HAQRFA S A #3904 A1%

ISSN 2287-3708(Print) ISSN 2287-3716(Online)
Journal of Health Informatics and Statistics (JHIS)
2014; 39(1): 42-59

Comparisons of Health Care Utilization Patterns and Outcome for
National Health Insurance and Medical Aid Program Cancer Patients
Kyung I. Youn'

Department of Medical Humanities, School of Medicine,
Keimyung University

Abstract

Objectives: To investigate the differences in heath care utilization and treatment outcome between
National Health Insurance and Medical Aid Program cancer patients.

Methods: From National Patient Survey database prepared by Korean Institute for Health and Social
Affair 183,796 cancer patients discharge summary data are extracted and analyzed. Two Logistic
regression models, one with health insurance status as dependent variable and the other with treatment
outcome as dependant variable, were used to determine the differences in outcome and utilization
between health insurance types.

Results: A Chi-Square test results showed that Medical Aid Program cancer patients used less tertiary
care hospitals, more emergency services, and had higher severity level and longer length of stay. However,
the logistic regression analysis results showed no significant association between treatment outcome and
health insurance status.

Conclusions: When the severity related factors such as Charlson Comorbidity Index, length of stay,
emergency admission were controled, there were no significant differences in treatment outcome between
National Health Insurance and Medical Aid Program cancer patients. However, Medical Aid Program
cancer patients were disadvantaged in access to tertiary care hospitals which produced better outcome for
cancer patients. Therefore, current policy that requires two stage verifications to access to tertiary care
should be reconsidered.
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Table 1. Definitions of variables
Variables Definition
Gender 1: Male 2: Female
Age (yr) 1:0-14 2: 15-44 3: 45-64 4: 65 or over
Residence 1: Seoul 2: Great city area  3: Rural area

Insurance type

[

Hospital type

1: Teaching hospital
Public/private 1: Public 2: Private
Admission sources 1: Outpatient
Length of stay (days) 1: 0~2 2:3~5
Severity* 0:CCl 0 1:CCl1
Treatment outcome 1

2

3: Death

: National health insurance (NHI)

2: General hospital

2: Medical aid program (MAP)

3: Small hospital

2: Emergency department

3:6~10 4:11~20 5: 21 or over

2:CClI2 3:CCl 3+

: Improved: completely recovered or improved
: Not improved: diagnosis only, not improved, hopeless discharge

*CCI was classified by corresponding ICD-10 of comorbidity to Charlson Comorbidity Index.
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Table 2. General characteristics of 1 month cancer patients discharged (2008~2011)

Variables Number of patients %

Gender Male 99,464 54.1
Female 84,332 459

Age (yr) 0~14 4,408 24
15~44 25,273 13.8

45~64 84,349 45.9

65 or over 69,766 38.0

Residence Seoul 40,361 22.0
Great city area 46,070 25.1

Rural area 97,365 53.0

Insurance type NHI 169,584 92.3
MAP 14,212 7.7

Hospital type Teaching 114,547 62.3
General 57,470 313

Small 11,779 6.4

Public/private Public 47,884 26.1
Private 135,912 73.9

Admission source Outpatient 152,452 82.9
Emergency dept. 31,344 17.1

Length of stay Less than 2 45,100 245
(day) 3~5 47,498 25.8
6~10 39,048 21.2

11~20 29,883 16.3

21 or over 22,267 12.1

Severity CCIO 122,351 66.6
CCl1 16,283 8.9

CCl 2 9,691 53.0

CCI 3+ 35,471 19.3

Treatment outcome Improved 158,598 86.3
Not improved 13,833 7.5

Death 11,365 6.2

Total 183,796 100.0

NHI: national health insurance, MAP: medical aid program, CCI: Charlson Comorbidity Index
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Table 3. Analysis of difference in outcome of 1 month cancer patients discharged

