

5,310°+9,189
3,403*°+ 5,969

4,220°+8,074

4,472°+8,804
3,950%7,201

2,235°+8,264
2,637+5,049
3,244+5252
4,308°+7,932
4,540+8,902
5,260a+8,630

4,151°£7,791
4,333+11,032
5,189°%1,049

4,369°+8,987
5,054*°+8,059
3,069°+7,835
2,560°+2,536

5,449°°+9 761
3,482°+ 6,757

OOP : out—of—pocket, OBGY : Obstetric gynecology, post—hoc analysis : Dunnett T3, Scheffe(a>b>c)
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0.001

0.007
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(Comparison of out-of-pocket payment by the periods of policy implementation

Total
Sex
Male
Female
Age
0~5
6~19
20~39
40~54
55~64
65 over
Insurance type
Health insurance
Near poor
Medical Aid
Medical department
Internal medicine
Surgery
OBGY, pediatrics

Others
Benefit extension
policy object
Yes

No

1,398+2,087

1,431+2.217
1,362+ 1,937

607 £1,366
867+1,132
1,276£1,560
1,462+1,932
1,475+2,223
1,685+2,456

1,439£2,121
969+ 1,868
913+1,486

1,223+2,114
2,010+2,471
768%+1,196
1,070+ 916

1,521+2,444
1,327+1,849

1,501°+2,080

1,5357+2,203
1,463°+1,937

7457+ 543
917°+1,115
1,3577+1,602
1,544°+ 1,951
1,5627+2,102
1,799°+2 458

1537°£2,111
1,157°+1,743
1,0207+ 1,542

1,333°£2,055
2,183°+2516
811°+1,165
1,087+ 898

1,696°+2,435
1,3927+ 1,845

1,402°°+2.303

1,369°°+2. 186
1,440°°+2,428

755°°+1,313

898%°+1,058
1,255°°+ 1,385
1,442°°°+2 157
1,585%°+2,768
1,593%°°+2,704

1,444°°+2 316
1,205%°+ 3,443
839*°°+1,313

1,1937°+2,115

2,095°+3,011
756%°+ 1,087
1,003+ 781

1,444°°+2 457
1,377°°+2,206

OBGY : Obstetric gynecology, post—hoc analysis : Dunnett T3, Scheffe(a>b>c)

57

1,339°+2,249

1,378°+2.432
1,297°+2,034

486°+1,274
810°+1,110
1,198°+1,517
1,427°%2,050
1,419°+2 564
1,667°+2,651

1,382°+2.284
822°+2 051
892°+1,643

1,169°+2,393
1,884°+2,554
739°+1,283
1,048+ 911

1,401°%2,621
1,301°+1,991

Unit : 1,000Won, Mean+SD

1,235°+1,752

1,263°+ 1,831
1,205°+ 1,663

426°°+1,103
823%°+1,224
1,181°+1,521
1,303°+ 1,605
1,327°+1,782
1,451°+2,028

1,282°+1.795
749°+1 237
733°+1,060

1,036°+1,725
1,786°+2,065
713°+1,133
1,070+ 916

1,300°+2,086
1,198°+1,532

1297749, 1,2054
P43t eH(p<0.001).

<0.001

<0.001
<0.001

<0.001
0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

0.057

<0.001
<0.001



HE Aol HAFH A foldt JolE B
o] 0~541¢} 55~644= 12 7§D &SIkttt
A7 223491(p<0.001), 20~54A41= AH A3 HH
ot A3 ol Al FAskITH(p<0.001). 6~19A0l14
= 917H oA 898U} 810H Yo7 sy} 33}
AR A Fof 823H YR A Tl o o] gk
I FoJgh ztoli= §I%laL, 654 ool A= 23 74
A 5 1 5934 UA 1,667THYNOE FII5IT7} THA
14518903 7F48k3lHp<0.001)

A7ZEF M= o] APHpE 1,537 A
1,4444 9, 1,382, 12824 Yo §2J3t 2jol= B
olm 7F4st9aL(p<0.001), A= 12 A= A4
A2 o]% 1,157THYAM 1,206HYez FUsIATtr}

82279, 749H Yo R A THp<0,001). o=
L 1,0204 Qo4 8394 Yoz Fhasiclr) 22 A4l o
5 8927 e Z7lslar thA] 733H YR Akt
(p<0.001).

o} Fopet oat Hol= A@o] xYd45 [Folgh 2}
o] Ho|m 7hAst¢l 11 (p<0.001), ARF-Qlake} Aobg A
Yoo A= 8114 YA 7564, 7T39HY, 7T13HY0e
2 FY5HAl 48k etk (p<0.001) A3 F7t vl
P o Hato] Zol7}k gloiet,

AP EE A8 ol oA A8 g} v dgd ) B
T WA o] AYE4E HolbekFo] o8k {Hast

% cHp<0.001).

