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Abstract
Aims;

The aim of this study was to apply the modern measurement theory to
evaluate the psychometric characteristics of the World Health Organization
Quality of Life-Bref (WHOQOL-BREF) and the St. George’s Respiratory
Questionnaire (SGRQ) in chronic obstructive pulmonary disease (COPD)
patients. The items selected based on information function can provide a
useful reference for item reduction and computerized adaptive testing applied

in COPD.

Methods:

There were 240 male COPD patients included in this study. We analyzed
the characteristics of each item by Rasch model. The infit statistics of Rasch
model was used to examine the unidimensionality of each domain, and also
evaluated the item difficulty, the reliability, the range of item threshold and
item targeting of the two questionnaires. In addition, the differential item
functioning (DIF) was used to examine the item psychometric properties for
different groups stratified by age and disease severity. Finally, for the activity
domain of the SGRQ, which is with hierarchy items, we employed the
information function of the Rasch model to collect 3 items for each disease
stage and compared their performance of estimation with the original lengthy

1tems.

Result:

Most of the items within each domain fitted the assumption of
unidimensionality. In the item difficulty distribution, the range of mean
difficulties of items with its assigned domain for the SGRQ was wider than
that for the WHOQOL-BREF. The reliability of each domain with
WHOQOL-BREEF is from 0.74 to 0.80. In the SGRQ, the reliability is lower

v



in symptoms domain, but the reliabilities in activity and impacts domains
were above 0.8. The range of item thresholds for WHOQOL-BREF could
cover wider range of the patient’s ability than that of the SGRQ. For the
WHOQOL-BREF, the mean difficuties of physical and psychological
domains were targeting to the patients, but the mean difficulties of social and
environmental domains were simpler for the patients. For the SGRQ, the
mean difficulties of symptoms and activity domains were targeting to the
patients, but the mean difficulty of impacts domain was simpler for the
patients. Among disease severity and age groups, items of WHOQOL-BREF
appeared almost no DIF, but lots of items of activity and impacts domains in
the SGRQ appeared DIF. There were similar estimating powers based on the
short selected items when compared with the original lenthy items, especially

for the COPD patients with severe disease stage.

Conclusion:

Our results show the WHOQOL-BREF and the SGRQ had different
psychometric characteristics for COPD patients. Quite a few items presented
item differenting among groups with different disease stages and age, which
impled we need to pay more attention in interpreting the results or comparing
the results among these groups. In addtion, more clinical information could be
found from the items with severe DIF. Our result showed the feasibility of
items reducing prosess, especially for the COPD patients with severe stages.
The analysis based on the modern measurement theory can provide a useful

structure in the development of computerized adaptive testing.

Key words. COPD, Item response theory, Rasch model, SGRQ,
WHOQOL-BREF
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Y KA GOLD ehe &> S5 A F RS s #5578%3 F &4

Wi COPD g (7 X enfi iz » H % COPD *%#

5 :4119.7% -

Tzanakis (2001 ) 4% A # X335 kP T P Riri > 5¢ &
(hA 2B COPD Bivsk » H/7 400 A v % @ (population-based )
PR E P ERRRREFL 84% Y L AR B E AR
b fe s COPD > FMMEF S - AAR > 2 2 minle £ 80K & % 24 =
S’tki“"iﬁ‘y;# MEFFRkeng o ¥ he %3] COPD %"’“‘ v 3 57% Ak
o @ i 579 A P 0 B 814/mwf’ﬂ\7»frifé R R
L e ] DN =R S L e BBt a > LARFEFL Tk

COPD: Fpt ¥ it § Mg HE 2 iz o
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1958-& 2 f 2 o 3% (World Health Organization, WHO ) ¥+ & T 7
o TRBE- A ARG SR 2T RMRE P R AR

FARBEEI ESBA ) RSB RILHTE > BEF DA AFFH
AN 34 3‘:’\.5"/54:{[}55 A it BETMEL EEAAMEESETE
(HRQOL) 45 e85 4 326 # P ehs SR 2 f I B i il R AT
}2570

Rothwell (1998) 4 FIHRQOL ¢ § 3% % i & chfrd » 4o
AEFH R BTSN BAA N ERRE SO ES NS LA R
o e LA E K HRQOLAM: 4 e st il & khE & o 4o
FRETFIREH ARG LR dunock o 78R TR EHRQOL

—u

0T LA EER o ¥ b2 ¢ 4 R FHRQOLF 1 v3Fav i d Bl
BRI A 2 R ie* 2 B oy » GEel%gy anTm il
ATt o iw @ ® HRQOL g TRl £ %% 3 27 007 fdin i $m 4 &
o FRaonE LS F AL

Fischer (2003) # $|HRQOL i i &k i e & » 4y m—f@;{frﬁ A
Bkt R PR REN R 5 5% o @ Bentley (1998) B|4%
Tk - % g 4 48 HRQOLL & » 7 v g4 9174 it 1 enf? 4L 1 7] 91 &
BFERL DA 0 T gy 0t e AR ein 2 3N o ERIA R B B 2R
R o TV LR F R L 4 2 e ®

Bottomley (2002) %= 7 » #& 7] » - 4 k> HRQOL# 2 - BNy 3
B2z B e BB ¢ 72T TR ALE ~IRATF R B ISR DR
F% o 220& W 0 {353 é}*’%é’ﬁiﬁ-ii'éé’rﬁﬁjﬁii e BTN E o A4
HRQOL 7 3 § + tgensif4r o £ M & Bfe&f 410 I 3 5 HRQOL
s ﬁ&%#%m*ﬂmé@?

