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Table 1. Definition of the independent variables

Varables Group

patient factors

Sex

. 13-44
. 45-84
5. Bb-74
6. 75-84

7. >85

Agelyears)

o 1. Health insurance subscribers
Health Insurance type

(3]

. Medicaid aid recipients

Hospital factors

1. Certified tertiary hospital

-3

. o . General hospital
Hospital type i o

3. Hospital

4

. Clinic

1. Secul
2. Busan
3. Incheon, Gyveongai
4 Gangwon
5. Chungbuk
Location 6. Daejeon, Chungnam, Sejong
. Jeonbuk
2. Gwangju, Jeonnam
5. Daesgu, Gyeongbuk
10. Ulzan, Gyeongnam

11. Jeju

Medical details

o ) 1. Outpatient
Medical care service type i )
2. Inpatient

18



Table 2. Definition of the independent variables (continued)

Variables

Group

Medical details

Medical department

—

L S R ]

oo

8.

11

Lz.
13.
14

5.

. Orthopedic Surgery

. Neurosurgery

. Internal Medicine

. General Seurgery

. Obstetrice & Gynecology
. Emergency Medicine

. Ophtalmology

Pediatrics

. Plastic Surgery
10.

Urclogy

. Rehabilitation Medicine
Ear, Nose & Throat
Dermatology

Thoracic Surgery

etc

Diagnosis

1 Certain infectious and parasitic diseases

-
&

e L

oo

1

Neoplasm, Dizeases of the blood and blood-forming organs
and certain disorders involving the immune mechanism

. Endecrine, nutriticnal and metabelic diceases

. Mental and behavicural discrders

. Diseases of the nervous system

. Diseases of the eyve and adnexa, Diseases of the ear and mastoid process
. Diseases of the circulatory system

. Dizcases of the respiratory systemn

. Dizcases of the digestive system

. Digeases of the skin and subcutaneous tissue

. Diseases of the musculoskeletal system and connective tissue

. Diseases of the genitourinary system

. Pregnancy, childbirth and the puerperium

. Certain conditions originating in the perinatal pericd

. Congenital malformations, deformations and chromosomal abnormalities
. Injury, poisoning and certain other consequences of external causes

. Factors influencing health status and contact with health services

. etc

operation

#+15. etc: Diarnoctic Radiclorv, Famil
medicine. oreveative medice. Orienta

*+132. etc: Svmotome. tiras and sbnormal clinical and laborstorv findines. not elcewhere
morbidity and mertalitv. Factors influencinr hezlth ot

edicine, Aneztheiclory, Dentiztrv. Meurgpsvchisiry, Radistion oncolory, nuclear
Wedicine. Patholosy Department. Occupational and Eaviromeantal Medicine

ified. External cauzes
or soecial puro

19
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Table 3. General characteristics of study sample at baseline

L. Total
Characteristics (N %)
Socio=-demographic factors
Sex
Male 10,693 4549
Female 12,587 54.1
Age
(-5 years 2 20
6-18 years 695 3.0
19-44 years 4 BaG 20.8
45-64 vears 2.674 37.2
65-74 years 4,22 18.1
75-84 years 3.601 155
=85 years 800 ia
Public health insurance type
Health insurance subscribers 17 268 T7a.1
Medicaid aid reciplents 6,022 259
Hospital factors
Hospital size
Teritdary Hospital 6.274 6.9
Heneral Hospital 6,764 29.0
Hospital 6,833 25.4
Clinic 3419 14.7
Location
Seoul 7.565 325
Busan 2,527 10.9
Incheon, Greonggl 5.704 245
Gangwon 237 19
Chungbuk 426 1.8
Dagjeon, Chungnam, Sejong 1,328 5.8
Jeonbuk 203 38
Gwangiu, jesnnam 1,127 4.8
Dasgu, Gyeongbuk 1,588 6.9
Ulsan, Gyeongnam 1.54 6.6
Jeju 108 0.5
Medical care service factors
Medical care service type
Outpatient 8.210 35.3
Inpatient 15,080 4.7
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Table 4. General characteristics of study sample at baseline (continued)

