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— ~ Abstract

To evaluate health care service and to
facilitate internationally comparative studies
on quality of life (QOL), the World Health
Organization (WHO) have initiated a cross-
cultural project on developing the WHOQOL
questionnaire for generic uses. Through a
scientific and systematic way, they have
developed a questionnaire called the
WHOQOL-100. It contains 100 (culturally
comparable ) generic core questions and can
be used for cross-cultural comparisons. It
also allows each culture to add national
questions for more precise characterization of
the QOL in that culture.
the practical use in clinical and
epidemiological survey, the WHOQOL-100
was further simplified as to contain only 26
questions, the WHOQOL-BREF. Through
obtaining the authorization from the

Later, considering

WHOQOL group, we have developed the
Taiwan version of WHOQOL, both long and
short form versions, which measure the
health profile of a person with 24 facets: one
question for each of the WHOQOL’s 24
facets, one for overall health, one for overall
quality of life and 2 questions specific for
Taiwanese cultures (eating, and being
respected or accepted). Also, we are
currently developing the Taiwanese-dialect
version questionnaires for interviewing

Senior person.

We have successfully integrated the
QOL with survival function to become a
common unit, QALY (quality adjusted life
year), for assessing the cost-effectiveness of
health care. It can further combine with the
measurement of cost , thus can be an good
evaluation method on preventive, diagnostic
and therapeutic, rehabilitative and alternative
medicines. Hwang et al developed the QAS
(quality adjusted survival) method in 1996. It
can estimate the total cumulative surviving
utility for a population by conducting a cross
sectional survey among people with HRQL
(health related quality of life) questionnaire
and multiplying the value with survival
function . The estimation method was
empirically tested in two studies. One study
demonstrated that the utility loss for a case of
head injury was 4.8 QALY. Another study
calculated the QAS for 4 different stages of
breast cancer patients in Chiangmai,
Thailand. In 1998, Hwang and Wang further
developed method to extrapolate the QAS
curve for any cohort with more than 80-90
censored rate and was followed for a short
period, say, 5 years. The break through has



made the estimation of QALE (quality
adjusted life expectancy) for most chronic
diseases possible. We have invited experts
from various fields to organize a research
team, which will further develop methods
and conduct empirical studies for cost-
effectiveness analysis on health and

medicine.

Keywords: WHOQOL, Quality of life, QOL,
quality adjusted life year, quality
adjusted survival.

= E4hEBY

BHEAMBEELERARRESEZ
B3t HURTE - BREREAHEL
BZRE > BEGZRATAAHIEL
GRAAZEM HNEAZRELR 4
HBE A FBZEE  BAREEHESR
AR R ZHIT R BEAE - 18
MZEHARLRRHRERZREEELURL
T RBRBRAACTHERZEERE - MBEL
BHRRE - BERBHRAKEGRA > AM
HFEREIESHARE  RAREREZER
PERREFTIBIBRAE  HAEERY
B ER > BB THSEZERIEE
(Bottk -BEE - PHRHETE)
29 BREAAER R EHMAES
% (Quality of Life, QOL) 4 &454% - i
JE e N B AE ~ IRERB A R
THRET R A -

AFESEZREELTEURAEAZ B
MEHRMERANATESLE AR LB
A » 4o © Sickness Impact Profile, Nottingham
Health Profile, MOS SF-36 % - &k @ & it
ARTHHA BTG HBMBRIRIH > MR
R B HE R RKRAETIE R EE S
BebP A 2% FUREALHALR

HBoXERAGEANS —b ) A8ES
WA XA B A AR — AKHE - X B ATiE
BREAYGELBMRBER "A ) MIEER
25 BERERSABRE (holistic
approach ) » F &M A LBk R B » R4
4 a4 ( World Health Organization,
WHO) ## FHE - 5 EME - %
HEFHOAFEASE > T L&
MREZAELFTRESHTE  REAH
R BEBUSM BEREMERENH
BERFEES LA - By 1991 £ 04
¥ BEFLHULARBARET L EY
MR -HE e RELBRSEEX
%o BERTHEQOL 9L » P —Hrit
BAMAEZREME 48 T R4
WA E LY FA& (WHOQOL-100) 0 £
M5 A 100 AR & AL 48 o) — AR M
HMMAZTLEHMAE Bz h—MHAEER
(generic items ) » 4k 88 B TTH# A R A
#x b ey b - WHOQOL B 4 it 4.2 &
BARBAITE H RABRMBARE B
WHOQOL-100 B# M A8 FH AR X F
% BHANEXILBEGEE > B AR
F M A B (national items > f& & 2 £ 18
MARALMARR ) SLHBMAEHL K
MR B BERBPBNE X EHEES
BAe -

A3t £ 8673 WHOQOL i 4
BREBESHRMACTHAZTLERE 4t
FEBEHARER WA FTHEHYT
FRBRRARMZEFBSAES 0 K
BRABBEHABRZEEZFIRALA - F
MANEARTARZFHEMENE -

LRBRHERFLOELFTLY
HE YR S

BERBR



&% WHOQOL 2+ 8 R R K44
WERFEEMELGHERME  EF 8
FAEFESLELERBHETRRAMALEMEDY
EETAE - AR SHOARE ST
Fooat EHEHBL > HEe - #
FEF -~ WITERHET ~ BRACERER - L
BATHER - RBEARER HEHE
R -PITRER  LDGRHER 2D
A WAL EEERFE - #KM - KRE
WHOQOL # % 48 3R 64 R » # A 7E oh
RERaRFATHEBERITEFE
HRAEE > MEEXF  HBAER
EROEELAEEN AN - HEN
(equivalence ) &4 A £ xibeyid
B MFRAXHABR TR RAHN
WL KL B RMAEESEAL
(bilingual translators ) #47 B &3t X &9
# 8% (back translation ) » 3 H #4731 3%
BAS B AFE R i1 6 IR AR et g
AmBAEFELERMAE -

MEEROER

B WHOQOL-100 F % FAri A &4
ERESAWKER » 1% © K
(capacity ) #8%! -~ 38 % (frequency )
R~ % & (intensity) Y, A
f& (evaluation) #% » HFAY EFR Y
A#%A % K (Likert’s) LR E R
B AT EEFFSALHE FLIRAB
E ik A 89 R %3 (un-equidistance )
¥ RAEATEE G H % » WHOQOL #t%
BB ERAH A TXLAERMER
BEKERAR - AMELBITTALER
BAEFOART  REToABEAARL
Moy RAZTER A EBRMER
ey & REE > MNEH @ oot 1 &RA
BRTREBRX[ME] > 2]