z
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Salik (2007 ) 4-¥432 =T 3566.7 tk <7COPD &, JF‘]‘ » 41 * SF-36F % 24
LHAREF I - HEMPFAOREEETIHR AL ERFER
COPD R % (:SF-3657F fEubeni® o ot b w3 i A B is (it st
MELP) > HaCOPDR & end B R At - SRE & kg ™o

Ambrosino (2002) # &-¥163 i ICUﬁf‘a ¢ cHCOPD % o 1
% & & 4 (Nottingham Health Profile, NHP ) % ip| & Bg g s
SIAE ¢ F R B R o B R F R E L FHCOPD R F AR T
ﬂPD&%?@éEE%%%&

Jones (2001) # 3B B £ 7 11 & HCOPDE K H & & 7 & iwd i
R - By 2R o on BIRATRER Y 0 R NE ST
%%%%ﬁﬁﬁ&—ﬁ@ﬁg%’&@ﬁgiéﬁﬁﬁﬁﬁ@ﬁmg%
iR HCOPDR & p £ 4 8 & oy ™

Rutten-van Molken (2006 ) 41 % GOLD# f| 4z # 7 622 = moderate ~ 513
>severe % 91 ixvery severe:-7:COPD &ﬁ » 7 % EQ-5D VAS, £ utility |
FHA4E ;z«@ffm;kL it o % 5% 2 ILEQ-5D VAS, ¥ utility*7ip] £ et & 4p b

”“38
“_\

FEnd R RN A Ao Bt f24 (hCOPD R % - # 1 B fe

W-’x

. R iv‘éw?ﬁmﬁ v F1% (4 % g% comorbidity) # > &8
FFEA R B E ALK Gk R IR03 0 A - B & R k3R> GOLDehEE R A
ERAFAMPLELT M S - B LT AN o T
GOLD=# Rl prg v 11 % ﬁi*i%COPD,&"ﬁﬁ:j,%E&é_}i@ﬁé}ﬁp sy TR

g
mh,-g

B3P ECOPDR & i /i » 18 e Ao g A 4riicst @ o

Andenaes (2006) %R HAT T P o EHOB Y 120 X G S1inE g
T ts r’TJCOPD,& EANZET T'F—‘F'T 2 SGRQ * 3= COPD &, —%z eyt
A AL #x % ~ Hopkins Symptom Checklistip] € « 72 & # ;) m ~ 2 2 #
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Fischer (2003) %7 3 ¥ %3] > * %k p| € HRQOL R % 5 — 4|2 R
TEBHE LA o - R ST O REFIERE A O~ it B AP 2
Fe o RV R a2 R AR FAEDEF LA RS A A R LR
SHE FARORFY R DR A R > R LRI HRIL B
L S N

Fuh (2006 ) 41 * Short Form-36 ( SF-36 ) ¥ Migraine Disability
Assessment (MIDAS) & (>R % » $$231 = i AR %,—?5 WEER - SR
RGFRNEFFREDZEST o o5 PR L) FRA BRI
Eni@ s BEDMME > 2 PR EHBRERE S DEES 57 RO
7.5

Scheingraber (2005 ) 4-%F 3 % &%+ (s en98 = % ¥ 5 L #% SF-36
22 Gastrointestinal Quality of Life Index (GIQLI) & i» i ¥ #1/p| & ch4 5 5
Tk o #9SF365 - S4LR % A GIQLIRI 5 5 o TR % - B %
FRAPEELFHEEZM > - LM E (SF-36) i Plicx ﬁfa);if‘; *]
F PG ATR T OB Iﬁi«ﬁ‘ TR B (GIQLL) B3 #id chfff ik Flpt - »
2R B it A B - AR Bk s g et

McColl( 2004 ) 4% 3¢ Inflammatory Bowel Disease Questionnaire( IBDQ )
ZSF-36m (> & % Agp %% L (ulcerative colitis ) 2 {0 FEiL 3 0
Byl 11122088k cniE % - B R FRABF LN ¥ (IBDQ) &
B AR Mg 4 BABEEARR Py R EORTFRL 4 o oA g E
hf £ opRaEE o - LR (SF36) @A A F % i 0 IBDQ
2O BT SR Pa]“}’%‘rm& Rt P 3 AT M Fpt .rdﬂz
FEREAFSTOFL 0 BERFFEY AT FR S > 3T R LdnT

< 67
o

1’;’:}}%&5’1’7},@32
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Singh (2001) 325 & B % (Pl B AR LR * A 30 50 B4 1
oo B A g HAEE PR L ZHEYIER L DA 560 T T
THZ A RFERN SHA B B Ek* RCOPDE F v 4R i
AR MET IR B ),%#r T_F* & 4 %] % Chronic Respiratory Questionnaire
(CRQ) -~ SGRQ - 17 2 Breathing Problems Questionnaire ( BPQ)

