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Abstract

Background: The implementation of the Major Illness Card is one of the important
policies of the National Health Insurance (NHI). Through the reduction of copayments
imposed on patients with major illnesses, those having the same needs may receive
equal health care, thus the equity of NHI medical care distribution.

Objective: To understand the renal dialysis patients and patients with chronic mental
diseases in order to determine the inconsistencies of their diagnostic codes specified in
their Major Illness Cards and the scope of the defined major illnesses as well as the
socioeconomic conditions and factors affecting the accessibility of the medical services
for the two types of patients with major illnesses.

Method: The research data source is the NHI archive data from 2001-2008. The data
used are study subjects as renal dialysis patients and patients with chronic mental
diseases, combined with the related databases; analysis is done on whether the
diagnostic codes of these two types of patients with major illnesses are consistent with
the scope of the defined major illnesses. In addition, using the negative binomial
regression, the two types of patients with major illnesses under different socioeconomic
conditions are analyzed to determine the extent of medical service utilization.

Results: From 2001 to 2008, the inconsistency ratio of the diagnostic codes and the
scope of the defined major illnesses for renal dialysis patients decreased from 8.8% to
0.3%; the inconsistency ratio of hospitalization decreased from 14.6% to 2.0%; the
inconsistency ratio of the diagnostic codes and the scope of the defined major illnesses
for patients with chronic mental diseases decreased from 2.8% to 0.5%; and the
inconsistency ratio of hospitalization decreased from 4.5% to 2.6%.

Although the implementation of the major illness policy is to enhance the equity of
medical care service utilization, the renal dialysis patients who are aged over 65 and
married have significantly higher frequencies of medical utilization every year; patients
with chronic mental diseases who are aged over 65 and married and have obtained
college or university degrees have significantly higher frequencies of outpatient visits
and hospitalization utilization; renal dialysis patients and patients with chronic mental
diseases that come from high income families have higher hospitalization days than
those who come from low income families.

Conclusion: Through intervention of the review mechanism, the Bureau of National

Heath Insurance has gradually improved and reduced the inconsistency ratios of the



disease-specific categories and the scope of the defined major illnesses observed in the
renal dialysis patients and patients with chronic mental diseases. Despite the exemption
of copayments for the patients with major illnesses, due to their different socioeconomic

conditions, the gap in medical accessibility still exists in terms of medical utilization.

Keywords. National Health Insurance (NHI), Major illness, Copayment, Equity of

medical care
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0-44 1% 50(12.2) 1(10.0)
#HEEE
#Bmh 330 (80.7) 9 (90.0)
™ 79 (19.3) 1(10.0)
HEREE
BERIgEAREBL E 34 (8.3) -
P EEPEE 125 (30.6) 3(30.0)
AT/ B E 250 (61.1) 7 (70.0)
YEIRAR S
2 296 (72.4) 8 (80.0)
KIg 35(8.5) -
BRI 16 (3.9) -
EE 62 (15.2) 2 (20.0)
KEAZACHRE
V(rich) 80 (19.6) 2 (20.0)
v 74 (18.1) 2 (20.0)
III 102 (24.9) 4 (40.0)
II 66 (16.1) 2 (20.0)
I(poor) 87 (21.3) -
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2420 B AR A R B A RLALE A B

BFrmBHES BB ARSE
EAERTHEE EAEFEEHE
B#E A (%) AN (%)
@ 1027 (100.0) 25 (100.0)
Bl
58 521 (50.7) 13 (52.0)
=2 506 (49.3) 12 (48.0)
FilR
65 Ll £ 176 (17.1) 12 (48.0)
45-64 15 335 (32.6) 7 (28.0)
0-44 516 (50.3) 6 (24.0)
#HIEREE
& 824 (80.2) 19 (76.0)
JE#RH 203 (19.8) 6 (24.0)
HERERE
sERIEAEM - 157 (15.3) 1(4.0)
PP EERE 510 (49.7) 10 (40.0)
P L N 360 (35.0) 14 (56.0)
YEIRR SR
= 435 (42.4) 14 (56.0)
S 419 (40.8) 5 (20.0)
B 1 74 (7.2) 1(4.0)
=g 99 (9.6) 5 (20.0)
RET RS
V(rich) 180 (17.5) 5 (20.0)
v 191 (18.6) 4 (16.0)
I 213 (20.8) 6 (24.0)
i 225 (21.9) 5 (20.0)
I(poor) 218 (21.2) 5 (20.0)
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43 BATIORR RALKA AR R AL A T B