AL MR E eyE

Fl&Em T —aM&X{bdi@ey g
g+ B A PN SRR LA
AEHAE » BAKEB WHOQOL # %
MIREHRO Rk BITHXHER R
BlRBABRIEREGARADLRTEGE
2L M 5% (focus groups) #4733t » ML
BEAGEAIHAFTLEMARED Y
5F c RIERENEHRFAEFT o
AN20ALMesE > AP a5 T 11
BN RENE ety R LR & T
BEREL(BFHEMG) 2 &E -
BEHAGHENBBEETRLATHKWE
XA BHGRR - RERE CEHE
BHOFE > RGEHRFHR LA
B o

& BIRF & 0 TR

#TREAIHE 120 286y 5 E IR
BRI 0 R T £8 4% WHOQOL Fj
%65 100 BB B CIEIEHM
gh » B ERYE S Aot 20 REAE B F AR
RBEAHARALHAE - RMHPLEHER
B+ XN REERBAALHBRA—
FARUSHETHR > HABEKL
P10 RAETR s AR B E A (om AR
B-BREBT -ix) ERTH  #K
%2] 1068 47 A 2L B A& - B 48B4
XEFORX  THANEEXFZL
BEER TRLEZMEERGAT
REHR > B EPARARZR  RREX
% BEER KA BAEZ R -

eRBE BT ER

BMHARE B GR LR ETHE



SHoM - EE (ABERL—BE - BA
ERE)RME (QIERNERE  BYHE
AR ~ ABIBHE - BHMAE) &
R BREERFAEEARFHEER
M EESEREBMRAMLEBHER
A8 e

B AL MR B 6B HE 0 R
WHOQOL #t % 48 3R 69 #L 58 > i sb4% 3K
HARALHABBAHCEHERE  FEHS
HRERALRFETHRCRBHERR
L AR E R T A ERALE X &R
BF  c BMERTH 425 &K
B 20 BRI AL MAEE PHED 12
MEAECHBRMESALEREE ¥ 6
HTMEGHBARALME OEOA > B
e i et FREMALE
TI100 4L BMBEBR 12HALH
B — £ 128 ¥y HEE G
THEERBEL (BFHMG) RAE P&
B ALHHESHETONKES T4
EM%, &R TBE, HE-

BV EFRSAARERT A4
IRt R 8L FLERMAZIRER
®AFM, BERAZERIRMAE LM
3] RO BEEART —BHX (Mixd4)-

LR BARMEGER

# 8B WHOQOL #H X 4B a4 < » &
HMEBEARPMER THRA S @Y
WHOQOL-BREF &4 26 182 8 4 > B /v
LA ERARLIMAB - RIIA M Aoy
RERALMHER DT EHEL —EHE > B
ERBARMAENAS 28 BEMEBHMA
MR HERHBEMGE DT HELBHE
B> RFEAMR A ASERAAIRME
MEIAHESH I L ERAGEFHREN
RABEREBIRYE L B EFTLERN
A E B e 1068 A K& o &AM
HBERTHAREEIRT—A T 6HH0A
PR R A A FERE R AZERERE

A, ERZEBIRMERE LM
5]

EERMEZHR

WHOQOL M A X A A £ » 7R
BFRFLRRAFEZZUE > 14
BBER T EEHEERZ AR L - bt
Fidoe "HEEAREZRAY R
£ NS R RATHER -

BRABEF R HRARR

H B A A F k2 5 R L A BAT
EHERT—BHX (ME6) AA LS
fitikots - T B QALYs 2 4% » &
AEBEXRERERZEBKERFS
HAMES > Blloo i R ITAT E@ A
REE - bk —BRHSHAERZFETU
RHEIEELE  EAHNENHERGZ
B kR~ TR - BAKEBIK-CRR F
¥ aNMERREZAEHESLILER
et EARRARAR ARI o R
Glasziou & X Y 43t £ X B A X2
HMAEHERERKEZHEMERAML K
EHRERRERTRET RERD KA
B B ARER AR EACKI BT XA
RESREHE  EHEARPrZREL
b HES R ~ TR ~ B HAREGE LR
P& A5 RRKN kst €+ 548
o ARLERZHELRRE —EERM
Bk - Bp&de HRQL E# RAFE &
$BF o B AL FLERAEEE TR
(QAS » quality adjusted survival ) & -
HEBRMKSZEMRK » BPT48 QALE
(quality adjusted life expectancy ) »
HRQL T #¢ B &7 % 757 M5 & 8 R B &%
AMERET BRI B ERG - HE
QAS Z k4 F :
(D&M QAS R B BATREZA 23t
A EERLARFERX)RAS



/& & # (survival function, B4 S(t| x)%
) B — 5 &35 & 1950-60 4%
REAR-MEHZFETGE - ERHFS
AR AR CKRBER AT REZTG
FHg o AR BB EFRAMAEETS

BRAERZEZ R A — BRI
BRRALBE AL GEGFIAFZ £
R -XRXATRERAYEIANES
(Quality adjusted life expectancy ) # %
Rt F:

% (HRQL) & # (14 q(t] x)%& * B =
HEHBRTUAMEE) RB=— %
KA R T —MEHFZREERMAEES
B EBREPAFTORBBEARKEZ
REMMAEZTSE - FERHUMETE S
FASENR t ARG - BRBEHF
2] QALY % 8m 2z QAS: RE=' %

11QAS|xg=_pxqa|mnsalxom

FEEFEAZI RIS qt] x)& S| x)
R4 ¥ 7% QAS Z #4438 % 5:E(QAS | x)
—E(QAS| x,) (B=m#g TaHz )

------ patients with angina

HiER
coo o
N B O — o

general population |

P T
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30

LR TR

B— RGP AT ARABZEESR BB N KRR ALTHER F# 59
BRLz GG -

------ patient with angina

normal
=
of
s
-+
= 1.5 r
= ||
25 P B —
N 0.5 v-
E N il PR S 1 1 1 Il !
=
w 0 2 4 6 8 10 12 14 16
&(

