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iR Ha%E  \HHE HHE FsE ¥ gHE g4 HHE EOHE
0-4 5.99 5.63 6.36 5.69 5.43 5.95 6.30 5.83 6.78
59 7.72 7.38 8.07 7.45 6.88 8.04 8.00 7.90 8.10
10-14 7.58 7.33 7.84 721 7.19 7.24 7.96 7.47 8.46
15-19 8.60 8.38 8.82 8.41 8.35 8.47 8.79 8.41 9.17
20-24 7.43 8.77 6.08 7.41 8.66 6.13 7.46 8.87 6.02
25-29 7.76 7.99 7.53 7.46 771 7.20 8.07 8.27 7.86
30-34 8.44 8.47 8.41 8.77 8.90 8.64 8.11 8.03 8.19
35-39 8.87 3.80 8.94 9.10 9.01 9.20 8.63 8.58 8.68
40-44 8.33 8.43 8.24 8.72 8.78 8.66 7.93 8.06 7.80
45-49 7.59 7.57 7.61 7.44 7.32 7.57 7.74 7.83 7.64
50-54 5.08 5.09 507 5.20 5.18 521 4.96 4.99 4.93
55-59 3.84 3.87 3.82 3.92 3.96 3.88 3.76 3.77 3.75
60-64 3.71 3.79 3.63 3.92 3.94 3.90 3.50 3.64 3.36
65-69 3.16 3.06 3.26 3.28 3.17 3.40 3.03 2.96 3.11
70-74 2.68 2.36 3.01 2.70 2.35 3.06 2.66 2.36 2.95
75-79 1.82 1.65 1.99 1.83 1.61 2.05 1.80 1.69 1.92
8OLLE 139 1.44 1.34 1.47 1.54 1.4 1.31 1.34 1.27
st 10000 100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00
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&= PCGs BE 75 #F 4oy BT PR A 1
PSP T SHETHIATC code) FETHE  RHATRA
AK AKX

PCG1 Hypertension-low (CO3A,CO3EAQ] -+ ) 1,604 1,418
PCG2 Glaucoma(SO1E) 288 269
PCG3 Depression (NO6AA,NO6AB:-+-+ ) 362 327
PCG4 Gout(M04A) 383 365
PCG5 Thyroid disorder(H03A,HO3B) 219 203
PCG6 Hyperlipidemia(C10A) 523 499
PCG7 Hypertension-High(C02,C09A -+ ) 1,162 1,116
PCGS Diabetic2(A10B) 1,088 998
PCG9 Respiratory illness, asthma(R03) 8,886 8,751
PCG10 Epilepsy(NO3A) 510 485
PCG11 Acid peptic disease(A02A,A02B) 17,911 17,232
PCGI12 Crohn’s and ulcerative colitis(AO9AA02) 3 2
PCG13 Cardiac disease/CHF (C01,C03C:-+-* ) 961 944
PCG14 Tuberculosis(JO4A) 89 97
PCG15 Rheumatologic conditions(MO1CB,M01CCO01) 84 101
PCGIl16 Parkinson disease(N04B) 132 163
PCG17 Diabetic1(A10A) 157 147
PCG18 Cystic fibrosis(AO9AA02) 619 647
PCG19 Transplantation (LO4AA01,L04AX01 -+ ) 22 28
PCG20 Malignancies (LO1,AO4AA=----+ ) 64 63
PCG21 HIV (JOSAB06,JOSADO1--++- ) 3 5
PCG22 Renal Disease(R03X01,VO3AEO1) 82 73
st 35,152 33,933
P 0.41 0.41
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—HERAFIAE) LR R B 5 Ry
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K74
K55
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ESERY

[X-F-10

K11
[K-F12

[Xl+13
Kl¥14

Xl¥15

K716

®¥17

K718

K719

Other disease of urinary system, Open wound of eye, ear and head...

Other acute upper respiratory infections, Other disease of skin and
subcutaneous tissue, Bronchitis:*-with Iron preparations

Other acute upper respiratory infections, Other disease of skin and
subcutaneous tissue, Bronchitis...with Vitamin B12 and folic acid

Other acute upper respiratory infections, Other disease of skin and
subcutaneous tissue, Bronchitis...with Other antianemic preparations
Malignant neoplasm of cervix uteri, Infantile cerebral palsy and other
paralytic syndromes, Fracture of skull and face......with Corticosteroids
for systemic use, plain

Malignant neoplasm of cervix uteri, Infantile cerebral palsy and other
paralytic syndromes, Fracture of skull and face,......with Specific
antirheumatic agents

Hypertensive heart disease, Schizophrenic psychoses, Affective
psychoses, Schizophrenic psychoses,...