NHI MAP Total
variables Improved imglrogve d Death  Improved img‘rootve d Death  Improved imglr(z)tv od Death
Gender Male 77,691 7,647 6471 6,231 668 756 83922 8,315 7221
% 846 83 70 814 87 929 844 84 73
Female 69,143 5,000 3632 5533 518 506 74676 5518 4138
% 889 64 47 844 79 77 886 65 49
(D) 692.77 (0.000) 2523 (0.000) 703.10 (0.000)
Age(yr)  0~14 3610 450 53 273 16 6 3883 466 59
% 8738 109 13 925 54 20 88.1 106 13
15~44 21467 1327 666 1593 120 100 23,060 1447 766
% 915 57 28 879 6.6 55 912 57 30
4564 69,657 5038 3,707 5,062 400 485 74719 5438 4192
% 8838 64 47 85.1 6.7 82 886 6.4 50
65 or over 52,100 5832 5677 4,836 650 671 56,936 6,482 6,348
% 819 92 89 785 106 109 816 93 91
Y4l 2476.37 (0.000) 1610.04 (0.000) 2617.99 (0.000)
Residence  Seoul 33795 2391 1,975 1873 139 188 35,668 2530 2,163
% 886 63 5.2 85.1 63 85 884 6.3 54
Great city 36,537 2,925 2,563 3417 216 352 30954 3,201 2915
% 869 70 6.1 845 68 87 86.7 6.9 63
Rural 76,502 7,331 5,565 6,474 m 722 82976 8,102 6,287
% 856 8.2 6.2 813 97 91 852 83 65
4l 232.45 (0.000) 44,83 (0.000) 278.39(0.000)
Hospital  Teaching 97,016 7193 3961 5675 361 341 102,691 7,554 4302
type % 89.7 66 37 89 57 53 896 6.6 38
General 42246 3919 4,989 5033 560 723 47219 4479 5,712
% 826 77 98 797 89 14 823 78 99
Small 7572 1,535 1,153 1,056 265 198 8,628 1,800 1,351
% 738 150 12 695 174 130 732 153 115
alo) 3954550 (0.000) 443.19 (0.000) 4503.65 (0.000)
Admission  Outpatient 127,126 9,371 4,856 9,643 844 612 136769 10215 5,468
Source % 89.9 66 34 86.9 76 55 89.7 6.7 36
Emergency 19,708 3216 5,247 2121 342 650 21829 3618 5,897
% 69.8 116 186 68.1 1.0 209 696 15 188
alo) 10948.14 (0.000) 783.00 (0.000) 1177242 (0.000)
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Table 3. Analysis of difference in outcome of 1 month cancer patients discharged (continued)
NHI MAP Total
variables Improved imr’)\lr?)t/e d Death  Improved im;’)\‘r(())t/e d Death  Improved im;lu\lrgt/ od Death
Public/ Public 36,581 5337 2527 2,786 333 320 39,367 5670 2,847
private % 823 120 57 810 97 93 822 18 59
Private 110,253 7,310 7576 8978 853 942 119,231 8,163 8518
% 88.1 58 6.1 833 79 87 877 6.0 6.3
(D) 1807.13 (0.000) 12.36 (0.002) 1732.49 (0.000)
Length of Lessthan 2 37313 3845 1,268 2,263 269 142 39576 4114 1410
say (day) 879 a1 30 846 101 53 878 01 31
2-5 40,157 3020 1187 2,756 242 136 42,913 3262 1323
% 905 6.8 2.7 87.9 17 43 90.3 6.9 28
6~10 32,061 2,640 1470 2493 225 159 34,554 2,865 1,629
% 88.6 73 41 86.7 78 55 885 73 42
11~20 23212 1771 2,200 2192 206 242 25464 1977 2442
% 854 65 81 830 78 9.2 85.2 6.6 82
21 orover 14,031 1371 3978 2,060 244 583 16,0901 1,615 4561
% 724 71 205 714 85 202 723 73
baly) 9527.92 (0.000) 638.73(0.000) 10231.07 (0.000)
Severity CCl0 98,770 9,011 5489 7,549 818 714 106,319 9,829 6,203
% 872 80 48 831 9.0 79 86.9 80 51
CCl1 12,592 1,190 928 12302 143 128 13,894 1333 1,056
% 85.6 81 6.3 828 91 8.1 85.3 8.2 65
CCI2 7,751 633 521 669 60 57 8,420 693 578
% 87.0 71 59 85.1 76 73 86.9 72 6.0
CCI3+ 21,721 1813 3165 2,244 165 363 29,965 1978 3528
% 848 55 9.7 810 6.0 131 845 56 99
YD) 1224.95 (0.000) 96.47 (0.000) 1313.80 (0.000)
146,834 12,647 10,103 11,764 1,186 1,262 158,598 13,833 11,365
ot 86.6 75 6.0 82.8 83 89 86.3 75 6.2
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Table 4. Analysis of difference in treatment outcome 1 month cancer patients discharged