A MR K pl4x * global quality-of-life ( QOL ) scale 2 the ‘Things People
Do’ F= 4 ¥ £ 4 h 9T Mg 4L 7 i hCOPDR % » 1 ¥ 7 11§ 587
LM F 39 THEHLOTR o Z A Iﬁ?#aﬂ: ER A N S
P e 2o blde D CRQEFR G 2 HEHEHX LA, Hv s R 2
Al 4456 2 P UF ] 2 3533 0 @ SGROQRZ 7 4F B 42 oot Ik 2 3 1F
EFFEADE T AREERXI 352 P LS 59773 F > CRQ
> s TR FEnE sgFs (Likert) € 2 » SGRQRAIM24 72 5 4 > (23 304

BEP 53-54 7% BPQRIEG 544 54 26 B LR o B

&

o Z PRGBS EFEV 0G4 R b gl 0 A IR 4R 1
R o Bl 221 CRQE TR 0 H =x £ SGRQ#BPQ » 2 CRQ¥? SGRQ %
EE G RITRR P B F BRI o 100 A - MBS A YR
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BRLimd SR H R IRfE o a0 BAEP S EF AR T
CAFSARR R R Akt o BALPHRE S BERERAS K (X) 4 2
Pl (T) L (BE) #resd s B9 L v &5 - BREFailg o
BB FTRT O F REF S BRO%Eas”.

ERLICSEE SR N S S S S I i R Rk S
CIREP R R G G ek £ F 04 RE 0 PIMP EHTA gifftf‘s ’
LR E TS N SRR S S KA R ﬂ&ﬂéﬁ*ﬁé
AP ARG S JTFIE o F]2t > AP g s 20 F RS RN
SB= oh: LA SPE R R )j}mﬁ,ﬁd\ml«%\ MaBrEp s ik RE &

R R
Kieh i it AR R H OIS F LR 2PN R

TIeNAL R ELE R - BBl R D FAP > RIRZBHHELLT R
MFRPRPGE S MEBHOELLAY § RS

BRSBTS ERMAD @A AT E R Y B A% R
¥po Flo Alch 07 5 FERE S endF il o B F e d BEKAV
BEF A B (1) F - FEP m?F ¥ E_4p I =1 (constant information )
21 (2) & - BREPEIE z’v”JiE'Jfé_‘}%’K? 3 4p I e §E (equal interval scale ) °
A BEXAMP DAL > BF LG F IR G bl 24 S A
2 (AB5 1:2:324-5) P> LR F AFRhL L 2 34>
RS 9F ZFFBRABEI 1530 075 94 o FUL TR

PEWHFABRZREE B Y 0 2R
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CERFTORIE—IERF BERIE
d 5 B RPIRIT A G 5 ] Ft o Tk AT E kR4
BB AT AN KRR BTGy 0 B Y U R F REH
(IRT) & & 4 % -

IRT #5540 ¢ 1 & e 35 0 804 $dic (L ¥ 2 adon) AP A
Sl (GLF b A7) Rl stk GEF L cdm) ™ = B 5ds

B 4eT

(1) %4

B 4o fF > Br PR 503430

(2) %% (b): s AP ¥R S8 0 58 (b) I E 4§ Fl-o
Ihoo fe AR L F IR E i A - BRI
B (4ot 3343 2. %

(3) %% (c): ™5 TR SH, - v gt &7 2 LR N

PEBE M R P RE S F 2R S R
FIALR B AR
IRT 2 & & 5 H 2#kcf;% (5 Rasch #:53% )~ = 2#8ch;V ¥ = 2k
Bt o A mRE e T
B Sgcticst 0 L Rasch #05% 0 BN P 4T AR SRR G B &
PO(ERAEL L0) 0 @ R AR R i S L AR r XEH A P B
0 & Rasch ##:5% ¥ 225 > BB H FHP I olEp &
MR FREP A S8 (b)) FIpt R £ 7R g 4 BRER chEE S B
Pang sy oo
= SBcBSN A SN o ¥ Rasch Bk 0 B BEEAER W
WREE R RS R ()0 AR R R E R § LR AL



it 4

F] 5 -

Bl

PR AR R o BB

@ﬂ%ﬂﬁﬁﬁﬁﬁﬂﬁiﬁwkﬁ“wao
o8 ST S S = S AR

Vel

Rl %% (c) >
LD Rk B SALR iRl R o b doiE # 4T

17



%= & Rasch#;;\ A4 %
Rasch #-5% d 2 & #c & 7 _Georg Rasch #7#% 41 » 2 & § 4| * & #1530
BRPEE S RE A 4 2 BFenbd v S anddde » H o040

oD
ni 1+ e(Bn_Di)
A9 B AT n B AR o D 5% (AT IOWE - P 5 ¥ n B
VR SN U gt

JEF P NPT e A e 4 BREPELR AP (B, =D, ) FFo R
FHTA S L 0505 & i 4 E 0t AR RER LR B R 5]
ng@w%@ﬁﬁﬁ$%’§%ﬁ%gﬁ$o

Rasch itV #2230 & ¢ 5 = <34 i57¢ (dichotomous model ) ~ 3= 72_

& #73% (rating scale model) 23R8 (> % A #-5% (partial credit model ) '
4= RO A B AT
1. = =& #5538 (dichotomous model )

AN G BRMEPEERE AN A TS BREERFTLR

TEWFA ar BT FE T BF o Bber F T8 %m s T1
% '_?-Jﬁnl,; FOJ’?‘;?%ﬁi\:{”g B FiT5 A% n B A