LHRFH

B = R&S R A —REFLRERMNETLE Y ERESABCRARAZEE
MAMAEZRET R o —RBFRLDE 10 FAHYO—BTHEAMBEKALE 70 REGRE
A ETLEL ]l THEZ09-



------ patients with angina [

general population |

o WRBREE
o
o

0 3 6 9 12 15 18 21 24 27 30

LR FH

Bz BRI EAT—MREFLLEAXEGF TR ERIDACKARABRREZ
GHAXK G TR RELTIERELL QALE MY My ERBHKE B
BpARALFFRE ST BESGFTHMGEA -

QDFE » BEA X BLBRAZIAREAS Wt x) > BAFbmB 2 &4 Fl e T/ 5
B

?E(Wa(ﬂ x))S(t| xi)dt

MmiFFRL IR R BLEIERA

?E(Wa(tl x0))S(t| xo)dt—TE(Wa(ti x))S(t] xi)dt

OBREHMTL BT LT ERERAEN o2 ERBLREFMZ HEE C(t]
) BPBRELCH x)BRBNABEERS TLEAATRAXB T HBEEE 1L -

?E(C(t | xi))S(t] xi)dt

RIER X ZANBAREBRRA

TE(C(tl x)S(t| x)dt — °]E(C(tl x0))S(t| xoydt + ?E(Wa(tl x)S(t] x)dt —

O]‘E(Wa(tl x0))S(t| xo)dt



DREZFFEATHEFAR—B(BREAZARX HERESHBEGFTZEMENA

U(tx,):

E(u)Z?E(U(t] xi))S(t| xi)dt
0

AL EL2 L LA MBMZE %
S/ o X B N AN L B TN
A A8 o 122 E 5 B 4 91 R 4 48 48 k3t
FHRBREERG ezl f S
ZIEimAR M ERZBERYHRFN AR
1+ (WTP, willingness-to-pay) & Fr € 13 £ 2
FRAE - HEFLHIFERBETIHT
{8 7%(CVM, contingent valuation method)#
RE-RARBALE L ERGOBARE
B1E -

KR LR F AN SHEFRERBAS
MAGIERMARBREH L et d
MEEBRGHALEIE % 4.8 QALY » L
BRELT—FREPITELWEEET A
6240 QALY Z 38 % - F) 8§42 % B Mahidol
RELSIFEH 861 & 3E EH 12 £531
F 1485238 54 QAS £ 5 1180
92.4-62.5-28.2 QALM(Quality adjusted life
month) - ERMR T F g & Fzs £
ZHAFLRE R AL 12 B H 177 30%
RE S ETH ARSI S A
0% 7 EF - ANRIFEEME] —F UL
R A B FREREHGELET S
o RS AILE X QALE £ B
¥ ERERIHMT EE R E ofT ok
WA QAS 2%k XB2HERBERA
AZ QAS(t| x)fL ) 45 Bt 5] & bk 2
— A& A QAS(t| x)Z il A — 18 &
W(t) » st 0821/ kot BH W)
B logit T 8| — L F 4 a# o B
R AZ QAS (t] x,) sbik O g
REREEEMATAN BoHhEL B
FHit gL FINLEARERE

ol 14 R B ILE 2B AZ QALE
& % 245+ 48 - 144+ 16 - 109+ 22 > 30+ 6
QALM - XX Ein ¥ eg R » 45 HATRB L
HERBNRERBITFHBEEAMRAZ
REAF & BAEELERRBFENE— S8
SLIEJE R Bl Ak gk R B B #1457 4 47
B B BESEAR (BERAHE)
% % % &) s A M 5 #7 (cost-effectiveness
analysis) # £ s 43K 3 5-#7 (cost-benefit
analysis) °
BRARGSE > THomBRERER A

RABHEABHEABKRAR R KR
Ao ABRARGRBRT  BHAHRY
BRTARAFRMESE - A Ak
B € & 32 & Psychometric Theory » * & #|
A % & & & health profile 3+ €& (4o
WHOQOL ) » #e47 4m i8] & 5% & &9 42 42 B
AFRE  RAGFLRELSL  —F &
THER—EERGEE T BUGE
QALY : B —F @t TURAFLE e H—
B R (facet) REREFZT R L&Y%
ALER © 5 b 0 sl B 7 expected utility
theory R AFLH XA E » HEH
BRAARO-1 ZEH B, CREZTIHLES
BPRAZELER¥ES2ZHEE (QAS) 4
KEZHFPREFTS T ALK Z 4
4 (QALE)- # T A L 463 B2 it
(effectiveness ) &9 T B » #AE$2{E 4% >
BREBABFRAFTULRHEHRAK
#(HE) HBRFTX - K LA KRR
EHRERBZEH A 2RI L —
& FE A%k (costofillness) B BEATAE
{4 7% (willingness to pay » WTP) » a7 #& %



#hH 2 AAMEE - WIP 82652 f| 82w »
BATAAekEm EXFEFEEXEA
Contingent Valuation Method(CVM) - &4~
LB SR MZAH TR
AR SV RE (REMRESE) RE
—18 QALY » Riof @ AMRNE R F
AT HEBRAEL QALY - B9 £
BE AR R R
o f 2K RRRTF
HRAFERHE
B & % AR A : Psychometric Theory

WHOQOL health profile (multidimension)

&k sad K

+

Survival

(778 &)
~

REBRNEARGERT » BOILAR
BRT » L QALY B ¥ > AL RFRKR
REGRE - FEE ARBA % D2 5%
&M > R E —18 QALY RiofTHAEE
Bt E£H AT THE 2R K E QALY 4
T oH¥ABwW-

BEZERLEAR
W EFRERT » AERFREK
eyt (R QALY 16 §4x)
B & A K &R : Expected Utility Theory

EuroQoL(or other utility measurement)
KA AR E K
.+.

Survival
(FFFRE)

Summarize to only one dimension

NG

Quality of Life along survival
curve for each facets

BRARPBRARARNBRE

QAS (QALY) = [E(Q,/(|x,)S(|x,)

2% # / QALY (or DALY)

REBFEAT S V122 & A (WTP) R 8k B —18 QALY ?
BiofTARREB »EHERMATEHREAEY
QALY % ¥ ?

ik (HE) BT R

? QALY / given cost

BmEaK S VMEARA (WTP R%RESE) REEE — 18 QALY ?
o RBEAMAE R T/ 2 RAEH QALY ?