BEIAE et iE R
SEE] AE (%) AB (%)
et 422 (100.0) 1208 (100.0)
ji3z1l
4 221 (52.4) 603 (49.9)
2 201 (47.6) 605 (50.1)
FHR
65 I E 171 (40.5) 231(19.1)
45-64 5% 200 (47.4) 386 (32.0)
0-44 % 51(12.1) 591 (48.9)
#HhtiEE
#h 341 (80.8) 969 (80.2)
JFET 81(19.2) 239 (19.8)
PEERE
ERFARE £ 35(8.3) 183 (15.2)
HheEE RS 129 (30.6) 591 (48.9)
AEF/NEEE 258 (61.1) 434 (35.9)
IEWRAR 5
[S35 306 (72.5) 514 (42.6)
RIE 35(8.3) 477 (39.5)
BRI 16 (3.8) 92 (7.6)
=B 65 (15.4) 125 (10.3)
REUXEFE
V(rich) 83 (19.7) 214 (17.7)
v 76 (18.0) 213 (17.6)
I 107 (25.4) 250 (20.7)
I 69 (16.3) 267 (22.1)
I(poor) 87 (20.6) 264 (21.9)
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441 BB BFREA T FRHRAPELFRIY LR B EASH

FIEBABFEBENRE FIBABERZRY
FE FIHE B3 FHE F/tE B3
45l 0.37 -0.88
% 136.950 0.688
5 135.370 0.836
FHeE 1.86 1.63
65m U E£(1) 137.667 0.965
45~647%(2) 136.746 0.545
0~44%%(3) 129.118 0.902
#HhERE 0.13 -0.04
#mh 136.060 0.760
FrElT 136.770 0.753
HEREE 236 1.89
ERERER (1) 118.320 1.000
APEES R EEQ2) 133.814 0.574
A/ NEEEGE) 139.814 0.818
1B YRR R 2.60 147
2&(1) 133.965 0.725
RIE(2) 147.686 1.086
BRIE(3) 133.750 0.563
=iH4) 141.123 0.785
REUXEFE 0.81 112
V(rich) 135.533 0.807
v 132.566 0.842
il 131.879 0.598
II 143.580 0.739
I(poor) 139.460 0.851

at @ F/tREZPr<0.05%**
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0442 EATIRRFAEA T EHFREORFRIT 2 RE AT

FHBABFERRE FHBASEERKEH
FE F/tE BEME FE FAAE  SERE
ez 0.33 0.54
574 0.928 10.145
5 0.881 8.950
FHeE 3.60*** 0.89
65 (1) 1.298 1>23 13.626
45~6475%(2) 0.660 2<1 7.050
0~44%%(3) 0.549 3«1 5.902
#HHEEE 11 -0.22
& 0.862 9.666
JEERT™ 1.086 9.198
HEEE 2.54 1.89
ERFABL L) 0.657 8.286
AP EEPREE(2) 0.581 5.713
AR/ NBEE(3) 1101 11.682
SEIRAR 0.14 0.60
SE(1) 0.899 8.696
RIE(2) 0.486 7.886
BEIS(3) 0.750 7.188
®=HB@E) 1.200 15.215
REUXEHE 1.60 4.32%**
V(rich) 1.084 15.145 -
v 1.145 13171 -
I 0.841 7.785 -
II 0.696 6.116 -
I(poor) 0.770 6.069 -

7F : F/tieE ZPr<0.05%**
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20443 BPHA BRRFAAGA T BEHFRAPELF R LR B HA