A B E IR EHAEZRE < hddice B o e

(8D

Pni (xni = 1|B”’Di ) - 1+ e(B"_D")

s

Ao P(x,=1B.D)R e drtchiv 4 2P AT > S n B L ¥ i
WE T (r=]) ibf
2. 3§ < #;3% (rating scalemodel )
Rating scale model #-/ A& © i * 3t = =Lzt 4 8P 0 Rasch 558 42 B
Zig* = A (ordinal) FAd> 2 & Fig* &8 &7 975 m%{ﬁ‘fi’g”ﬁ 10
Gt NpE e TR EATP EI G XA PEA o FII A R E
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R B AR i Y TR o blde D F R 2k AT A
11 Likert scale o

Rating scale model ek & 3K %73 32 p «9fk & (threshold) et
%{ﬁ%ﬁ’ﬂﬂaﬁ@w%i%é—%kﬁywoaﬁggﬁ—@gﬁ
AXE Y - BEIE o H O34T

(Br-[D,+F,)
Pnij (x = 1|Bn’Di’F}): W
He p A% nBA Ay iMAES jBREEOHF o
ldef Figure 1 ¢ P B8RP a3t a2 05 (14 ~2 4 ~3 4 ~4 4
SA) WM 1B RM2PARETLE L TL 1 AN 2 AT
ﬁﬁ@ﬁ’ﬁigﬁﬁﬁﬁﬁJE%*E%’M% P2 A FE-¢ 8
CEEIIL AP R RE S F  RRRAS 2 AR RE 3 3

&

&

BERX 4 e RAKAL RS S L ITTBARGOEE o

CATEGORY PROBABILITIES: MODES - Step measures at intersections
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Figure 1. Category probability curve for a rating scale item with four thresholds
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¥ A& Rasth #3 2 B R Fag
Pickard (2006)  Rasch ¥ & ERinfFpEry e w2 22
# (Center for Epidemiologic Studies-Depression scale, CES-D ) Ji& * %@ h
2 - URAEFEHBPRANER  BEPRS BEFATEFIOIED A
MER AR AR Y AP R R 3 MAPEHE - » RAOBK AT A&
-~ ARREEETI P PP EHE - R A RWR > F 44 DIF 3 A
A oo B fs :F—‘F'T;’&; & * Rasch

B S BEHEPF IR ET G 0T
E LT AT - LR DR

W% 1 CES-D £ 4 eh sl
i

Duncan % (2005) 3= #7% E ¢ b 2% & % (The Stroke Impact
Scale) P > 17 Rasch i ¥ ZE 42 FH - w R¥5% > 3P LR » F
0 RER i r B (FALR A LB R EH) 2 AR
AT FrRm P PERERADEE SR TFaE LY L EEYT R
EH- 2 ROBX > @ * FHEP AR e R Y 4 B E 4R
PERAA T @R ER > B aH A PRERASLE 7.

Garratt (2003) %325 ¥ 54 io% % % 91 £ (the Roland Disability
Questionnaire, RDQ ) i& {7 Rasch 447> % IR5 4 3T L5 fit 3¢ > @ *
BRALR BEA AL o F 0 AL Y L o Flt TF 2R A kT M- misfit
AL PR 0 LT IS HIER E AP R FRIE 0 N TIER %
P e ¥ T I Rasch A 47enfift - R A S XA E HF A
EHLEFRFE L&D Rasch A8 VLA ke g 2471 > &

0 L 1 > X s s 73
L FF R &g L o
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¥4 & #FHLWH#a (DIF) R e

EN
a IRT et P o 457 — fEv g AR 3 o % E (b4e: § /%
FAEARG A 0F S /R ARS) B PR E o kR A AT

FEHP LT HEFF RaOE & 5 AL W (differential item
functioning, DIF ) " -

BT ER L SDIFE &z (T kg 2 R%E L4 fpk DB
Aodobk A EHE BRI S G 2 R ado RIAEMEIAMAR S 7 DIF
g T .

tfek e 2o DIFRI7 2 SRl E A7 k%3S 4L0 A L3
T ERHE

Thissen (2007) #& F| % 4538 22 2 32R1% + > DIF 3 € &

4w

RlEEaG»eRE L FenE v e e § A EES R E L o DIF 7 &

L l
%
FOUACR R A e MR chE T o

Reeve (2007) # 7] DIF ¥ M3=5 42 P 4] X 33 ﬁéﬂ;ﬁaéﬁé 418
HFHAIFACERANER RS BRI  BHRE - FIREG P E
RAOFRA S L P A PR e I PE hehE o KT - BER K
F -5 P 4P G DIF Hho Vi €' K7 Rt fiancd o 7]

2
bh D REHD  ARARAETT A LA e Ve RS R

N
50 B CAT S o FIR F & B S HS B RATT R O£ 24 i
4 5 Tt DIF % CAT s+ iy g HTE RN SR kg 2

Fayers (2007) 325 DIF @RI F B~ 3 F %3~ 3 b2 (L &7
FE&DEIRE  BFRELPES A AP DIF BFo 2 2 & Fu)j

L0 DIF &% & 3 Tk * 9 & 5 % DIF i3 &pF > PROs I % £ F %4413

4 AR ﬁﬁi%” o
Crane (2007 ) 4*4F 12 :2 3% 4 1 Roland—Morris Disability Questionnaire

et
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P AF R EHA S DIF chfia) o 2% 623 BALP ¥ > ¥ § 1840 &
s FT ARG TR EODIF 5 - B LIFFR5 0 £ DIF &Y g
DIF enfiim™ - IRT & 47 47 18 dhe e B F eoqp b > Pt s R i sk &
R € DIF & & v e % e § p et » igdt DIF 487 ARL
A e EREE Yo
Watson ( 2006 ) 4+ 4} fruit, juice and vegetable self-efficacy questionnaire