Characteristics Total
(N, %)
Medical care service factors
Medical department
Orthopedic Surgery 6,321 z7.1
Meurosurgery 4 645 195
Internal Medicine 4020 17.3
General Seurgery 2,008 8.6
Obstetrics & Gynecology 1.alG 6.5
Emergency Medicine 702 30
Cphtalmology BEZ 24
Pediatrics 556 24
Flastic Surgery a02 z2z
Urclogy 438 1.5
Rehabilitation Medicine 406 1.7
Ear, Nose & Throat 388 1.7
Dermatology 318 1.4
Thoracic Surgery 317 1.4
etc 541 25
Diagnosis
Certain infectious and parasitic diseases hd4 Z3
Meoplasm, Diseases of the blood and blood-forming organs and certain 1 899 8.0
disorders involving the immune mechanism
Endeccrine, nuiriticnal and metabolic discases 504 22
Mental and behavicural disorders 113 0.5
Diseases of the nervous systemn ale 35
Diseases of the eye and adnexa, Diseases of the ear and mastoid process 743 3.2
Dizeases of the circulatory system 2,041 B8
Diseases of the respiratory system g6l 4.1
Diseases of the digestive systern 1,202 5.2
Diseases of the skin and subcutanecus tissue 4112 1.8
Dizeases of the musculoskeletal system and connective tissue 6,230 Z6.8
Diseases of the genitourinary system 1,324 5.7
Pregnancy, childbirth and the puerperium 134 0.6
Certain conditions originating in the perinatal period 158 Q.7
Congenital malformations, deformations and chromescmal abnormalities 1,048 4.5
Injury, poisoning and certain other consequences of external causes 3,539 152
Factors influencing health status and contact with health services 1,206 52
etc 4116 1.8
Operation
yes 10,387 44 6
no 12,903 554
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H &9 AA H4S 50.76% = YEFTHTABLE 3).

Table 5 Means of total medical fee verification cases

Characteristics N Means sSD Min Max
Total 23,250 b0.76 34.28 0.05 100.00
Toh 20199 AEREAQH A9 F IEY] F vlao] B]Eo] A=

20199 % Hzu|ggel e Ao F XgH] F vH|Fo] H|Eo] AAs=
H] & (0] 3}, B]Fo] B)&) 9 HAAS JA9 - 48.34%, 32 A
52.82% % Q¥ At (p<.000). dFof wE v]Fo] v &S 0-549

49 60.04%, 6-18412] A9 67.98%, 19—-4442] % 61.56%,
45-64412 B 52.15%, 65—=74412 73 45.38%, 758442
7% 38.86%, 854 o]¢l A$ 32.02%% 21 3 tH(p<.000).
R Feo] wE vFe] uEe AARF/A] He 56.16%,
g Fo] ke A 35.280 % YEFSTH(PL.000).
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67.79%, 71€} AW 72 H]lFo] HES 76.65%=
e TH(p<.000).
T oo wWE Hjgo HE HAS FE2 IHF 36.78%, Fe

kA k> A5 62.02%% HEFRTH(P<L.000).
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Table 6. Univariable analysis: factors affecting the rate of uncovered health care services

(N=23,290)
Characteristics N Means SD Min Max F-value Pr>F
Socio-demographic factors
Sex
Male 10,693 834 3398 007 100.00 9924 <.000
Female 12,597 5282 3355 005 100.00
Age
0-5 years 454 60.04 3398 058 100.00 263.69 <000
6-18 years 6395 67.98 3320 0.14 10000
15-34 years 4,848 61.56 33.37 005 100.00
25-64 years 8674 52.15 3388 005 100.00
65-74 years 4.220 45.38 3341 007 100.00
75-84 years 3.601 3888 31486 005 100.00
285 years 800 3202 2942 0.1l  100.00
Public health insurance type
Health insurance subscribers 17,268 56.16 3580 005 100.00 1783.84 <.000
Medicaid aid recipients 6,022 3528 27.3% 0.19 100.00
Hospital factors
Hospital size
Teritiary Hospital 6.274 4201 3545 005 100.00 878.07 <000
Heneral Hospital 6.764 L8 3352 007 100.00
Hospital 6,833 $9.91 28.90 030 100.00
Clinie 3418 68.31 31.50 0.14 100.00
Location
Seoul 7.565 5441 3446 005 100.00 21.18 <.000
Busan 2,527 4733 3384 0.1 100.00
Incheon, Gyeongsi 5.709 50,72 3375 009 100.00
Gangwon 437 44383 3420 0.33 100.00
Chungbuk 426 41.25 3358 0.19 100.00
Daejeon, Chungnam, Sejons 1.348 4935 336! 0.11 100.00
Jeonbulk $03 46.43 3358 0.15  100.00
Gwangju, jeonnam 1127 4547 3283 0.13  100.00
Daegu. Gyeongbuk 1.599 5176 3377 022 100.00
Ulsan, Gyeongnam 1,540 45.02 33.77 0.14 100.00
Jeju 109 57.92 35.08 050 100.00
Medical care service factors
Medical care service type
OQutpatient 8210 72. 30.29 00S 100.00 684320 <.000
Inpatient 15,080 38.71 30.05 005 100.00
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Table 7. Univariable analysis: factors affecting the rate of uncovered health care services
(N=23,290) (continued)