&



PRELEAEEZBARIKRZER
FOAMTHEZIRY  RABFLMALES]
REREZEMR » WIINEFHBRHE
(alternative medicine)Z ¥ o ] F A LR
REEFRBEZIEUEREFETH AR
AT EZREZ VA28 —BHEMTHRR
B B AT AR - R BRI R
SHMRACSE  ARAEMRERAEL
ERE @ M LM 2 H—HE KA 10
EABEBRAFE RREEFEFTA
RFETRERBERLUMBELERR
WRIIGZHE - (H3ET) HRBER
RHRASBAEG  §2ERURELABRA
O eEkHEIbZe ) PRI EEMS
A2l HERLRZMEY - THARKE
Ltk RREME TR OB EERE &
FEREEHAREREZ AR a4
BAAE LR o By AR SLH T H R Ak
WE I AR R RAERIROATHEHE
FEASRASJE EWF o A TR G OB
FE A Z SRR At 0 o bR A2 R
ot RE BT ARG RAM

AHRHEEFTITAERTG K
B2 IS AR LA E B2l B4R
AR BERZERGLA SR EMANLE
ELE 24 B @irE o AL K oh k[ M
3t 8)

MBS

BETRRESMNMZME » Ce&b4aH
HBZEREARAREAK  RBAEE
B i SR E - AR ELE  BAER
2 BB E - FREE2 (A T8E)
¥ FHRIMRESF1 A HA—
RBEABRZELHAREGARERAR
AR LREBBFKET BRFHA
SR RMEsR— -

HABREAMARLY AMFIBZ
BIARAEHBOEHEZHAR BF
AABZ ERM X ALEMKETZEX
I A Wb B B 2 67 48 ;A WHOQOL & 2%
BRNBAREAGH B L EZ XIHEH
BRFf ©

HOMRZEWH
(HPABAHEAEIEZEEFAR UTAQRAACEMFRERE » 23F7]7L)
B EEa N4 BRI R B2 bR BRI
(B—%%) (% —%%) (F=8%) (A %amx)
I I LIy 6. & A SME L% 13 5 MREHA 1745 15 182 4 B 27 8 75
WA (k) REA hFA (BLBEH) EMiFo - RS (ALEER) et (YEFBAH)

2HGRRAEE S TRA KBS
FleeA (BFR)

AR EM AT LRERITE
IR% - ARHE (i)

s&ie (NHRR)

AMEF UG 2 BEHFMIAS
Wik E (PAXH)

53 B £ ABKEZ R
Rue (L TR ERTA)

TSHLE B A A

B#H - kA BRI - FR1E
(R Fuh)

8B AR LR

RER - 2a0 (NHAMBRAH)
BEE (ER#)

OEMBHNESE IR

EL (H2) £8% (M)

10.5% fo & 3 7%
s Emk (Gres)

H &4 Mt o B8 L6
EEk (A#H) 18 (aRES)
12§ HAR 6

AR Rk (AHER)

Bxs (YA2MAE)
18. 8 5 A #F 4o F M EEARIFE
HEF (HBRFRA)

ER1e (RMAT)

14.4¢ B A

BeH4 (it k)

WL KRS (k)
5.9 5MEFi4r
#ozes (s k)

HEA (FH)

16. 53 1K $h Bl 343K F 47 7% A
ERE (MER)

ZF (5h#)

10



G R A

A T RO R0 E ML A8 B A R
HzlEd Leyig@fiynet » HAVELT
FAZESE /AR, @ BKE
Wz T 6 @EntAh

http://ha.mc.ntu.edu.tw/~cfyu/ - B &] 4893
ZARBEEE RARBERT EHZH

T ARTEZB{N -~ BHEEzEE
HEHBINIE - MR KM T NE - @
ZANEEREBERLE  HAHBEN4
W& 70 AR AT B R -

BHAREHR AAREN R

A EMBRZAELEMAC AN
LENERNELEER > SR EEAKE
RESEAMAE ﬁ%ﬁib%T'm%%
FEEETARMAEA T EE - BEHF
&~ ERHA ~ éamﬁ% ﬁﬁm%%
EERARERN > FRrAMESR )
B A MAHEREFAMELEHEY
ERAER  ARRBEEARELESWH
By o o AT AT R R 0 B
HhASZEME - dostia MK EBIF U E
HEEA FINBELEHAMEZIAR  H#
RAEMARZLERTET LTS
WHOQOL #t R a3k &M A F R Y
R -

Wik

At ERBERZ PR R AR
REEHCOLOHARELRANERA A B
MELBELSERFAABRZARSTEME
REZBFAZHE  HEBENEMHARZ
KF seRmeyRHA - BT ZHMEAAR
HEBRRRKA A MATLERAE » U4k
B W ETRKMOARNE Bk
Tt Ao L3E R BAIEN R Z A AR R

11

Fik o MIEREHARZARRAEBRE LY
AABARIRIE TSR — 2 - R E &R
BEMATE » T ARSEREZ - #
HHMBEZ o - TR EMARREZH
#o RS RNAMATRLERGR
# o

M3 -
$m%ﬁmm%ﬁz*xﬁ$MH%:
1. AEBECWHE - wRHE - TG

a%"f&‘l’ﬂ‘ﬁ\fﬂi*ﬂ@ki%angfﬁé
RABFEGERIF - ¥ EM43E1999 5
18- 262-70 °
WA - AR ZREREE
RARLTEBAETRENEEASY
PREFR R - b ESI2EF] 0 2000
41(2) : 141-153 »
3. EHRERBAABAETLENAE
BRI EHIRE R L as s
F B AEZERRER T F
—HR 0 Edb 1 &R RATA A
A FREREER A 1999 -
SHRERFLEKRLEFTLEME
BE A B RERFLaRLE
BB P EZEEBN - FEMS
3552000 : 19 (Ep47 )
5. 6BRERGLABLEFTREME
BR A SEAAMRYE LS
BATHEMEZBRRERERF
it o B—JR 0 &b &R R
A EBAEFTREMEER A
2000 -
FRAE PRI~ 485 U WK B
-t R RBE NI E--
AFSERLELEAXKZAEE
aHr o & ES > 2000 4(1) © 65-