NHI MAP Total
Disease classification Freq, x )
(0) Im . Not Death Im . Not Death Im . Not Death
proved improved proved improved proved improved

Lip, oral cavity and pharynx Freq. 2,037 131 105 218 36 17 2,255 167 122 2454
% 89.6 58 46 804 133 6.3 836 6.6 48  (0.000)
Digestive organ Freq. 66,716 6194 5491 5705 608 714 72421 6802 6205 10470
% 85.1 79 70 812 8.7 102 84.8 80 73 (0.000)

Respiratory and intrathoracicorgans  Freq. 16462 2100 2234 1588 210 260 18050 2310 2494 710
% 792 101 10.7 712 10.2 126 79.0 101 109  (0.029)

Bone and articular cartilage Freq. 809 116 24 11 4 2 920 120 26 858
% 85.2 122 25 949 34 17 86.3 113 24 (0.014)

Melanotic and other skin Freq. 1,042 64 44 91 0 2 1133 64 46 6.32*
% 90.6 56 38 978 0.0 22 912 51 37 (0.042)

Mesothelial and soft tissue Freq. 1,628 184 83 122 8 8 1,750 192 91 2.76
% 859 9.7 44 834 58 58 86.1 94 45 (0252

Breast Freq. 13309 538 268 1,017 55 38 14326 593 306 16.14
% 9.3 38 19 916 50 34 9.1 39 20 (0.000)

Female genital organs Freq. 8878 566 282 676 64 61 9,554 630 3 60.21
% 913 58 29 844 80 76 90.8 6.0 33 (0.000)

Male genital organs Freq. 3181 294 125 174 24 9 3355 318 134 359
% 884 8.2 35 84.1 116 43 88.1 84 35 (0.166)

Urinary tract Freq. 5,029 3% 229 425 38 4 5454 434 263 9.20
% 88.9 70 41 855 76 6.8 88.7 71 43 (0.010)

Eye, brain and other parts of Freq. 1864 201 148 160 26 13 2,024 317 161 0.04
central nervous system % 809 126 64 84 131 65 809 127 64  (098)

Thyroid and other endocrineglands ~ Freq. 13241 39 60 373 14 8 13614 410 68 2081
% %.7 29 04 %4 35 20 9.6 29 05  (0.000)

Uncertain secondary and unspecified ~ Freq. 3719 535 350 298 37 39 4017 572 389 448
% 80.8 116 76 79.7 99 104 80.7 115 78 (0.106)

Uncertainorunknown behaviour  Freq  8ge8 837 655 799 61 56 9667 898 7L 245
of lymphoid, haematopoietic and

related tissue, unspecified % 85.6 81 6.3 872 6.7 6.1 85.7 80 63 (0299)

Independent multiple sites Freq. 51 5 5 7 1 1 58 6 6 0.19*
% 836 8.2 82 778 11 11 829 86 86 (0.910)