<HE 4> HMAR A|7|8 MEAZIZH| H| T

-0

(Comparison of physician surcharges by the periods of policy implementation)

Unit : 1,000Won, Mean+SD

Post—policy period

Variable Pre—p.olicy
period

Total 292+448 366°+£514
Sex

Male 301+467 375°+536

Female 282427 356°+489
Age

0~5 158533 207°+608

6~19 1721269 218°+305

20~39 244+338 3097+ 386

40~54 319+433 396°+496

55~64 331+470 410°+536

65 over 3311466 413°£546
Insurance type

Health insurance 292+ 445 366°+510

Near poor 2661498 327°+571

Medical Aid 288477 370°+563
Medical department

Internal medicine 232+378 291°+ 446

Surgery 414+551 539°+636

OBGY, pediatrics 164+ 406 1872403

Others 316299 378°+323
Benefit extension

policy object

Yes 380£577 487°£674

No 241+344 298°+ 383

P-value
2

244°+428 234°+383 207°+326 <0.001
248°+ 475 244°+398 212°+334 <0.001
240°+368 222°+365 202°+317 <0.001
184°°+556 119°+490 127°+426 <0.001
164°+321 135°+214 111°+209 <0.001
199°°+312 186°+276 164°+241 <0.001
262°°+ 456 255°+356 227°+301 <0.001
278°°+547 266°+394 240°+340 <0.001
265°+366 276°+392 234°+327 <0.001
243°+413 234°+ 381 208°+325 <0.001
302°°+822 196°+415 171°+302 <0.001
243°°+ 48 236°+ 400 202°+345 <0.001
181°°+292 187°+313 164°+253 <0.001
372°+582 318°+451 2807+ 386 <0.001
154°°+419 140°+429 148°+370 <0.001
205°+227 266°+251 237°+273 <0.001
317°+566 204"+ 477 268°+398 <0.001
201°+311 196°+307 173°4272 <0.001

OBGY : Obstetric gynecology, post—hoc analysis : Dunnett T3, Scheffe(a>b>c)



AR 3 AFRAAE o] AZad WAl v g Wl AEETEY 9 AenE FHos

3) MEATIE U MITHM HMEY A7IE MR A 3% ANAD o|F 135HY, 276HHUelA 11134
H| H| 2 A, 2344 Yoz §oJ3t 2po]l5 Kol A HHp

<0.001). 20~6AX7HA= 12} H AT 234 A T 2}

Agads AR AAGH ofFo] foslA 4 o7} jlo] #Astgoy WAHOR Fidte HES
aotgle, W o W A AR AT 13} A BATHp<0.001).
A3 o] 37539, 356HYollA] 24839, 240H Yo ABEPANN = e 2 e Holn 3667 90]
Ot Aolg HAAL, thA] 32k AAIAGH o] % 244309, A 2439, 23434, (p<

2087'44 gog Fasigla
0.001), XM= 3273 o)A 302% % 1967449, 171
HYog A A AXrhs 71451 0V p<0.001) &
A AF B 7)7hE 9ol 2oz} giglth gEdes 1

2270l A 21279, 202U 02 Folgt 2jo] 5 Ho|

o ZF2aHith(p<0.001),
0~5Al= 12} 7HA78 3 Fofl 207 HollA] 18473

o7 MY gH|7} A

faal Aot (p<0,001) ANHE A A T 3708 2430 D07 SolalA 24
ol 71708 Aol Qlolth. 6~19419} 654 ol4ko]  oub 23 A F 236WLCR Hol7} glo] AR
A AANYAH 21809, 413U 14 ARRY 13 A3 33 AHTHe] Holw FoJakA] GkgroLt T

=,

-

Bof 16449, 265H Y2 Folgt 2fo]E K, th 8] Aaskth(p<0.001).

<E 5> WMHM AI7|E YUR 3 Bl

(Comparison of hospital room charge by the periods of policy implementation)
Unit : 1,000Won, Mean=SD