74 o

EHE - HRX D BHEBRARNGT
2 MR T A28 - (8%
+)

R O EBEAC ML F X~
EHE AR BYXKRABE
AuMBEEELTREZRE - F
#4542 B3k 5 2000 ; 28(2) : 87-95 -
(BEEXEH B ERERZB)

12



ek — A7 7 B IR B R F S B &k
(A ®) WHE B =R
! IR o] B AE AR A0 BEEH
2 W A |Taiwan Version World Health Organization Quality of Life Measure
3 F %4% |Quality Adjusted Survival
4 VoG | IR RER SRR E LB
5 #, %4 |Focus Group & Qualitative Studies
6 540, 4% A3t E 2 &Rt (RAKETHT)
7 #1484 | Valuing Health for Policy
8(88.08) RIZE |[BRRABR-BHERREER A
R £33 |Randomized Control of Regulatory Quality
F 3% |General Statistical Issues in Clinical Trials
9(88.09) migEk |BRMERBRRAZISF AL G
10(88.10) Bk B B LM IR WHOQOL 43
11(88.11) #1484 | ¥ Willingness to Pay” method in health service ,
12(89.01) BHA e F Utility measurement in health and medicine: EuroQol as an example 4
A% 3% |Exploratory Factor Analysis(EFA) versus Confirmatory Factor
Analysis(CFA)
13(89.04) I %4 |standard gamble method #t%
R LR
1489.05) | & % R
Fols |ERHNAFEREMERRZIEREMNATE |[EART T
SRAR 2 COPD
15(89.06) | MEEX |BEARNAFTLEMBBERZITREFRTES  EEEALX
IRE |[PRERRUIGIAERMAZE  EEHARANE
@901 | ik A |ewamsNAELTMARResE |FRAGHEARRE
Rxyy |[BBRAEEERS 19 b 1855 b A 305 % B L
ER1E

313 survival adjusted psychometric value 24 &

13




(—13

SR AT &0
S#HESE © NSC 89-2320-B002-161-M56
International Epidemiological Association (IEA 3
KSR Aug 31-Sep 4
Hu®E : Florence, Italy
gy A+ : 377 @ 0 1051 A2
475 ¢ Quality Adjusted Survival  ({ QAS ) method presentation  ( fHe—
TN
LA N SR AR S L R 2 e - LAE [EA SEE R » 5K
LIEHE QALY iy HEIE & Effectiveness o Wi A1 REEANE —A" it
T ke ) R REAEARRR ( WHO ) B8N Shupy/www.who.int/peh-
super/Wang/Wang’s%20content htm! T - W EEF F &S BB IS E S -
2. @rrhplesEs NEEEE (President) - HI%EE Chulalongkong KE2/NHLH
gl R RILSGE - NHERTRFREERHR > HEMTE—
R -

International Society of Environmental Epidemiology ( ISEE )

fE] : Sep 5-Sep 8

HBBY : Greece, Athens

Bl A ¢ 249 30 B > 500 A2

WENE  EEERAGRE N ()

N

1A ER R 5% B 38 & Richter Scale 5 SRR - iERUFE > = EIEAL
FERMSH » ARG ZETIREREERE -

2EPEEER TEETE ) B 17 BEhR R RER G BN
Mok - BIZML B T B R R RS R AGE » B AR HLEE -
NBELIS BRI LBEA LS  BERERAZCEREBYT » HFHENE
AR BEEREERS |

TR GRAESEER@EAT  EARME 2000.11.23



Myt — | ' 00/11/22
ESTIMATION OF UTILITY GAINED FROM EARLY DIAGNOSIS OF BREAST

CANCER BY QUALITY ADJUSTED SURVIVAL: Breast cancer of northern

Thailand as an illustration

Wang JD', Chantawong C?, Sumitsawan S°, Hwang JS*, Podhipak A’, Suksirsereekul

S®.

'Institute of Occupational Medicine and Industrial Hygiene, National Taiwan
University College of Public Health, Taipei, Taiwan; *Faculty of Nursing, Burapha
University, Thailand; ‘Faculty of Medicine, Chiangmai University, Thailand;
“Institute of Statistical Science, Academia Sinica, Taiwan; *Faculty of Public Health,

Mabhidol University, Thailand; °Faculty of Economics, Tamasat University, Thailand.



00/11/22

Abstract

The objective of this study was to determine the utility gained from of early diagnosis
in terms of quality adjusted life month (QALM) by estimating the quality adjusted
survival (QAS) for different stages of breast cancer. A cohort of 779 cases of breast
cancer from Chiangmai, Thailand were followed for 12 years. Each case was
classified according to the international classification of tumor staging at the first
diagnosis. A cross-sectional, stratified, random sampling were conducted, and 233
cases were selected and interviewed with WHOQOL (World Health Organization
quality of life) questionnaire and EuroQol (European quality of life) standard
gambling method to obtain health profile and utility of health, respectively.
Estimation of QALE (quality adjusted life expectancy) for 4 different stages was
calculated by a kernel-type smooth estimator for QAS and a Monte-Carlo simulation
for extrapolation to life time of censored data using age-sex-matched reference group
from the general population. The result showed that the QALEs for stages I--IV of
breast cancer were 2451 44, 144% 19, 107+ 22 and 30% 6 QALMs, accordingly.
After adjusting age of onset, the utility gained from early diagnosis which detect the
cancer one stage earlier were 135, 81, 5, and 60 QALMs, accordingly. We concluded
that preventive measures which lead to early diagnosis of breast cancer at stage I may

be the most effective way of health services.
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INTRODUCTION

Long term follow up studies on breast cancer patients have been conducted for
several decades (1-3). Data on survival for different stages of breast cancer have also
been documented (2). As breast cancer patients suffered from not only a shorter
survival period but also a lower HRQL (health related quality of life), there were
studies conducted on the health profile of their HRQL (). The task is particular
difficult for patients with long term survival, because the tool for measuring utility
and/or health profile of HRQL was developed recently and it usually required chronic,
repeated assessments. Thus, although several studies directly or indirectly dealt with
the utility (or simply survival) gained from early diagnosis of breast cancer (), there
has been no study, to our knowledge, examining the issue under a combination of
HRQL and survival for different clinical stages.