B ASFREPZRE

EHBABFREZRY

Fi51E F/tE EX S SEi51E F/tiE SEETE
4 5l 0.94 1.37
T 11.876 0.126
S 12423 0.210
FiRE 6.5%** 0.74
657 (1) 10.879 1<3 0.203
45~6475%(2) 11.824 - 0.111
0~447%(3) 12.860 3>1 0.191
#HIERE 0.69 0.61
& 12.051 0.158
JEE™™ 12.552 0.209
HEREE 1.67 0.38
BREARER 1) 11.350 0.251
DB EEQ2) 12.191 0.149
AHFa/NEEEE(3) 12431 0.159
YEIRAR T 0.55 0.51
B8(1) 11.938 0.161
KRIE(2) 12.681 0.193
BREIE(3) 11.478 0.196
EEB4) 11.488 0.080
FEUZEMMS B.35%* 111
V(rich) 12.528 = 0.164
v 10.362 1 0.122
I 12.284 1 0.256
I 12.547 - 0.199
I(poor) 12.758 § 0.095

&t 1 F/tREZPr<0.05%**
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F4-4-4 BBHA A RBRFAAGA T FHBEARF R L BB EA I

4 51
k8
5
FHRE
655 (1)
45~645%(2)
0~447%(3)
#HHEERE
&
FEE
HEERE
ERIFAREL (1)
VPSP E(2)
AHFE/NEBEEE(3)
IS IRAR
B1EQ1)
RIEQ2)
BRIE(3)
=EB4)
KEIZEFRF
V(rich)
v
11
II
I(poor)

FHEBASFERRE FHEBABEERXE
Fi9fE F/tE  SERE Fi91E F/ME  SBBE
2.34%** 2.52%**
0.632 - 12.265 -
0.893 - 18.635 -
0.90 3.39%**
0481 7.121 1<3
0.609 15.127 -
0.973 18.927 3>1
-0.71 0.98
0.780 14.732
0.690 18.389
6.34*** 5.47%%*
0.721 - 13.475 -
0.981 2>3 19.726 2>3
0.482 3<2 10.475 3<2
7.14%** 6.91***
0.506 1<2 11.516 1<2
1.119 2>14 22.046 2>14
0.717 = 17.663 -
0.488 4<2 4.880 4<2
12.04*** 9.45%**
1112 V>11I 21.173 V>1II
1.230 IV>LII 25.540 IV>LII
0.780 T 16.508 -
0.483 I<Ivv 9.176 I<v\Vv
0.367 I<IVV 8.038 I<IV,V

5t F/AA8E ZPr<0.05%**
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2451 BITSREE A RBHAARLF LIS FRT 3 RE PR

EHBABE B SESYNS3ES
BITRE FAEEFPI2 RE
WERZHE  HEHaE WERAE  HETME
5l
T
S 0.0163 0.0190
File
65 I £
45-64 5% -0.0084 0.1857 *
0-44 5% -0.1259 0.3299 o
#HIEEE
]
JEH T -0.0102 0.0158
HERE
BERZARED E
VP E SR 0.1084 0.0250
AHFo/NBEE 0.1534 0.1076
SEIR AR
2E
KIG 0.1957 0.0173
BEIE -0.0199 -0.0778
EE 0.0369 0.0150
KEAZEAMRE
V(rich)
v -0.0579 -0.1703
III -0.0596 0.0295
II 0.0119 0.0517
I(poor) 0.0189 0.1494

Al REEGH BFEE - PRAOSRILRE. -
2. #ETEE © p<0.05* - p<0.01** - p<0.001***
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2452 BHIGRLEEREHAARLE L AL TR 3 KB EA

FHgAESE FHgAEBSE
sy’ szxy’
WEERGRE  MEtaE LG RETBE
TRl
Z
5 0.2329 0.3543 *
Fie
65 m £
45-64 1% -0.4185 ** -0.5774 *
0-44 % -0.4241 0.0427
#EEE
&
FEETH 0.0952 0.3812 *
HEREE
EE NN 1
VPsiElE S -0.5626 * -0.3995 *
AEFe/ BT -0.1481 -0.2925
YRR
[ 55
EN 0.9973 il 0.3117
BEYS -0.0390 0.6495 *
=1E 0.0153 -0.7043 *
KEAZEMRE
V(rich)
v 0.0669 -0.5879 *
I -0.2398 0.0822
I 0.0835 -0.2280
I(poor) 0.6078 i -1.1725 i

21 1. L UPoissoni@BER A -
2. RIEEFEN - MEBEE - PAAOEREREM -
3. #EEHRE © p<0.05* - p<0.01™  p< 0,001+
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3453 BATSRLE A R AR ALY L LIRE KPR F KBNS