Total Freq. 146834 12647 10103 11764 118 1262 158598 13833 11365 21688
% 86.6 75 6.0 8238 83 89 86.3 75 62  (0.000)

*Expected frequency less than 5 cells are more than 25%.
Freq.: Frequency, NHI: national health insurance, MAP: medical aid program
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Table 5. Results of logistic regression analysis on factors affecting insurance type

95% ClI
Variables Odds ratio p-value
Lower Upper
Gender Male 0.000
Female 0.94 0.91 0.98 0.001
Age (yr) 0~14 0.000
15~44 0.84 0.74 0.95 0.007
45~64 0.77 0.68 0.87 0.000
65 or over 0.88 0.77 0.99 0.035
Residence Seoul 0.000
Great City 1.52 1.44 1.61 0.000
Rural 1.31 1.25 1.38 0.000
Hospital type Teaching 0.000
General 1.98 1.91 2.06 0.000
Small 2.33 2.19 247 0.000
Public/private Public 0.000
Private 1.06 1.02 1.10 0.006
Admission source Outpatient 0.000
Emergency 1.20 1.15 1.26 0.000
Length of stay (day) Less than 2 0.000
3~5 1.08 1.02 1.14 0.007
6~10 117 1.10 1.23 0.000
11~20 1.34 1.27 1.42 0.000
21 or over 1.94 1.84 2.06 0.000
Severity CCl0 0.000
CCl1 141 133 1.49 0.000
CCl2 1.15 1.07 124 0.000
CCI 3+ 1.12 1.07 118 0.000
Treatment outcome Improved 0.404
Not improved 1.03 0.96 1.10 0.419
Death 0.97 0.91 1.03 0.330

CCI: Charlson Comorbidity Index

NeAdns sd, w5, Aol s7AR
ERea o] Age FE aglom 4,
of, AFA, NESW, olmV|W F5, A

7b 94 0.050]8 )4l fojet Aoz e
T} (Table 6). £3] &2 —2LL (-2 log likeli—
hood of reduced model)3}2] }o]& Hol HE
v YUY =(6327.25), AUL4(4633.50), &
F52=(1081.39) 5 A9 FF=E AL
2 Uehps WSl w4, oms
(3614, 54 AHAE(1702.39) & =7
o] EA4S Uele Mk Amditol Adit
Qe vAE A2 et

f

2=
o
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Table 6. Likelihood ratio tests on the variables that affect treatment outcome

Model fitting criteria Likelihood ratio tests
Variables
-2 log likelihood of reduced model Chi-square df p-value

Constant 32940.845* 0.00 0
Gender 33217.069 276.22 2 0.000
Age 33918.175 977.33 6 0.000
Residence 33100.341 159.50 4 0.000
Insurance type 32942.453 1.61 2 0.448
Hospital type 36555.359 3614.51 4 0.000
Public/private 34643.234 1702.39 2 0.000
Admission source 39268.094 6327.25 2 0.000
Length of stay 37574.343 4633.50 8 0.000
Severity 34022.235 1081.39 6 0.000
df: degree of freedom