HRQL and QALY (quality adjusted life year), as measures of outcome
evaluation in health context, have been increasingly used in the analysis of health-
related studies, especially cost-effectiveness analysis, in recent years (6-8). The
HRQL is often measured by utility scale or health profile and then summarized to
reference points between 0 and 1; perfect health is assigned a weight of 1 and a state
equivalent to being dead a weight of 0 (8). An individual’s QAS (quality adjusted

survival) is given as the integration of the patient’s utility through his/her survival
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duration, and the expected QAS for a population with a specific disease was also
proposed by Hwang et al to be area under the QAS curve (9). The method was further
developed so that the QAS curve can be extrapolated to a full life span (10). Although
the Monte-Carlo method was first used on the estimation of life long utility loss from
head injury, it was used as a special case of assuming the same survival function as
the general population after 7 years of follow up (11). The proposed more general
approach (10) has never been applied on empirical studies. Thus, the objective of this
study was to estimate the life-long QAS of breast cancer in 4 stages and the utility
obtained from diagnosing it one stage earlier. The cancer registry from Chiangmai of

Thailand provided us an opportunity to test the feasibility.

SUBJECTS AND METHODS

A cohort of 781 cases of breast cancer who were first diagnosed during 1985-
1994 were followed up regularly at Chiangmai cancer registry for 12 years. The
Chiangmai cancer registry is a population-based registry, co-sponsored by the
Chiangmai University Faculty of Medicine and WHO (World Health Organization),
which actively collects data on cancer patients from 1 university hospitals, 10 private

hospitals, and 26 public hospitals with a total of 4,326 beds in Chiangmai province,
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Thailand (12). Following data were obtained and edited into computer files for each
case: name, address, gender, hospital, dates of birth and first diagnosis, methods of
diagnosis, clinical staging, histological types, primary site of cancer, type of treatment,
data of death and cause of death. In addition to the regular follow-up at out patient
clinics, the registry center sent out mails and telephone calls annually to determine the
survival states and matched with the death certificates provided by the Chiangmai
Public Health Service to double check the validity of the data. Moreover, one of our
co-authors carefully verified each patient’s data through calling and/or visiting the
next of kin of the patients who were lost to follow up. Finally, a total of 781 cases

were enrolled as the cohort of this study.

Selection of sample for measurements of utility and quality of life

On the data of censored point which was June 30, 1997, we found that 433
patients (56.7%) were still alive. We stratified the cohort into 4 different clinical
stages and performed random sampling to choose 50 patients for each stage (9). In
addition, we intended to draw 15 patients for each stage who were diagnosed during
1995-1997 to fill up the gap of less than 2 years of duration-to-date. However, since
only 28 surviving cases of stage IV can be interviewed, they were all included. There

were 14, 22, and 19 newly diagnosed consecutive cases for stage I through III,
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expected utility theory, i.e., standard gamble method to quantify patient’s subjective
preference. The patient was asked to consider a hypothetical choice between the
certainty of continued life in the current health state and a gamble. The gamble had
two outcomes: either full health (assigned a utility of 1), or death (assigned a utility of
0). The probabilities in the gamble were incrementally changed until the subject was
indifferent to the choices of continued life in her current health state and the gamble.
The expected value of the gamble at this point was, by substitution, the utility for the
current health state. A chance board and a probability wheel were used as visual aids
to help patients judge and assign preference to health states while using the standard
gamble method. The Thai version was originally developed by Dr. Somchai

Suksiriserekul, one of our co-author (15), and adopted without any revision.

The estimation of QAS followed the concept and method proposed by Hwang et

al (10). As the 10-year survival rates for stage I to IV were 93%, 74%, 46%, and 10%,
accordingly, we apply Monte-Carlo estimation (11) of extrapolation to obtain the
QALE (quality adjusted life expectancy). To be brief, an individual’s QAS is given as

the integration of the patient’s utility for HRQL through his/her survival function. The
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expected QAS for a population with a specific disease x;, can be estimated by a simple
approximation (10):

E[QAS(x)] = ?E[q(t | XIS (| x,)dt

0

Where E[q(t] x;)] is the mean utility for HRQL of the population at time t after onset
of disease x;, and S(t| x;) is the survival function. Let the disease x; denote breast
cancer and x,denote general population. Then, W(t)=QAS(tx;)/QAS(t|x,) must be a
function with its value between 0 and 1, because both the survival and quality of life
of breast cancer patients are generally worse than people without the disease, or
general population. The logit transformation of W(t) should be a linear function

except for the two tail ends:

W ()

lo
oW

=a+pf +e forT, <t<T,

Where ¢ was the error term; T, indicates the necessary time for patient’s clinical
condition to be stabilized; and T, corresponded to the time of censored point. As the
treatment of breast cancer generally involves surgery plus chemotherapy and/or
radiotherapy, it can last to about 2 years. Thus, we assigned T, = 24 months for breast

cancer.

The QAS(t}x,) was obtained by taking the 1990 life table data of Thailand,
which provided the hazard function, and we assumed that the utility value for HRQL

of general population was 1 throughout one’s life. Then QAS (tjx,)=S(t|x,) for all time

8
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t. Given the least squares estimates of the two parameters, a and /[, the new

estimate QAS(t|x;) for t>T,was given by

QAS(t | x,) = QAS(t | xy)—SXP@+ B)_
1+exp(a+ )

Such calculations were performed for 4 different stages separately with each
patient matched to a reference (or normal) person of the same age and gender. The
standard error of QAS was also obtained by using re-sampling techniques similar to
the bootstrap method (16). Finally a figure plotting the logit transform of W(t) against
time since first diagnosis of cancer was also examined to check the assumption of

linear relationship for each stages.

RESULTS

The average age of these 781 patients were 50.3% 13.0 years old with a range of
22-95. There were two cases with incomplete information, which were excluded from
further analysis.

By the time of censoring (June 30,1997), there were 74, 250, 103, and 28 cases
still alive for stage I through IV. 86.6% of the patients were infiltrating ductal
carcinoma histologically. 63.3% of stage I patients received surgery alone or with
hormone therapy; 80.8% of stage II patients were treated by surgery with or without

chemotherapy; 73.5% of stage III patients were treated by a combination of surgery

9
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with chemotherapy and/or radiotherapy. The mean utility values ( 1S.D.) of HRQL
measured by SG and VAS methods for stage I through IV were 87.8%f 6.4 vs. 83.8%
11.6, 82.5f 14.3 vs. 79.7t 13.3, 80.6% 14.6 vs. 80.3% 12.9, 782+ 13.3 vs. 77.1%
13.8, accordingly. The values obtained via SG method are in general higher than those
collected via VAS method.