Diabetes mellitus, Other ischemic heart disease, other disease of
pulmonary circulation and other forms of heart disease,...with Insulins
and analogues

Diabetes mellitus, Other ischemic heart disease, other disease of
pulmonary circulation and other forms of heart disease,...with Oral
blood glucose lowering drugs

Cerebral infarction, Malignant neoplasm of female breast, Malignant
neoplasm of colon, Malignant eoplasn of colon, Other diseases of
musculoskeletal system and connective tissue,...

Malignant neoplasm of trachea, bronchus and lung, Malignant neoplasm
of liver, specified as primary......

Malignant neoplasm of trachea, bronchus and lung, Malignant neoplasm
of liver, specified as primary.....with Cholesterol and triglyceride
reducers

Malignant neoplasm of trachea, bronchus and lung, Malignant neoplasm
of liver, specified as primary......

Cerebral infarction, Malignant neoplasm of female breast, Malignant
neoplasm of colon, Malignant eoplasn of colon, Other diseases of
musculoskeletal system and connective tissue,...with Antipsychotics
Cerebral infarction, Malignant neoplasm of female breast, Malignant
neoplasm of colon, Malignant eoplasn of colon, Other diseases of
musculoskeletal system and connective tissue,...with Anxiolytics
Cerebral infarction, Malignant neoplasm of female breast, Malignant
neoplasm of colon, Malignant eoplasn of colon, Other diseases of
musculoskeletal system and connective tissue,...with Antiepileptics
Cerebral infarction, Malignant neoplasm of female breast, Malignant
neoplasm of colon, Malignant eoplasn of colon, Other diseases
of musculoskeletal system and connective tissue,..with Thyroid
preparations

Cerebral infarction, Malignant neoplasm of female breast, Malignant
neoplasm of colon, Malignant eoplasn of colon, Other diseases of
musculoskeletal system and connective tissue,...with Antithyroid
preparations

Cerebral infarction, Malignant neoplasm of female breast, Malignant
neoplasm of colon, Malignant eoplasn of colon, Other diseases of
musculoskeletal system and connective tissue,...
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[K[-F20  Other disease of blood and blood-forming organs, multiple sclerosis 507 570
[K['F21  Anemias, Malignant neoplasm of ovary and other uterine adnexa, 246 255
Septicemia, Hemolytic disease of fetus or newborn

[K[-7-22  Nephritis, nephrotic syndrome and nephrosis 4,350 4,637

[K[- 723  Parkinson's disease, Malignant neoplasm of testis, Malignant neoplasm 1,101 1,160
of skin

[Kl¥24 Rheumartoid arthritis, except spine, Malignant neoplasm of bladder, 7,551 7,987
Malignant neoplasm of stomach

[KI-F25 Malignant neoplasm of brain, Malignant neoplasm of esophagus 774 817

[KlF26  Malignant neoplasm of female breast, Non-syphilitic spirochetal 20 16
diseases, Arthropod-borne encephalitis

[KIF27 Malgnant neoplasm of rectum, rectosigmoid junction and anus, 4,331 4,696

Malignant neoplasm of cervix uteri, Malignant neoplasm of trachea,
bronchus and lung, Intracerebral and other intra-cranial hemorrhage....

[X- 728  Renal colic 404 461

[X- 729 Leukemia, Malignant neoplasm of prostate, other malignant of 5,202 5,342
lymphatic and hematopoetic tissue,...

[X[-7-30  Personal history of malignant neoplasm, Personal history of mental 1,974 2,274
disorder,...

[K-7-31  Benign neoplasm of other endocrine glands and related structures, 6,154 6,697

Hemangioma and lymphangioma, any site...with Nucleosides and
nucleotides excluding reverse transcriptase inhibitors
[X'7-32  Benign neoplasm of other endocrine glands and related structures, 2,291 2,470
Hemangioma and lymphangioma, any site...with Nucleosides and
nucleotides excluding reverse transcriptase inhibitors

[X-7-33  Benign neoplasm of other endocrine glands and related structures, 156 189
Hemangioma and lymphangioma, any site,...