(FVSEQ) &7 DIF A 45 » %% R A w24 DIF » fe &5

—

1‘1\1,

A JLP } 48+ h DIFY o

Stelmack (2006) 4%t Veteran Affairs (VA) Low Vision Visual
Functioning Questionnaire (LV VFQ-48) i& {7 DIF # 47 > 48387 - 7
7384 AL 24+ 9 DIFY

Huang (2006 ) /& * Patient Health Questionnaire depression scale
(PHQ-9) - &pEp L R WAL > ¥ 3575 £ F 5 8%+ 5h DIF
Fho My EBEFRAFDEIRA ~EFFDFERA 2 2LF 51T Ty
A %% & PHQ-9 A& 3+ § DIF % fs % & PHQ-9 ¥ 12§ »cehif ] 2
e B B

Barley (2006) i * Rasch 4~ 174 :=% AQ-20 5 v3 i A BIE e
LM o 2L I DIF kg EeAFRIE 6 - P PR > 5 EFR

F- BALP §EFME LA A2 DIF §2) 0 7 i oaB A% LA 5 3

R kP e ARmY > THRINFR S o ZHERG M

(timedependent) 338 P - ¢ € B & & ¥ i R %
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1 & (iteminformation) i 32 gr g

£18 e

28 P 3 4 S0 #kc (item information functions ) &I~ B ¥ et B F &)
RERSEd T L lky R HR RS - BALP i i
FH R R - BRATR B R e L 18

19“—’"%55%7‘Fﬁi“ﬁﬁﬁﬂﬁﬁﬂiiiﬂﬁﬂ?’ Flet i E iR
XA R L > 57 e F,*’:;’Télfaéﬁg%,ésﬁ,‘éiz‘?\%ﬁk'ﬁ?olé_
FrEast b oo FIAAEP TEEE BEER R YL a4 R R
FoHBAA AT MP T RENHEA R NE NS RS K
WS 0 BP P acdEEEa L PF B4 S R AP S R A a4
R A RE P H 4 o Fp IRT e LB AT 1

PR R EG 2 RRIEALR G

Reeve (2007) & FI4ERF AL E7 115 VLR 57 k3?5
BAFeHFEL 4 o B e L E A R A B apl g - B A g 4 AR
Boo UL Sl F U RFAER B i 4 ehA R 28 CAT
WA e g REN S R P E BRI’

Gomez(2007 )%= 7 ® #& 3| IRT ¢ 342 P 30 4, I #c(item information
function, IIF ) 7 p| 231 4, & #ic (test information function, TIF ) #7424 ¥
WML PEEREFEMNTE o 4L Sn¥cd 27 Y fw;g;;wﬁ g
PPENR LG RED o x T F BT R RIS DT R - T4
¥ 20 3205 = B g £ % (Death Anxiety Inventory, DAI )i& 7 IRT &4 7>
FIE 123729171819 2 20 447 £t 4 2 F it 4 eh 324
EPALERF  HP A 204 R R L E Y
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Lo RR R EF R AP SR

(1) ‘2R ¥ 03P R Hpe

Pod RRIEEEAM I BRFONEPE 022 Ry g
PR FE (4o F AW RERR ) EEEE AR SRS BT &
i A RGE L U] o HREAR IR S Agr R B B Blir A TRR
@%J’?u%¢$;aﬁm%w BEEY bR A RE LSRR
e R > M A FREAFWRIOFG LT EEY SR P e
w%ﬁ’ﬁﬁwwwgwu@ﬁﬁﬁé

\F‘\ﬂ
5*7

(2) w\B Xy B—Jl® B3R
Jacobs (2004 ) #& Pl B e 384 ek ;@}a;ﬁ,ﬁ;};ﬁ A f g T B
Ap Rk Tfﬁm’*%ﬂ_u_”ﬁ AT e oo F] L %EU‘%’\%‘Z%},&I};‘; A
REAPM D2 EET o FB R E B A A R B AP
e FROR LR RAILER > A ATRAET g g0 &
&ﬁpiév % ¥ g E eSS B B A (401 COPD
Form® ) RF AP OERpM 2 F & o (T4 %R & 5542 5Quality of Life
for Respiratory Illness Questionnaire (QoL-RIQ) i& {74L P ¥Fi » ¥FE=
R K %G L n10B LR > 4 FRIQ-MONI0 » #-RIQ-MONI0:& {7 %
ﬁ’%mﬁﬁéiéQ%ﬁ@ﬁﬁﬁ\ﬁ%ﬁiﬁsﬁmﬁ%o
Wu (2006 ) 4] * %% & 4717 % > 4444248 ehCaring Behaviors
Inventory (CBI) F® %i@%’ré{%‘;ﬁ‘i P FALP PF R R RS E Ry
0ARIHRZZALP HIF > X F % AL HALED Bt e Bl R L E 4%
04> 2732480 72 H % p 5 - SRR 0 Bl RSRALE B  HFEED
% e 524380 (CBI-24) o CBI-242 i #4241 CBIAp W 0 25 5
BT R SRR ETAY - Ko Fl TR A KD