The estimated QAS’s followed for 12 years and extrapolated through whole life
span for 4 different stages were summarized on Table 1. Taking utility values obtained
through SG method as the standard, as they corresponded with expected utility theory,
we found the utility loss from developing breast cancer, after adjusting for different
age of onset were 89.2, 216.2, 217.9 and 281.2 QALMs for stage I to IV, accordingly.
Thus, the utility gained from making diagnosis of breast cancer one stage earlier were
89.2,127.0, 1.6, and 63.3 QALMs, respectively for stages I through IV.

Figure 1 depicted the QAS curves for 4 different stages of breast cancer and the
general population with same age and gender. Areas between every two curves were
utility gained from making diagnosis one stage earlier. The average gain of utility
from preventing a case of breast cancer was 224.7 QALM. Figure 2 showed that the
assumption of linearity for W(t) 24 months after first diagnosis seemed quite
acceptable. Utility values obtained from VAS method for the QAS extrapolated

through whole life were similar for breast cancer patients except stage I.

10
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If we did not take HRQL into account and simply estimated the life expectancy
of breast cancer, patients with stages I through IV had expected survival of 293.4%
2.4, 162.5% 0.4, 117.5% 0.3, and 35.9% 0.0, accordingly. The life expectancies (LE)
gained from early diagnosis which detected the cancer one stage earlier were 83.3,
114.5, 11.5, and 65.4 months, accordingly for 4 stages. Both the expected QALE and
LE in breast cancer in this study consistently showed that the highest utility would be
gained from improving the technology of early diagnosis for breast cancer, especially

making the detection of the stage II cases one stage earlier.

DISCUSSION

Survival data with heavy censoring are often encountered in follow up studies of
cohorts with long term survival, such as early stage breast cancer. It was usually
difficult to produce any convincing result beyond the end of follow-up from heavily
censored data. In this study we borrowed information from regular life table of the
general population, applied simple procedures including a logit transform of the ratio
of QAS’s for breast cancer and general population and use the linearity of the
transformed curve to make inference. The verification of linearity assumption as
shown by figure 2 further corroborated the prediction, and empirically demonstrated

the usefulness of our method. During the last decades, burden of diseases have been

11
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quantified through DALY (disability adjusted life year) method proposed by Murray
(17). The DALY method was appealing for its employment of expert committee to
decide the survival function and disability function (for HRQL) and thus, provided
convenience for direct international comparison. It did not, however, take into account
of different accessibility of health service resources, different survival functions for
various diseases and different subjective preference in HRQL in different countries or
cultures. Thus, it might be suitable for a democratic country to use directly for
resource allocation, because community people’s subjective preference was not
considered. Our method of quantifying QALE through extrapolation of censored data
might be a better alternative for such purposes.

Based on the estimation by the extrapolation of QAS method, we found that the
greatest utility could be gained from making diagnosis one stage earlier for stage II
cases. Namely, one could have more almost 7 QALY's gained from detecting a case of
breast cancer at stage I if compared with that at stage II. The utility gained from
making diagnosis one stage earlier for stage III was only 5 QALM. The difference
could not be explained by lead-time bias, as the estimation method already took age
factor into consideration through Monte Carlo simulation. Since most utility loss
came from a shorter life expectancy or survival period rather than the deterioration of

quality of life in this study, we recommended that preventive efforts should be more

12
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focused on making earlier detection of breast cancer at stage I, of which monthly self-
examination of breast might be the most effective ().

Figure 2 showed that the logit(W(t)) largely followed the linear assumption
except the two tail ends. While the logit(W(t)) curves for the first 20-24 months might
not be linear, the periods after this initial stage were relatively straight forward. Our
data included cases with stage IV, which had the shortest LE, i.e., 35.9 months, and
provided us with an opportunity to examine the tail end on the right side. The curve of
logit(W(t)) seemed to lower down more steeply at about 115 months of follow up.
However, it did not affect the estimation of QALE, because the survival rate was
approaching 0 by that time.

In conclusion, we have empirically demonstrated the extrapolation method to be
useful for estimating QALE even for chronic diseases. With cases collected in
Chiangmai registry of Thailand, we found that the greatest utility could be gained
from early diagnosis of breast cancer, especially detecting cases at stage I. Thus,
monthly self-examination of breast might be the most effective way of breast cancer

prevention.

13
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EMERGING ENVIRONTIENTAL HEALTH PROBLE!”
IN CHILDREN DURING ECONOMIC DEVELOP TENT:
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In a study of air poflution on respiratory
health of primary school children in
Taivian. we sampled 5.072 primary school
students in six communities :

one community in rural area (Tathsi)

twwo communities in urban areas
(Keelung and Sanchung)

three communities in petrochemical
imdustrial areas (Toufen. Jenwu and
Linyuan)




Adjusted odds ratios (95% confidence
intervals) for respiratory symptoms and
diseases by air pollution patterns compared
to the rural area.

Adjusted for gender, school grade, father’s
education, crowding index, household
smoking, pets, fowls, coal stove used, tea
gas cooker used incense burning the whole
day, mosquito repellent burning, indoor
plants, and home dampness.

* p<0.05; ** p<0.01; # p<0.001; * P<0.0001.