[KI¥-34  Hodgkin's disease, unspecified, Other malignant neoplasms of lymphoid 23 26
and histiocytic tissue

[K-F-35 Malignant neoplasm of bladder, Malignant neoplasm of kidney and 139 143
other and unspecified urinary organs,...

[X-7-36  Old myocardial infarction, Angina pectoris, Other forms of chronic 1,965 2,128
ischemic heart disease...with Antiadrenergic agents, centrally acting

[X-7-37  Old myocardial infarction, Angina pectoris, Other forms of chronic 4 6
ischemic heart disease...with Low-ceiling diuretics, thiazides

[X-7-38  Old myocardial infarction, Angina pectoris, Other forms of chronic 3 6
ischemic heart disease...with Beta blocking agents

[X-F-39  Old myocardial infarction, Angina pectoris, Other forms of chronic 82 77
ischemic heart disease...

[KIF40 Malignant neoplasm of bone and articular cartilage, Malignant 172 169

neoplasm of connective and other soft tissue, Disorders involving the
immune mechanism

[X-7-41  Malignant neoplasm of colon, Malignant neoplasm of kidney and other 265 282
and unspecified urinary organs, Lymphosarcoma and reticulosarcoma...

HEET 183,607 192,060

Y 2.15 233
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JEUBsE HE R
FRI— P — P = FEHIPY
HAEENH] JJ(PR?) 4.23% 18.89% 15.01% 20.03%
e B TR (TR L)
BRI
$0(12%) 3.75 1.58 2.60 1.64
$1~$3425(28%) 2.05 1.32 1.75 1.33
$3426~$6703(20%) 1.59 1.25 1.33 1.23
$6704-$13480.5(20%) 1.15 1.14 1.12 1.12
>$13480.5(20%) 0.63 0.85 0.69 0.83
LS
I 0.59 0.94 0.68 0.93
P53 S A s 0.65 0.95 0.81 0.95
FE 0.95 0.95 0.95 0.94
IS AR 0.63 0.99 0.74 0.98
HEL S B s 2 Y 0.85 0.98 0.89 0.97
THER R 0.71 0.98 0.86 0.98
(=g NSNS R LSS 0.84 1.02 0.88 1.00
SERIIE 0.99 1.07 0.99 0.99
FEIRIA 0.62 0.88 0.83 0.91
PN 0.72 0.94 0.86 0.93
JEGESFEAR 1.23 1.90 1.07 1.07
=IHE 0.68 1.02 0.89 0.97
e 0.34 0.82 0.59 0.93

PCGs: Pharmacy-based Cost Groups

TASGs: Taiwan Ambulatory Spending Groups
R — o 33 A IR F-(17%2-1)

AL 2 33 AR F-(17%2-1) + 27 TASGs K -
R = 2 334 A IR F-(17+2-1) + 22{EPCGsA 7

RRRIPY « 334 AT RI~(17+2-1) + 4 B iz 7 & a2 iR+

{H - R < FERE SRR PR L
TASGsERI B s 7 BN B A 3 22
BAK ;RN LURFE MR L - B
it 5 EN S I R R A T8 HE 1 T 28R M
b FEREIRIA ~ B IR LR DL A B
LFHL - TR LR B LA A EA TA S GsfRAY
GEL

@

WFFERREUR - 28R T BN 5
JR B AR IEAE R TR I G £2 T2 A >
AR R AT A I 38 /73S Z PCGs[A]
T BRETHRI AR 11% - AR AL
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HalFT G ER R _ L& FRAYRF RS - FRIAE
EEEIKENFIH - MR REHEAEERE
R AR R H - RS eI MR
B o A0 U PR S S ] ) e o s 42
HITHIE R 4E

MBEEPCGsHEFryEER - HFHHEIJIAR
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Z2(R*=8.43~11.8%)[13-14] * BFH =L
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K FAE SRR RIEH IR ERER— 2
[10,20] » Fe R A AHIA - SEATA i A
AR B AR TP PR B =
FesR#92/3) - 1T 5EE AR TR
B 1/3 - Hrp g M R SE AR 1S G HHE Z EH
Bl o Kot - R DU MR Ry E32HIPCGsH
BRI 7T FHTHE - AR BRIS T Rl R
FRAAER -