Characteristics N Means 5D Min Max F-value Fr»F
Medical care service factors
Medical department

Crthopedic Surgery £.321 B 30,92 0.0 100.00 141.71 < 000
Neurcsurgery 4645 51.95 3251 0.0 100.00
Internal Medicine 4.020 36.43 34.38 007 10000
General Surgery 2.008 9.26 35.86 0.14  100.00
Chetetrice & Gynecology 1.616 62.03 30.71 0.17 10000
Emergency Medicine 702 57.28 37.57 0.12 100.00
Cphtalmelasy BE2 70.08 3144 0.26  100.00
Pediatrice BBE 54.39 33.83 058  100.00
Plagtic Surgery 502 70.36 3505 0.39
Urclogy 438 57.80 34.24 0.14
Rehabilitation Medicine 408 36.26 33.77 0.50
Ear. Noee & Throat 388 57.06 3066 0.68
Dermatology 318 80.33 28 66 1.11
Thoracic Surgery 317 32.64 35.89 2.21
ete 591 67.86 34.40 0.14
Diagnos=ie
Certain infectious and parasitic diseaese 544 42.42 36.30 0.17  100.00 154,61 < 000
Necplasm, Diseases of the blood and blood-
forming crgans and certain discrders involving 1.88% 50.14 36.00 0.16 100.00
the immune mechanism
Endocrine. nutritional and metabolic dissases 504 45.88 36.09 Q.13 100.00
Mental and behavioural disorders 113 51.79 36.63 0.14 100.00
Dieeases of the nervous system gl 45.68 3807 0.15 100.00
Liseases of ::: :_: i::j::::_;::s ses cf the 743 8634 3177 0.26 100.00
Diesaese of the circulatory system 2041 33.35
Diesmese of the respiratory system Sel 32.80
Diesasse of the dissstive system 1,202 33.80
Dieeaeee of the elin and subcutanecus tissue 412 35.47
Dissases ju":;‘;f:l:i:z:l Eystem and 6230  56.67  29.86 0.12  100.00
Dieeaees of the genitournary system 1,324 5&.06 34 .87 0.11 100.00
Pregnancy. childbirth and the pusrperium 134 47 83 31.65 2.45 100.00
Certain cencitions eriginating in the perinatal 158 63.268  37.19 0.32  100.00
period
C enital malformations. deformatione and
ons chromossmal abnormalities 1.048 B2.81 313.59 0.05 100.00
fjury. peisaning and certain cther 3533 4217 29.88 008 100.00
coneequences of external causss
Factors nfluencing health statue and contact . - - P
with health services h.208 .32 o.le 0000
ete 416 76.B5 313.02 0.23  100.00
Operation
yes 10.387 36.78 25.39 3604 65 <.000

no
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Table 8. Multivariable analysis (Model 1): factors affecting the rate of uncovered health care
services (N=23,290)

Characteristics B S/E tValue P
Socio-demographic factors
Sex
Female ref.
Male -4.96 043 -11.55 <.000
Age
45-64 years ref.
0-5 years 3.77 1.56 2.42  0.016
6-18 years 12.50 1.28 9.78  <.000
19-44 years 547 0.59 9.26 <.000
65-74 years -5.78 0.61 -3.51 <.000
75-84 years -11.75 0.65 -18.14 <.000
=85 years -19.14 1.20 -15.95 <.000
Public health insurance type
Health insurance subscribers ref.
Medicaid aid recipients -16.84 0.50 -33.46  <.000
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Table 9. Multivariable analysis(Model 2): factors affecting the rate of uncovered health care

services (N=23,290)