Total 751+1,697 749+ 1,461 736+ 1,448 762+2,011 740+1,711 0.347
Sex
Male 785+ 1,832 783+ 1,532 764+ 1,652 801+2,276 768+1,719 0.366
Female 715+1,540 713+1,380 706+ 1,176 722+ 1,683 712+1,703 0.910
Age
0~5 100743373  1,027+£2,935  1,135+3244 92043718  1,109+3554 0.106
6~19 498+ 1,081 472+ 899 473+ 690 525+1,119 528+ 1,472 0.165
20~39 589+ 1,106 605+ 1,027 518+ 669 571+1,163 584+ 1,268 0.177
40~54 671+1,268 671°+1,104  700*°+1485  708°+1597  604°+1,002 (0.001
55~ 64 712+1,450 710+1,189 755+ 1,245 721+1,837 695+ 1,357 0.684
65 over 851+1,573 857°°+1,443  816™+1261  869°+1837  810°+1,436 0.033
Insurance type
Health insurance 742+1,677 741+ 1,441 725+ 1,395 750+ 1,982 734+1,719 0.629
Near poor 841+2,131 894+ 1,436 957+3,059 816+2,808 735+ 1,751 0.545
Medical Aid 861+1,829 835+ 1,753 829+ 1,332 928+2,097 821+ 1,589 0.162
Medical department
Internal medicine 813+1,607 827°+1393  803*°+1.261  826°+2,001 755°+1,426 0.001
Surgery 768+1,349 788°+1,274 783°°+1391  751°°+1456  744°+1326 0.020
OBGY, pediatrics 87442884 795°+2336  769°°+2364  936°+3425  977°%3177 0.002
Others 335+ 396 324°+ 387 325°°+ 397 343*°+ 418 356°+ 381 0.001
Benefit extension
policy object
Yes 872+ 1,695 889+ 1,537 835+ 1,501 859+ 1,936 856+ 1,648 0.213
No 683+ 1,695 6721411 678+1,413 704+2,053 675+ 1,742 0.093
OBGY : Obstetric gynecology, post—hoc analysis : Dunnett T3, Scheffe(a>b>c)
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(Comparison of out-of-pocket rate by the periods of policy implementation)

Total 36.4+16.6 39.4°+158
Sex
Male 35.8+16.6 38.7°+£15.7
Female 37.1£165 40.2°+15.9
Age
0~5 30.6+16.6 35.8°+14.0
6~19 38.6+16.9 415°+159
20~39 421+159 44.7°+153
40~54 38.4+17.2 41.2°+16.6
55~ 64 35.6+16.9 37.9°+16.4
65 over 349+15.3 37.6°+14.8
Insurance type
Health insurance 37.9+£159 40.7°+15.2
Near poor 20.1+15.3 24.3°+14.4
Medical Aid 19.7+£140 226°+13.8
Medical department
Internal medicine 31.9+16.7 34.2°+16.0
Surgery 40.4+159 44.2°+143
OBGY, pediatrics 33.6+16.0 36.6°+15.1
Others 448+12.4 48.0°+11.2
Benefit extension
policy object
Yes 26.9115.8 30.1°+15.8
No 41.8+145 446°+13.2

Unit © %, MeanxSD

OBGY : Obstetric gynecology, post—hoc analysis : Dunnett T3, Scheffe(a>b>c)

Yz Hok= 1814YU0lA 187H¢ o= 27} 7jA o) %
ot SRt 1647 9 R 24611 1(p<0.001), <}t
Hok= Aeizlgn|zh 539H o)A 372H¢, 318714,
2809 oR A&AoR FofshA Fastrk(p<0.001).
AR} Aopg ATk 187HYA 154U 0R A
A ARths sk o (p<0.001) FH Ay &
140789, 14842 7|71 {3k o]zt it 7]et
Hol= 22} 7HA 0]F 225%ol|A] 266F PR Ot F
7kslet7} 237302 +463irk(p<0.001).

APgEE A8 olfollAs gt nA gV wE
2 AR Aot 13} AR Sof 4879, 298 o
A 3174, 201 Y02 {oJgt ApolE Hlar, thA] 33
MR 0% 29439, 196HUlA 2684, 1734

o7 $olgt AolE Holn 7243k thp<0,001),
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36.6°+16.1 33.8°+16.8 33.2°+16.9 <0.001
358°+159 33.3°+16.9 32694172 <0.001
375°+16.4 34.3°+16.7 33.8°+16.5 <0.001
34424156 26.9°+17.8 26.3°+16.6 <0.001
385°+17.1 356°+17.4  357°°+172  <0.001
429°+153 39.4°+158 38.9°+16.4 <0.001
38.0°+16.6 35.9°+17.2 35.3°+17.6 <0.001
357°+165 33.4°+17.0 33.2°+17.4 <0.001
338°+152 328°+154 318°+15.4 <0.001
38.0°+155 35.3°+16.2 347°+16.3 <0.001
23.4°+148 15.8°+14.6 17.9°+16.1 <0.001
19.9°°+154  17.6°°+135 16.9°+14.1 <0.001
31.4°+16.2 298°+16.8 29.3°+17.2 <0.001
420°+143 36.9°+16.5 37.1°£16.1 <0.001
33.6°+157 31.6°+16.7 29.8°+15.9 <0.001
441°+136 416°+125 412°4129 <0.001
26.4°+151 243°+153 23.9°+155 <0.001
42.3°+135 395°+14.9 38.4°+153 <0.001