B T LR e CBI24 kR R 0 1Y WRlEE
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(3) &R EHEFE—FJI* IRT ¢ g31Rasch #i3¢

Nijsten( 2006 ) 4+ %+ 2 & &% £ % (Impact of Psoriasis Questionnaire,
IPSO) i& {7 55 » 14 4 Rasch #5 5 em A # > FALP EH X ARG
(threshold disorder) # ¥4LR § DIF 5 & » RI#ZH P #14 © B fd - &
#1407 SAL > F T 11 4% - 546 Rasch R @k £ L RRGE - @ ¥ ag®
P2 AR FA e I AL -9 R AT EHIFY
AR AT RPN R RE AR RHE S BEN SIPSO K K £
be Bk UEER B IPSO B F ER S A Bb K AN 2 ST
th1m 20,

Lin (2005) i * Rasch 4 #7 X% self-perceived change in quality of
hkm&%C@l)*&ﬁ%ﬂkﬁ&ﬁﬁﬁﬁwdxmﬁ%#ﬁ13{’

& Rasch #4718 » FIRMIZESARE S L F T2 HIT 2 B LH - w» RO

2% (infit 22 outfit MNSQ ‘¥ <3t 1.3) > &#-io= 48 /T‘ A E Sk =g
10 4T P i (7 A 5 0 B RAFEI PR S dpf i ek o X2 w0
PORRIRIEKY b RE BN AT

Hsueh (2004 ) 12 Rasch & 45 k3 i5 % & = ;A & 4 (Barthel Index, BI)
21X > £ 4 (Frenchay Activities Index, FAI) * #&*® k {3 & '%,*’ p e
Fagaagt o F AR LY AP B EH - rév)ii}%f}‘%—]f? (infit ZSTD #2
outfit ZSTD %% ~ 32 AL 22 B L H - B ) [ B3%5P M*,éft o KAy

i

RHR o A B FAL AER 10 B A R ADIEPIHE s H - v
BAnBaR o m 2 T KR AR SRR T LR ERE bGP FiEd
AEFREAMPBARSE > T LRI RRAHDD F AR FLTaE
@%%@ﬁ*ﬁﬂim°
(4) IRT & & %% i fpl%
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ABAOPEEARZY o F - BA ‘,5”3'%3?‘3“ EREP Ty nEER 0 R
Al H g4 B o e AT it if 1Pl% (computerized adaptive testing,

CAD“ﬂ’ﬁ—%Aﬁzwgﬁﬂ%&ﬁaw%@’ﬁﬁ%&aagg
er4E P )I}"’ Moo EEIRTECATH H AT E KT + > & _l‘/m)’}l]

’

=

PR E NG R R B F S TR N A
EXRBEAR D ERBFHEE -

Revicki (1997) # 3% & IRTH:C ~ 22 = 32 & (item bank ) ~ fr 7 %%
R SRR o T SRR B R T e e

TR E A

—_—

T4 7 RS X PR B E TR (floor and ceiling effects ) ~ #%47;;?'156%
P PR AR R AT RPE S VR (Ao PREER AR
A R ) e

Ware( 2003 )4£ 2441 * & B it if MRS en¥ 7 44 & ¥ 225 CAT-based
8 7 enEp o ¥ o B R B2 R 0 3P KRR 5 5448 srHeadache Impact
Test (HIT) - #2% % % % 4% IRTE CAT-based:1~ ;= K3 ¥ HIT 48
Bwok —’:m,}éﬁrz,\véﬂmﬁ;}yﬁ b B-CAT-HIT: =5 end & 222w i

i ;L“;;g O R I ¥ ;_E.k}_;glj,ggaﬁgﬁq‘g%%?;‘ HB S =g

~&

B @ PV BAELBREAROTA LY
Fayers (2007 ) #£3:1IRTECATR * it B &% an®in b aug ¥ 4

f%ﬂ;,ﬂ}.»IRT"t’CAT B &* 2PROsF %;m#flié? 21 F o A
BB F AR GRCIEP R SR T 0TS - (R
iﬁgﬁgﬁfgﬁqﬁgélﬁaoﬁ’——%m’CATiﬁW eI = < s
ARF T UBRFHRL R LR gk > 2 F B 37 5CAT-based PROs
g7

Kosinski (2006 ) #-CAT* A PROskE % 4 =% % & & X (osteoarthritis,
OA) ﬂ.é.dz Fenr B X B W > 7Y £35S 84 3k Total-OA ;
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Fa kW ATF 3THALE W | A B CAT-OAR 27 w ¥ d 9t iE
EhBaSBRD TE DS B AS A4 fh- RfE G o @ % ApH hlc
rkiie 0 B%riE g 20960 BT A fEA Mkt 3 AARM o CATH 27 1Y
FEOAG A R F# i B R F g 22 B > A 2 pHT AL

;‘)\;\“,l)?\‘:/ gﬁgﬁ;’l&,

L
4
™
h
v
\_.
2

LRE L BT AE TR CATRIF L E i (73
RIRA T P E B Aok E o FHAUR A TREERG R EFE Y FT
FHP O RITENANLEZAHED QFVNENNERAR Y D

;‘é'-_% y ¥ &% /)é, [}35 §%92
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-8 FiRit
AEL AR AR NFRFYL 2L COPD R4 ZFTH %
¥ 13 B oG 2 ycb WHOQOL-BREF £ SGRQ & (B % Tl » % &
BAAATH > BRARRATHE  FHA PR L HCEF R - &
SR EREHI A FREAR D COPD ¥ > #hif & (TIP3