EHEABE FHEASE
ERRE ERRE
WERARE  HmETWE WERAE  HmETWmE
5l
8
B 0.1319 0.2070
FHR
65 I E
45-64 5% -0.4047 * 0.0452
0-44 % -0.4522 0.2516
#HHIEEE
B
FEETH 0.2061 0.1849
HERE
ERGAREL -
P E S RS -0.2286 0.8343 ok
AW T/ NEERE 0.2707 0.2427
ISR AR R
(=35
RIE 0.3009 0.8351 ok
BRIE 0.2006 0.2857
BB 0.0150 -0.1382
KEIZECRT
V(rich)
v 0.0454 -0.0524
I1I -0.3002 -0.6322 *
II -0.5907 i -1.3750 ok
I(poor) -04341 -1.9459 ook

3 REEEN - REEE - PRADBRILRE -
2. HEHRE 1 p<0.05* - p<0.01* - p<0.001%**
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% 4-5-4

AR L 2 R A A L LR TR A
FHEBASE FHBASE
BT K& (TN
LERGE  REtaE EEGE  REtaT
45l
%
5 0.3692 0.3594
Fil
65 Ll
45-64 7% 0.0105 0.1541
0-44 5% -0.3775 0.4257
#HH{ERRE
#mh
FE&RT -0.1253 0.5400
HERE
BRI ARZEL
WPEiEl S EEE -0.2205 1.0792 b
A7 e /B E 0.3362 0.4630
YRS R AR S
[
KRI& 0.5881 0.8088 *
BHYE 0.0827 03234
=E 0.0750 -0.8602
FKEQZEAGF
V(rich)
v -0.2081 0.3510
I -0.9989 & -0.7301
I -1.0238 % -1.4387 ek
I(poor) -1.1388 1 -2.3333 bl

ol RIEEEH MBEE - FRAADZERERY -
2. BEHRIE © p<0.05* - p<0.01** + p<0.001**
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WRAER

Inequalities in access to medical care
by income in developed countries
(van Doorslaer et al., 2006)

Equity in utiltzation of cancer
inpatient services by income classes
(kim et al., 2005)

Horizontal equity in health care
utilization evidence from three high-
income Asian economies
(Lu et al., 2007)

EREBREERBEAATHEZERR

(ZRE, 2002)
EREREAERAMEENFEKR
2R

(MRREIR, 1994)

Distress symptoms and support
systems of Chinese parents of
children with cancer. Cancer Nursing,
20(2), 94-99.

(Martinson, I. M., Chong-Yeu, L. C,
Liang, Y. H., 1997).

Equity in health care utiltzation :
Further tests based on hurdle models
and Swedish Micro Data
(Gerdtham et al., 1997)
Inequity and inequality in the use of
health care in England : an empirical
investigation
(Morris et al., 2003)

BEXRERERRBERERN A
(BXRE > 2004)

OECD21E8H® - X6 - 2T - 3% - AT RHEOHEH  HEEZmMZ2 R
KARBRENRERES - BrBERBZEMEERERF -

MREEZERRXBLBRERARERES -

EANABUTMR TR
L BEFBEREBMADERRRLRER
) PERSLREANERRERS

3. BEFIBRUSRTHH HIEH -

SEBRRBZARXGEHEREAATIRS ¢
BEPBRITEZEBRENARENERSBRERL -
2. ERZBREERREY HHAERERFEEBL -

ZERERBER

E

BEEMENRBEREME MR -

MBERREFERENFEARNEEREERN TEREES -

MHERTRRBEREEARNKELATY - BIREEMESIHRE - REAS
BURE - BRMIPEAR - BEAREISERER  HEERREFRAREEMKERAR
FHRBHEE -

BEIRG 2 EARER - BB #EREEMBSHERKFEALTRS -

BEANSRBEZEBRERTHAB B ZFERE - BIRMUA - Fi - BRBER
Bl - BRI - tMERKREANGHRBREREEHEAERESTERBELRTA
EHEETE -
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GE=a - Sl R 30 B kk A0