Respiratory Urban areas Petrochemical areas vs. rural area

Symptoms vs.ruralarea yo5uofen  Jenwu  Linyuan
Morning 1.33 0.96 1.09 1.17
cough (0.98-1.80) (0.67-1.37) (0.76-1.55) (0.80-1.71)
Day / night 1.67 .13 1.35 1.38
Cough (1.21-2.29)"  (0.77-1.64) (0.94-1.95) (0.93-2.04)
Chronic 1.88 . 126 0.88 1.08
cough (1.07-3.31)  (0.66-2.41) (0.44-1.79) (0.51-2.26)
Shortness 1.40 . 101 1.05 0.80
of breath  (1.04-1.91)°  (0.71-1.44) (0.74-1.51) (0.54-1.21)
Nasal 1.96 1.17 1.59 1.59

symptoms (1.54-2.48)" (0.88-1.54) (1.21-2.09)" (1.19-2.14)"

Respiratory Urban areas Petrochemical areas vs. rural area

Diseases vs. rural area Touofen Jenwu Linyuan
Sinusitis  1.53 . 076 1.18 0.98
(1.04-2.26) (0.47-1.23) (0.75-1.87) (0.59-1.65)
Wheezing 1.68 . 063 0.97 1.16
or asthma (1.11-2.54) (0.37-1.07) (0.59-1.60) (0.69-1.96)
Allergic 1.82 0.94 1.25 0.90
rhinitis (1.31-2.52)* (0.64-1.40) (0.85-1.84) (0.57-1.42)
Bronchitis 1.72 1.23 1.01 1.17
(1.33-2.23)" (0.91-1.65) (0.74-1.38) (0.83-1.64)
Pneumonia 1.10 0.62 0.53 1.21
(0.63-1.92) (0.31-1.26) (0.25-1.13) (0.62-2.36)
Family’'s 1.40 . 082 1.03 0.70
respiratory (1.04-1.89) (0.58-1.17) (0.73-1.46) (0.46-1.08)

Diseases

In the study of 4,697 schoolchildren’s
absences and their one-day lag’s
individual levels of exposure by absence
counts during 1994-1995 school year,

we found that schoolchildren’s risks of
iliness absence are significantly related
to acute exposures to nitrogen dioxide
(NO,) and nitrogen dioxides (NO,) with 1-
d lag (p<0.01) at levels below WHO’s
guidelines.

Effects of air pollutants on schoolchild’s iliness
absence estimated by increase in 10 units of
pollution levels with 1-day lag in time-domain (T) and
subject-domain approach with personal data (SP).

T sp
Pollutans Rer'ias"'("e 95% C.I. Rer';t':"e 95% C.I.
NO,  1.08 (0.98,1.19) 1.11 (1.03,1.19)
NO, 144 (0.97.1.35) 123 (1.07,1.41)
NO 101 (1.00,1.01) 1.01 (1.00,1.02)
SO, 102 (0.66,1.06) 1.04 (1.00,1.09)
PMio  1.00 (0.99,1.02) 1.01 (0.99, 1.02)
O; 094 (076,1.15) 0.96 (0.85,1.09)

Adjusted for weather variables. Units are 10 ug/m?
for PM,, and 10 ppb for other poliutants.

Effect of Air Pollution coming from
Motor Vehicles

In the study of the ambient air
pollution on the pulmonary function
of schoolchildren, we sampled 941
children in primary school in three
communities in Taiwan (Sanchun,
Taihsi, and Linyuan).
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Daytime peak concentrations of air pollutants
in the day before spirometry. 13

We found a significantly negative
association of peak O, concentration in
the previous day before spirometry with
individual forced vital capacity (FVC) and
forced expiratory volume (FEV) in 1 sec,
after controlling for gender, height, body
mass index, community, average
atmosphere temperature, rainfall, and
concentrations of sulfur dioxides, PM10,
and nitrogen oxides.
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Health Effect of Lead on Children:

Exposure coming from schooling in
a kindergarten next to a lead
battery recycling smeiter

Blood lead and intelligence quotient
recover after moving the
kindergarten 2 kilometers away




Contents of lead (Pb), copper (Cu),
Zinc (Zn) (in mean £S.D pg/gm) in the
soil near the lead recycling factory
stratified by different depths of the
soil and distance from the factory.

Numbers in parentheses indicate the
number of sample.

Distance Surface Roadside Depth of the soil
from the
factory Yes No icm 1-15cm  16-30cm
< 350m
Pb 4187+3331191411468 5081372 86172 28412

(9) (5) (13) (20) (10)
34421 1.3¢1.0 0.910.4 0.610.2 0.510.1

Cu ©) ) I ) 5)

Zn 8.412.3 5.0x2.7 43145 1.812.3 1.412.4
@) B) @ ®) )

350-1100m

Pb 1934122 38413 17E11 1011
™ (5) (10) (5)

Cu 1.9+1.0 1.240.2 1.441.5 1.440.3
) @) @) @

Zn 9.9+1.3 1.710.1 4.413.8 2.2

(5) (2) (3) (4}
*p<.01 by Mantel extension for the test of trend.

Length of stay in the Wilcoxon rank
Mean blood  exposed kindergarten ~ sum test

lead /dl all day vs.
(ng/di) Allday  Half day half)(;ay

23.616.6 15.3+3.3
(n=4) (n=12)

14.6+2.9 13.2+29
(n=8) (n=12)

Male P =0.03

Female P=0.28

Wilcoxon rank
sum test P=0.03 P=0.07
male vs. femal

Kindergartens
Frequency distribution
Exposed Nonexposed

Blood level (ug/dl)

<10 1 25*
10-15 13 10
15-20 19 0
>20 3 0
Intelligent quotient (1Q)
<70 1 0*
70-89 12 4
90-109 15 20
> 110 4 1

*P<0.01 by Mantel extension for the test of trend




Kindergartens

Exposed Non-exposed
Median and range of the
blood lead (pug/dt)

Before moving 15.1 (7.7-31.7) 84 (4.8-12.8)
After moving 8.5 (5.0-15.0) 7.0 (4.0-11.0)
Decrease of Blood lead
(» /d) c onparad Wt 6.94+2.0 1.7+1.3
previous examination
Increase of IQ 1.7413.2 421130

with plevious examination

Self — Comparison between Initial and Follow -up Studies

Measure and group n 5s Range
Difference of PbB
(ug/dl)
Exposed 28 -6.9%3. -16.7-4.3
Reference 28 -1.7%1. -5.4-0.8

Difference of IQ
(Binet-Simon) Scale

Exposed 28 11.7:13.#! 12.048.0

Reference 28 4.25%13.% -23.0-28.0
Difference of Hgb (g/di)

Exposed 28 -0.16%1.1t -29-15

Reference 28 -0.08%1.0t -2.1-23.0

Paired ttest *: <0.001; +:=0.001

All causes (male
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(100 ppb for CO:

Death caused by vehicle traffic

accidents {female)

Yearly Trends of ambient air pollutants
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Proposal Solutions

Stationary sources:
Source control
Zoning

Mobile Sources.
Emission control
Automobile
Motorcycle
Unlead gasoline
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CONCLUSION :
POLLUTION PREVENTION FIRST