4) MEiZIZ U MZHA JHMEM AI7|E UHE &

of H| @

U= FHLE HA Algo] me} 723t Zpo| & HolZ|
U= gl o Wytth oAM= 7IZHEE Apol7t ¢l
AL AGAAE 40~54A1= 523 zfo] glo] ekt F
7kttt 32k A8 3 708 oA 604 Y02 FhAS)
FL(p<0,001), 654 oJAtoflx+= 857H YA A 8164
O F TFAasiTtrt 22 Ald 3 869 YR ST 3

2 Al & 8108 Y0 & 743t Th(p=0.033).
RGP, APEE A& R R Este] £43 A
Tl A GA] 717PE R 2fo]7E it
I} FEA Wi} Hop= 803H Yol 826K YR 2
2} A T 2718 3AF A3 & 755U ez o



T 783K YA 751 P = A5kt (p=0.020).
=]

H, ARERITRel o adT= 22F AR & 7693 o

A= AR o] AR Bl Rl

9 W HTETEY

i

e Wailg FHoR

A A PR O %
40.2%°0 4 32.6%, 33.8%=

ol @d¥} o W

olE HolH Z}7} 38.7%

#2313 TH(p<0.001).
0~5A1et 20~39Ml= 24+ AR Ao 7

s

;"

N

o

A 936AYoR  YURE Eolo] A Z/BIAT  34.4%, 42.9%004 26.9%, 39.4%= §olat Aol
(p=0.002). %aL(p<0.001), 6~19M1€} 40~64M= 22} 7HAA =
FAAE §ofH 22t (p<0.001) 3% 4%
5) MEZIE ¥ MIHA JHMEM A7|E 2ARE A Tofl= o A719F frofRt ol 7t GlSITE, 6541 ol el
E Hlw A= 37.6%001 4 12+ 7|83 o] % 33,8%2} 22} 71414
A o]% 32.8%= astal 32k /MAAH 0% 31.8%
IR EHES SR A EQlFEgo] AHA|5h= H] 2 A 93 Aol & Kol 4sith(p<0.001).
<E 7> UHSIRYYHAIS 0| g5lo] ATt HOlREgo] YL DXL 22
(Factors influencing on out-of-pocket rate using Generalized estimating equation)
Variable CORIEEE
Exp(B) 95% Cl
Sex
Male Reference
Female 0.50** 0.36~0.64
Age
0~5 Reference
6~19 8.15 —15687.23~15703.52
20~39 10.49 —15890.62~15911.62
40~54 10.85 —15976.11~15997.79
55~64 9.46 —15620.38~15639.29
65 over 9.09 —15598.84~15617.03
policy period
pre—policy period Reference
post—policy period 1 —-2.55% -2.98~-212
post—policy period 2 —4,93* -5.09~-4.77
post—policy period 3 -5.65** -5.85~-5.46
Insurance type
Health insurance Reference
Near poor —20.86** —-21.45~-20.29
Medical Aid —-18.25* —18.55~-17.96
Medical department
Internal medicine Reference
Surgery 6.28™* 6.11~06.45
OBGY, pediatrics 0.07 -0.23~0.37
Others 6.77** 6.54~6.99
Benefit extension policy object
No Reference
Yes —-15.18** —15.34~-15.02

* P<0.05, ** P<0.001, 95% CI : 95% confidence interval, OOP : out—of—pocket, OBGY : Obstetric gynecology
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AR e 7|7HHR 40.7%, 38.0%, 35.3%,
34.1%% +olsA 748 oK (p<0.001), A9l 2
2} 7 AR ATt 23 4%l 15.8%F ZpolE H4
tHp<0.001). YEFol= A7EFI} vl 22.6%0)
X 19.9%, 17.6%, 16.9% 748t THp<0.001).

Wt Foke} ofat Fof 9 7[eHok= 22 74 S7HA]
FolsHAl skt Hp<0.001) o]Fol= xfolg Kol
A QFQkaL, ARRQIILeL Ao il 13} A A o]
S0} 92} |AAR 0]% 33 6%1A 31.6%= TA5HA|
TFFofRt Apo|7t AL 32F A o] % 29.8% = ThA|
Folgt 2fo| & Kol 74t th(p<0.001).

AEE A Al 22k AR o] %A
30.1%0l|1 4 26.4%, 24.3%= 4-2J3F X}o]S Ho|w 7hA
ot 32k AR o]F 23 9%= Aol7t HAL(p<
0.001), mAEej2 Adlo] APdps 2lFEE0]
FJ8HA 75k tHp<0.001).
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