Characteristics B S/E tValue P
Socio-demographic factors
Sex
Female ref
Male -2.45 0.42 -6.00 <.000
Age
45-84 years ref.
0-5 years 4.16 1.50 277 0.006
6-18 years 13.54 23 11.05 <000
19-44 years 3.10 0.57 542 <000
65-74 years -4.76 0.59 -8.14 <000
75-84 years -9.65 0.83 1545 <000
=85 years -14.56 1.16 12.93 <000
Public health insurance type
Health insurance subscribers
Medicaid aid recipients -15.77 0.45 32,15 <000
Hosgpital factors
Hospital size
General Hospital ref.
Teritiary Hospital 197 0.55 356 0.000
Hospital 18.57 0.55 3441 <000
Clinic 19.52 0.89 28.47 <.000
Location
Seoul ref
Busan -4.70 0.71 -6.58 <.000
Incheon, Gyeonggi -4.70 0.55 -858 <000
Gangwon -7.99 153 -5.24 <000
Chungbulk -11.56 154 -7.48 <000
Daejeon, Chungnam, Sejong -5.25 0.92 -5.72  <.000
Jeonbuk -5.61 1.09 -5.14 <000
Gwangju, Jeonnam -9.37 0.99 -5.45 <000
Daegu, Gyeongbulk -4.14 0.85 -4.84 <000
Ulsan, Gyeongnam 7.61 0.87 -8.71 <000
Jeju 0.20 3.00 0.07 0947
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ko (p<.000), A7 AlE2e AL 7.12% point 24T (p<.000). =2}
P27 A FdEr] AW 7.17% point F1L(p<.000), = A=2
A2 10.97% point S8Eo ™ (p<.000), 5 AlF9 AW 12.41% point
S TH(pK.000). &3 AlFe e FAAGE] &5 ASH 93t 249
A vls] 11.86% point W9kl (p<.000), FH-¢} )t 222 AL
11.09% point S3to.™ (p<.000), ¥ AEe] A& 5
EAUTH(p<.000). A4, E4F W AFEL2 7.72% point $3k1(p=0.003),

%
AAEE= 2.33% point E%OU o] EAHOR

rlr
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=
o,
Jn
ol
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of |
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0%,
ofje
ok,
1o
o,
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rir

N

.24 % point

o) &tA] kTH(p=0.310). T3, AHA 718, Wy W A9 o]

G %
ARG 25 AT ok 22 AW e Hls] 2.90% point
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ST (p=0.004). J3ll, T5 W oF A ot 54 A3}= 1.07% point

sokont ol TAA SR FofskA %t (p=0.311). A FHiel YT

=X (p=0.006), et AW EFAE 5.91% point 3% 3kTH(p<.000).
TE Al WE HlEo vEe FEs T Ayl vE rEs A @
7514 10.69% point 3% % THp<.000)
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Table 10. Multivariable analysis(Model 3): factors affecting the rate of uncovered health care
services (N=23,290)

Characteristica B S/E tValue P
Socio-demographic factors
Sex
Famale raf
Male =1.7% 038 =475 <000
Age
35-64 years ref
0-5 vears 3.4l 163 .01 0.044
E-18 years 9.61 1.25 TEE <000
19-44 years 1.35  0.53 253 0011
£5-T4 years =366 051 =714 <000
T5-84 years -573 055 -10.49 <000
=85 years -5.58 Loz -6.43 <000
Public health insurance type
Health insurance subscribers ref.
Medicaid aid recipients -6.04 0a8 -13.25 <000
Hospital factors
Hos=spital size
General Hospital ref
Teritiary Hospital 236 Q.50 472 <000
Hospital 1593 056 28.44 <000
Clinie 853 0868 13.10 <000
Location
Seoul ref.
Busan -3.27 063 -6.81 <000
Incheon, Greongs -3.06 048 -6.34 <000
Gangwon =7.13 1.33 =534 <000
Chungbulk -B.05 1.35 -5.96 <000
Dasjesn, Chungnam  Ssjong -426 081 =529 <000
Jeonbuk =354 0% -3.69 0.000
Gwangiu. [eonnam =7.7 088 =877 <.000
Daegu, Gysongbuk -508 075 -6.78 <.000
Ulsan, Gyeongnam =-3.59 0.77 =597 <000
Jeju -340 262 -1.30  0.1%5

Medical care service factors
Medical care service type

Inpatient ref.
Cutpatient 2432 051 4752 =000
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Table 11. Multivariable analysis(Model 3): factors affecting the rate of uncovered health care
services (N=23,290) (continued)