*7 Flia;
*d id 4% 84~96 &= 4 + = pH;

libname dead ‘'E:\data\data_dead’;

data dead_a(rename=(d_date=d_date_o0)); * 84~86 ™ F]4};
set dead.dead84ss(keep = id s d_date d_code birthday)
dead.dead85ss(keep = id s d_date d_code birthday)
dead.dead86ss(keep = id s d_date d_code birthday);

where s in ('1','2");

if id = " then delete;

length d_date x $ 10.;

d date_x = d_date;

run;

data dead_b(rename=(d_date=d_date_o0)); * 87~97 > F|4;
set dead.dead87ss(keep = id s d_date d_code birthday)
dead.dead88ss(keep = id s d_date d_code birthday)
dead.dead89ss(keep = id s d_date d_code birthday)
dead.dead90ss(keep = id s d_date d_code birthday)
dead.dead91ss(keep = id s d_date d_code birthday)
dead.dead92ss(keep = id s d_date d_code birthday)
dead.dead93ss(keep = id s d_date d_code birthday)
dead.dead94ss(keep = id s d_date d_code birthday)
dead.dead95ss(keep = id s d_date d_code birthday)
dead.dead96ss(keep = id s d_date d_code birthday)
dead.dead97ss(keep = id s d_date d_code birthday);

where s in ('1','2");
if id =" then delete;
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length d_date x $ 10.;
d _date_x = d_date;

run;

data deadl;
set dead_a dead _b;

run;

data deadO(keep = id s d_date d_code birthday);

set deadl;

length d_date $ 7.;

if substr(d_date_x,1,1) = '0' then d_date = substr(d_date x,1,7);
else d_date = (‘0" || substr(d_date_x,1,6));

run;

/*proc sort data = dead0 nodupkey; by id s d_date d_code birthday; run;
proc sort data = dead0 out = dead2 nodupkey; by id ; run;
*/

*F 57 FH ID F £AF 0 (55 )Pk = o B E R EE o Bl R A
st- "5 D AL ¢

*EFIMID FOEAF 0 P S v 0 (RS 0= p 2 1658637 £ (d_id);proc sql;
create table d_id as

(

select id as id, min(d_date) as d_date
from deadO

group by id

)

quit;

proc sort data = d_id; by id; run;
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data libcd.d_id; set d_id; run;

libname libiv 'E:\data\data_hv’;
libname out 'D:\HV_N\OUT";
libname libcd 'D:\HV_N\CD';

%let outpath=D:\HV_N\OUT;

%macro TT(YY,ACYY);
data iv&YY.;

set libiv.hv&YY.ss;
run;

proc sort data = iv&YY.; by id s ; run;

data Al,;

merge iv&YY.(in=in_one) d_id;

by id;

if in_one;

run;

data A2 tt; *A2 =% >+-= pH 3 090 1115 » & % x:si—*ﬁ

set Al;

f substr(d_date,2,2) >= "&YY." or d_date = " then output A2;
else output tt;

run;

data A3;

set A2;

where duprint in ('X",'N","Y")

and (substr(acpt_date,1,8) <=: "&ACYY.1231" or acpt_date = ")
and (valid_e _date >="&ACYY.0101" or valid_e_date = ")

and s in ('1','2")
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and id ~="

and '01' <=:iiv_type <=: '30'

*pEp G 3 B E,

If cpt_date ~= " and appl_date ="
And cpt_date < appl_date then delete;

If valid_e_date ~= " and acpt_date ~="

and valid_e_date < acpt_date then delete;

if valid_e_date ~= " and appl_date ~="
and valid_e_date < appl_date then delete;

run;

*qq dp e A RIS = p i o e HV 3xge s = g

data A4 qq;

set A3;

if d_date =" and stop_reason = 'M' then output qq;
else output A4;

run;

proc sort data = A4 out = IV_&YY._end nodupkey; by id s iiv_type;
proc sort data=qq out = IV_&YY._ml nodupkey;by id;run;
proc sort data=qq out = IV_&YY._m2 nodupkey;by id iiv_type;run;

data out.IV_&YY. end; set IV_&YY. end; run;
/*data out.IV_&YY._m1; set IV_&YY._m1; run;
data out.IV_&YY. m2; set IV_&YY._m2; run;
*/

% mend;
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%macro RR(YY,ACYY);

*m Tl % » % 4 sex * age ;

%macro agel; * ## 4 Kk > 3\,
LENGTH agel $ 3;

select;

when( 0 <= age_y < 15) agel="000";
when(15 <= age_y < 45) agel='015";
when(45 <= age_y < 65) agel='045";
when(65 <= age_ vy ) agel='065";
otherwise agel='999";

end;