HAPCGsATHIRAL - BEH A5 TH
Iy - ABAERERE TR B LE | - SRS
WS LIRS Ry B LB B 72 - FL AT
AT R =

1. FHEER T &N BT » EEARFIH
L 4= 4 (World Health Organization)
FiT A 53 B8 % Anatomical Therapeutic
Chemical Classification System (ATC)#wfts
BASCRRFr i PCGsELAT CE NG » H#E
TNLAER - 36 AR ERERBIRY FHEE 15 P B
EILMEIE - HRE—fEEE S, - (BT
REHERNGIEF AR HEIERITETE - A
FEAT i F DA T = v N A A B 25
T FHZE - BAEPCGsHIRMA - TE
5 B S M FHEERR TR ¥ » PIRE A
A HAERRERERE  BENENEERS
FH &M Ja\ B A5 1E K- B A R A S &
FRITED17] ©

2. TERABER 5 IR TR DURF B S8 L B AE A
PG B9 R E 18 MR ARRE - B ELRE E
BE LAY Z EIRIRAER » TR R R SE R 2R
HYBERE - fE B —ZEY I RE[AIRF T HE
% rE R EIR AN EREERIEE T » 2R
IR < IR PRI R BN - Sr R E R
R HERE ST AR 2B (RIL R B i
FHAYTEHIGE I T RBHR 22 - ZNPCGsH AL
PR = I BRAY R PR (diuretic)-Thiazide
BIef R VAR IR ~ ODEBSE - IR
HRIE 2 T8, o PCG s AR BBk gE
VIR A MBS YEE - BEgERIREE
BRI EATR AR E M - HrTRERARE
b TSR R PR EE S P AR IR LAt
BIRHIIETE o BLER S R BN SORRE AR
THHILAIFERI SR rT 2255 [ ER A
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IAEFAE BT FEAIRTIEIRE L - PR
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AHER FERR - BRI R B AN
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NE R B A =Rl - ATREE AR il
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I BRI CUR R R AT - AR FE
Bk - IR ATRER BRI AU AbE T AR -
VSN E RS )N S AR e S b 15
R B EALITIRTL - R Fr AT Te e
T sE— S RIRSE -

AWFFERI FH 5 & AR RS B o JER AT
DRHEZ R WA ST AN 2 &
ATt 7 Fo SE R RN, » MU 20 AR - (5
b —# W FERE SRR - A B S ARSI
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A pilot study on applying prescription information to Risk
Adjustment Models in Taiwan

2 *
MENG-FU HsIEH', RAY-E CHANG™

Objective: Using risk adjustment to set premium subsidies can reduce risk selection and
ensure the equity of access to care. Diagnosis-based adjusters and prescribed drugs adjusters
have attracted the research attention due to their recent rich clinical messages recently and have
thus been studied intensively. Results of previous studies in Taiwan demonstrated the outstanding
predictability of risk adjusters using Taiwan’s NHI data. The medical expense structure of Taiwan’
s NHI shows that one-third of outpatient medical expenses is spent on prescription drugs, and
chronic disease prescriptions account for the main portion. This study intends to investigate the
improvement inthe predictability of risk adjustment models in Taiwan by introducing prescription
information. Methods: From a database containing a panel of 200,000 individuals randomly
selected from the NHI’s beneficiaries, 167,518 individuals who had a full twelve months of
eligibility in 2000 and were still enrolled on January 1, 2001 were selected as the study sample.
Through weighted least square regression, demographic adjusters, diagnosis-based adjusters,
prescription adjusters and diagnosis-based adjusters attaching prescription information were
employed to establish four risk adjustment models. PR” and predictive ratio were employed to
evaluate the predictability of various models through cross-sample validation. Results: The
predictability of the demographic model was markedly inferior to the other three models. Of the
other three models, the model with prescription and diagnosis information outperformed the other
two. Although the overall predictability of the model with prescription and diagnosis information
is slightly higher than that of the TASGs model, it has more accurate predictions in terms of
expenditures of several subgroups, particularly the subgroups with chronic diseases. Conclusions:
More clinical information improves the predictability of risk adjustment models, and prescription
information does contribute to the improvement on the predictability of Taiwan’s risk adjustment
models, in particular on the predictions concerning the expenditures of individuals with chronic
diseases. This should be of assistance in obtaining the objectives of reducing the selection
incentive and improving efficiency. Future studies should incorporate Taiwan’s practice patterns of
prescribing drugs as well as more integration with diagnosis information. (Taiwan J Public Health.
2006;25(3):189-200)

Key words: risk adjustment, prescription, diagnosis, capitation fee
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