LEBB) P o

oA 2 R B R TR % (WHOQOL-BREF %% )

B neE e BP 4 (St George’s Respiratory Questionnaire, SGRQ )

\ /

Rasch 4472 w3 § 4% ¢ H - » & (unidimensionality ) ~ 4%

p 3 (item difficulty ) ~ & & 45 ¥ (reliability ) ~ 3£ P i ¢ {2
(targeting ) °
B ERREARE TR 438 73832 £ v+ w (differential
item functioning, DIF ) 4 47 o
fl* 3L p 4 (item information) @ 4447 F 5 o B € A2 R o
COPD %,—‘F*f ’ fj‘o SGRQ ¥ 22 p £ 7 £ & "8 A (hierarchy ) |+ ep ¥

FEEw o B Ry (TP ALESR ) TP -

\ 4
BB AT S Y E

=
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-8 FIH%

AR R R 240 L ¥ MR R oA 5 & (Chronic

obstructive pulmonary disease, COPD )4z % PR d 2003 & 17 1 p I 2006

£127 310 i ¢ MFFECEHRFRLIM DS > £d 50 £ 5

PFERGY R L BT GOLD™” 2 ik 2 % 648 & - % & &
PRFRT Frhes WRpRI-E gy ol

1 R G2 s 2003 & 2 F 2 GOLD 3 p 29250 v 54 3y 4o 4%

FVCE FEV #-LH A 51 BA R ARRLARTE 4B 55 00 R
%8 (atrisk)~ % 18 (s (mild)- % 2# : ¢ &# (moderate) ~

%38 L (severe) 2 % 438 ¢ 24 BeE ¥ (very severe) ©
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=25 P73 7L 1 E g e
WHOQOL-BREF 5 #:3x

d 0 R fEd sk 4 R SR % (WHOQOL-100) ™ B % £ & + &

BEF A3 Fy WHOQOL F 5 430 ¥ i3 -8 g it 5 [ o p
CERECN U
?}%4,95’

5 (ﬁ_; WHOQOL-BREF ) - @ I 58 2 2

(WHOQOL-BREF [ %) | o I 84 %48 e 7 417 3
PELERABME  AREETHE L FE R 728 B4 > 27
DALE R R A ST E — R IR o HAR 2641 B A S
B govk > A ow] L4 12k & geek (physical health domain) 7 3% ~ I j vk
( psychological domain ) 6 4% ~ 7+ € B i 4% ('social relationships domain )
4 %%~ 2 BB vk (environment domain) O AF - &R X34 2 5 0 B ¥
P AR SR TN E A AP ALK BRSO RS

S} F AR TR AMRGR R ELF DL ERT S

FHiowRP X
B & a4 (St George’s Respiratory Questionnaire, SGRQ) "
G
¢ YA SGRQ K ¥ > ¢ 7 50 BAEZP » A 4ER * & 5 = BEEE (1)
ek ik (symptoms domain) 8 A - 7 3F B = 4 ok R R el 5 &
B2k 5 (2) p ¥ 8§k (activity domain) 16 38 > 4534 0 ¥ i 2
ﬁ-‘}?’v%fg‘ﬁﬂ%ﬂj ;(3) ﬁ)ﬁafﬁgﬁ“@? (impacts domain ) 26 48 » 45 33 #¥ ex
A A ARG PN E IR g d S A AR e AR e 19 )
- FH % (total domain) 4 #c o SGRQ # - #7j 3P FuE R 5 - 1T B

* ORI R INA de COPD 2 e b4 it B ApB 2 8 &[T R

*\

Veng s A AR BEOEIRE > T F P R EEe 0 A

B Ao RALE I ERT LY
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i TRk

d XEVRLDAHEF LTS fES A B AST AR

(V-

s

75 % pFE* WHOQOL-BREF -3k & Led e P 8 RpIE H i

s

BAPM 2 5 % (HRQOL) "o proh fatgrilf A g e mern g
PR R BRI R SRS S PR S R R
R FVCFEV, 7 €5 1 & chiphdpth 44 B35 > X155 R F hpp A

gy e >0
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$I8 FRAEFEASR

Ay A &% IRT ° 2 Rasch ;¢ %% WHOQOL-BREF ¥
SGRQ 5 * % COPD %% ehif * {» £ 4F3tH L3 5§ T olwmy 4
B e45 0 - » A (unidimensionality) ~ 42 P g & (item difficulty )
% B dp ¥ (reliability ) ~ 42 f i # {+ (targeting ) - I %‘ﬁf d iR3E A w S a
(differential item functioning, DIF ) % B & &7 b B 2R &2 7 b &
R EER R IR o B8 £ B EAE P 4 (item information) k$¢ % e
BRpBREREADREE P VbR L P

AFT % 2 Rasch #5038 MR & @ * 2P E N R B4 50 eh-
BREHS o bh- P FETECRPMFARDED - ABERE
LAEp 2 BRHRER OER LS B F AR G k- T 0
EREEFAEREF N5 LR F 05 - AR EFTE ¢
PRSP e SRS I