% mend;

proc sort data = libcd.opip&YY. out = cd&YY._bir(keep = id s birthday) nodupkey;
*P P ochd p g
by id s;

run;

proc sort data = IV_&YY. end(keep = id s birthday hosp_id city hos iiv_type
dise_code d_date) out = B1(rename=(birthday=iiv_bir)) nodupkey; * iiviW3ze;
by id s iiv_type birthday;

run;

data B2;

merge B1(in=in_one) cd90 bir;
by id s;

if in_one;

run;
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data iv_&YY._bir(drop = die x birth); * iiv 11 # & 3 ??P‘? E 1N e B
set B2;

length bir $ 8.;

if substr(iiv_bir,1,4) >: "&ACYY." or iiv_bir ="

then bir = substr(birthday,1,8);

else bir = substr(iiv_bir,1,8);

dead_date = put(substr(d_date,1,3) + 1911,4.) || substr(d_date,4,4);
birth=input(bir,yymmdd10.);

die=input(dead_date,yymmdd10.);

x=intck('day’,birth,die);

age_d=(x/365.25);

age_y= put(substr("0&YY.",1,3) + 1911,4.) - put(substr(bir,1,4),4.);

%agel,

run;

data iv_&YY._bir; *iv_90 bir % ! & #k;
set iv_&YY._bir(rename=(birthday=cd_bir bir=birthday));

run;

x5 T’:};

data out.iv_&YY._bir; set iv_&YY._bir; run;

data B4(keep = id s agel iiv_type); * ¥X T1%;
set iv_&YY. bir;
iiv_type = input(iiv_type,2.);

run;
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filename outl "&outpath.\TB0331_ &YY. T1.xIs";

PROC PRINTTO PRINT=outl new; RUN;

options ps=30000 Is=256 nonumber nodate nocenter;

proc tabulate data = B4 formchar=" noseps;;

class s agel iiv_type;

table (all iiv_type),

(all s agel*(all s))*f=10.*n=" /rts=8 misstext="0"' condense;
run;

PROC PRINTTO ; RUN;

% mend;
%TT(90,2001);
*%RR(90,2001);

%TT(91,2002);
*06RR(91,2002);

%TT(92,2003);
*06RR(92,2003);

%macro TTN(YY,ACYY);

data iv&YY.;

set libiv.hv&YY.ss;

run;

proc sort data = iv&YY.; by id s ; run;
data Al,;

merge iv&YY.(in=in_one) d_id;

by id;

if in_one;

run;
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data A2 tt;

set Al;

if substr(d_date,2,2) >= "&YY." or d_date = " then output A2;
else output tt;

run;

data A3;

set A2;

where (substr(acpt_date,1,8) <=: "&ACYY.1231" or acpt_date = ")
and (valid_e_date >="&ACYY.0101" or valid_e_date = ")

and s in ('1','2")

and id ~="

and '01' <=:iiv_type <=: '30'

*Pp G o EREEE,

if acpt_date ~= " and appl_date ="

and acpt_date < appl_date then delete;

if valid_e_date ~= " and acpt_date ="

and valid_e_date < acpt_date hen delete;

valid_e_date ~= " and appl_date ~="
and valid_e_date < appl_date then delete;

run;

*qqdpse A FRIE = p o 2 HV g = |

data A4 qq;

set A3;

if d_date =" and (stop_reason = 'M' or duprint = '2") then output qq;
else output A4;

run;
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proc sort data = A4 out = IV_&YY._end nodupkey; by id s iiv_type; run;
proc sort data=qq out = IV_&YY._m1 nodupkey;by id;run;
proc sort data=qq out = IV_&YY._m2 nodupkey;by id iiv_type;run;

data out.IV_&YY. end; set IV_&YY. end; run;
/*data out.IV_&YY._m1; set IV_&YY._m1; run;
data out.IV_&YY. m2; set IV_&YY._m2; run;
*/

% mend;
%TTN(93,2004);

*Q6RR(93,2004);

%TTN(94,2005);
*06RR(94,2005);

%TTN(95,2006);
*06RR(95,2006);

%TTN(96,2007);
*06RR(96,2007);
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