Characteristics B S/E tValue P
Medical care service factors
Medical department

Orthopedic Surgery ref.
Meurosurgery 400 0.56 7.11  <.000
Internal Medicine -7.88 0.74 -10.71 <.000
General Surgery 288 0486 3.36 0.001
Obstetrics & Gynecology -15.08 1.11 -13.61 <000
Emergency Medicine -2.02 1.19 -1.70 0.0%0
Ophtalmology 10.89 184 592 <000
Pediatrics -7.54 1.72 -4.38 <000
Plastic Surgery 1751 1.35 1234 <000
Urclogy 2.16 153 1.41 0.158
Rehabilitation Medicine -8.99 1.43 -6.98 <.000
Ear, Nose & Throat 6.63 1.59 417 <000
Dermatology 9.33 1.88 5.03 <.000
Thoracic Surgery -0.38 1.66 -0.23 02821
etc 127 1.25 1.01 02312
Diagnosis
Diseases of the musculoskeletal system and connective tissue ref.
Certain infectious and parasitic diseases -13.21 1.31 -10.20 <.000
Necplasm. Dissases Q‘fﬂ.le blo?c' and ‘.blooc'-f:u'm.ing m’lgms and certain discrders -3.06 085 -245 0.001
invelving the immune mechanierm
Endocrine, nutritional and metabolic diseases -12.17 1.35 -3.04 <.000
Mental and behavioural disorders -15.33 2.62 -5.84 <.000
Diceases of the nervous system -7.12 1.07 -6.68 <.000
Disenses of the eye and acnexa. Disesses of the ear and mastoid process =717 1.65 -4.35 <000
Diseases of the circulatory system -10.97 0.82 -13.42 <000
Diseases of the respiratory system -12.41 1.10 -11.28 <.000
Diseases of the digestive system -11.86 1.02 -11.68 <.000
Diseases of the skin and subcutanecus tissue -11.09 1.61 -6.90 <.000
Diseases of the genitourinary system -5.24 1.05 -453 <.000
Pregnancy, childbirth and the puerperium -7.72 257 -3.00 0.003
Certain conditions originating in the perinatal period 233 2.29 102 0.310
Congenital malformations, deformations and chromosomal abnormalities -2.5 1.00 -2.50 0.004
Injury, poisoning and certain other consegquences of external causes -362 0.59 -16.28 <.000
Factors influencing health status and contact with health services -1.07 108 -1.01 02311
etc 591 1.44 410 <000
Operation
yes
no 1063 047 2295 <000
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Abstract

A study on the influence factors on the percentage of uncovered health care

services cost

- Using requesting data for medical Fee Verification service in 2019

SuA Choi
Dept. of Health Policy Management
Graduate School of Public Health

Yonsei University

(Directed by Professor Woojin Chung, Ph.D.)

Background: Under Korea health insurance system, all medical care is divided into items
subject to medical care benefits and items that do not receive medical care benefits. Items
of care subject to care benefits are systematically managed through the review and
assessment system by HIRA, but, uncovered health care services are determined by the
caregiver's autonomous will. Uncovered health care services are an important part of
improving the profitability of nursing institutions, a major factor that causes the nation's
health insurance coverage rate to stagnate within the margin of error and increase the
national health care costs despite the policy to strengthen the coverage of benefits.
Therefore, it is intended to contribute to the planning and evaluation of related health
policies in the future by studying the ratio of uncovered health care services costs in total
medical expenses based on the request for medical fee verification service processed

through the 2019 system for medical care benefits.
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Methods: Annual data on requests for medical fee verification service processed in 2019
were used by HIRA PLUS SYSTEM of the Health Insurance Review and Assessment
Service. 23,290 cases were analyzed based on the amount duly paid after the examination
of nursing institutions dealing with medical departments in order to obtain the proportion
of uncovered health care services costs in total medical expenses and to identify the factors
affecting them. Linear regression analysis was performed considering the correlation of
factors in the study. All analyses used SAS Version 9.4 (SAS Institute, Cary, NC, United

States), with a significant level of 5%.

Results: As a result of multivariate analysis by controlling all of the characteristics of the
patient, hospital, and medical care details, the ratio of uncovered health care services costs
to women was higher than that of men in gender, 6-18 in age, health insurance in health
insurance, Seoul Metropolitan Government in hospital-level nursing homes, outpatient care

in medical care type, plastic surgery in medical department.

Conclusions: In light of this study, women, 6-18 years of age, health insurance, hospital-
level nursing institutions, nursing homes located in Seoul Metropolitan City, outpatient care,
plastic surgery, disease classification of muscle systems and connective tissues, and surgery,
need to be done after in-depth analysis of the causes of factors with high uncovered health
care services costs rates. A lot of attention and policies are needed to create a reasonable

and appropriate medical environment.

Keywords: uncovered health care services costs uncovered health care services costs ratio,

medical expenses, health insurance, coverage rate
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