7t W) JEgE e AR R duEE A 7H FER EEH. /%'EIL% ST
R Z u A7 ofAte] vl S E G v s ol vske] & EP Sato] @2
o) sato] Lot §& AOE T, £AE AR ueie £ sto] Bzt
G AT SALE ol At oo e Ape] SAME AT 0.92, %%
Ao eyt A® Y B4 654 o= 7l o] 0.562 & of vk *} Jet 7hsAd ol
FOR U2 duthet nn u) 15~444] FF BARTE F5A AU APFHOE ula
I 45~64A4] 1t ST W2 Zhol| el 7t o & w SAdof Waste] Hlixdiﬂ SAkol 1
SAke] Abol & Ko 654 o] AT B2 BHE T Hoh 3ol 2,258 2 o=
of Aoz At T AFEREe] A ekl = o AR € FeshA]
L wE A9 PolA 654 ol N RAT ST
7F AP Ths/d o] ekt AFAEE Hi A LA R= SFAS 5T ALl vlsl <A
=9 A9 &= Aol Hlsto] 0.779] SAHE B £ 53 ol vz A/ 3 A $AkH] 0.46, A/
of 2AEG BT HY FE2 Wokou AT S 4] 0,198 242 7 ot wEkA 2
of ofA= 1,139 SatHlE Ho| A SAb Ae T Aol HzHoluy AFEEEY T
o] LAY SatE T ottt FHA Y FF- H| ol Aoz Ao 1 zfolof glojA A
S AN B UG A A w9 B9olA o 2] dehdohs AL % 5 9
of Hlskod 1114 & A O Uepy), ok, A QA 219 o]} ulwste] 29 o]}

A pthe B 24 of vl o s4kH], & Hebel 45 vz do] ¥ w3aL, 11~20¢ A
A ) A SARH] BE folstA) gkt oR e sbsAlol o Wokth A/E A SAb| o
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Table 7. Results of logistic regression analysis on factors affecting insurance type

B BE QAUS pEOM 219 o Mk A} FFE 224 HE
Wbk e A0 et AAUSTL A T AY/EA SA

o 45 Aggol Zrsta Atk FFEY  COI3+HTh SAb

B9 FFE7F Vg RS COL3+o] Wste] WE o AlgEo| %A ebgt.
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S2/5H SAH7E okt
Fuloj = mE
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Not improved Death
Variables 95% ClI 95% ClI
OR p OR P
Lower Upper value Lower Upper value
Gender Male 1.21 1.16 1.25 0.000 1.36 1.30 1.42 0.000
Female 1.00 1.00
Age (yr) 0~14 0.96 0.87 1.07 0.447 0.27 0.21 0.35 0.000
15~44 0.65 0.61 0.69 0.000 0.46 0.42 0.50 0.000
45~64 0.72 0.69 0.75 0.000 0.65 0.63 0.68 0.000
65 or over 1.00 1.00
Residence Seoul 0.77 0.73 0.81 0.000 1.13 1.07 1.20 0.000
Great city 0.92 0.88 0.96 0.000 111 1.06 1.17 0.000
Rural 1.00 1.00
Insurance type NHI 0.96 0.90 1.02 0.205 1.00 0.93 1.07 0.971
MAP 1.00 1.00
Hospital type Teaching 0.29 0.27 0.30 0.000 0.22 0.21 0.24 0.000
General 0.33 0.31 0.35 0.000 0.56 0.52 0.60 0.000
Small 1.00 1.00
Public/ Public 2.25 2.16 2.33 0.000 1.03 0.98 1.08 0.281
private Private 1.00 1.00
Admission Outpatient 0.46 0.44 0.48 0.000 0.19 0.18 0.20 0.000
source Emergency 1.00 1.00
Length of 2 or less 1.19 111 1.26 0.000 0.21 0.19 0.22 0.000
stay (day) 3-5 0.97 0.91 1.03 0.344 0.17 0.16 0.18 0.000
6~10 0.95 0.89 1.02 0.147 0.21 0.20 0.23 0.000
11~20 0.82 0.76 0.88 0.000 0.37 0.35 0.39 0.000
21 or more 1.00 1.00
Severity CCl o 1.18 1.12 1.25 0.000 0.46 0.43 0.48 0.000
CCl1 1.27 1.18 1.37 0.000 0.57 0.52 0.61 0.000
CCl 2 1.16 1.06 1.28 0.001 0.49 0.44 0.54 0.000
CCI 3+ 1.00 1.00
2 (p) 22633.43 (0.000)

OR: odds ratio, CI: confidence interval, NHI: national health insurance, MAP: medical aid program, CCI: Charlson Comorbidity Index
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