RO 3 o G AR s A WL P FHEAN S BT
ML F A A R TP AT

¥ - % A (unidimensionality)
- R A4p R - i m“rpiﬁ"“«u? 10 fe ek - Fa 4o
H e - e RAEP L AR A R AKX PE - a4 R
oo B A A RIS F EE 0 NG R RIS AP SAURE A
fréhie 4 > P A R R ipkdER P R gd RS ¥
- BAdk At A BK® A ﬁbAF;nimsb 4 o iHH_IRT ¥ &£ &
I ABR kG R LB R AL IRT k477 o

A E Rt AR - B Y AF BALD F AL
wE G ek ik (x,) ¥ Rasch 558 #r gzt endp 2 @& (E,) 4 %

Ym :Xni _E

ni
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WAL HE - Bz th P RERLIFERNEREY LTS
#3952 (mean square fit statistic) # %% i* chif £ & 45 % (standard fit
staitsic ) # 77 o ¥ ¢h 0 oA fEiE £ RApiRT 2—H A 5 (a) R Y
FenF e RIE A AP RIEF LR (outfit statistic) £2 (b) # 3 }

PL Y ek s ek B 248 P Rl E 'FiT (infit statistic ) o

Outfit statistic —E»Lf, B RIE il 4 LD BEARM R R AL
Fl S BT yaE s i BT B G defgane @ infit B] 8% outfit g3 4
4o 48 {8 2. 255% (information-wieghted form ) » #* 4c 48 15 A7 -7 J5* (X i i 4t
IR Faw TR RN i S e i

- PRI S i & R A IR R Y o R F G AR TSR
i%”%ﬁﬁ’ﬁﬁﬁiﬁﬁ*%’%ﬁ§%@¢’mﬁﬁﬁbﬁﬁﬁ

® 3 sty (1>2) 7o ¥ ¢k 7 infit statistic #& outfit statistic A7 > *

=

7?5 X ARy E R F] b & A FF T e Rasch 4 37 ¢ > A )2 infit statistic
iR E- v Redpif Finfit RFE>13 AR AR 2 B L H - »
}i r’f”fﬁi}:}: 19,72,87,100,101 3

2P A (itemdifficulty)

Rasch ;v &d EH W I H B P IER I A g 4 3 afp &
B kot H =5 logit > logit ® B L - @t B oo

VIREREER RI o EXP A logit AL > NA P HAARF > 7
W2y AR P Iﬂ»,,ﬁé:-ﬂ‘f”"‘/igéi §o e ek s AR e e AR P B o0 logit
AR QAT AL ARK  XFHRFIEF I v DF o

YA e 4RI Ear 4 hlogit AR 0 R A X ey 4 ARE 0 T T
RPFFHI RS TORLARRAEF PR T Ficd hlogit48i > B4
FA A RS R AR EHAEETRE B

RAIE 2 50 BAEchG -3 it 4 cha o 3LP HR A G g R A
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RARG » PXPIRFHI A6 D EF P A B (gap) &
£ &} (redundancy) "' o

% Riptk (reliability ) 2 % W] {435 (person and item separation )

IRT ¥ reliability #cig chd=Fl = 0~1>H 5 % 2 & & 4ioh Cronbach’s
alpha 4p $ 2702 > £ 07 R AT 45 > 0.8 4 245 5 0.9 11} B 5 & -

‘b % Rasch & 477 » ¥ 1% & wlftipth K fp i AR R R TR

Pl d XEH iR

LT Wt dn R ( person separation index, G) » 2> 384T

adjustedperson varability

Separationindex (G) = ——
error varmbility

G dpifdk~ » N AP ARN ARIE P ® N A 4 o F person
separation index :¥ 1.5 fF & P L hF i 4 2.0 N & LFPF IR 4
30 AL KEP E G 2LFF TR A oo

B A BB PR SA KT R LT O 10

(4G +1)
3

Bar@ FleficiE 5 15 AFH AT UL LAR (Fiwd g~ i
B ) #iEs 204277 M 5= K (Bt B ~7P i ko~ Macd k)
72103 5 Separation index i 1.5 F¥4p 23t Cronbach’s alpha % #ih 0.7 (7
% )> 2.0 F4p 23t Cronbach’s alpha fa#icen 0.8 (243 ) 3.0 Frapiust

Ak B =

Cronbach’s alpha % #1 0.9 (&4 Yo kT P T B ri#ﬂ & (item separation
index ) & X 0% B Eip L AP o

2P if ¥ 1 (targeting)

Targeting pif* KPR AP AL L H dac 4 g ¥ o G 4L R
SR 0 B PR B EER F S 00 FRt 0 BT A AEE
T IAE A E G 00 AT RE AP FERRHAT L H S LY e 9T 4 B
iR ia B0 AXE 0 & 75— EA4E P A mis-targeted © § T3 A
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BE R Tl A 5 0.5 FF 0 & o7 slight mis-targeted © § 77 4 i

x\“\

v T3 & 5 1.0 FF 0 4 o1 substantial mis-targeted o T3 A f3% gt vRen
TR L EL T 0 7% EHPHEHNEREAM T AL GE D A
4 BRI R FE T BlA T o IR HTE R A
A AR

AL A W 5 (differential item functioning, DIF) & 47

BEAELY AARBEER (stage 012 #7 stage 34) % & # (<75 k&2
=75 f) R EFE S BEHIED R FICFE LI TR RREARR A
RisE8H? FESLEBEPIREIGE,, 2 T2 KLY I 7
Brf A2 R AR D SR FHCH Bl 0 R4F AR pEL AR Z EHF L A4 7
SRR A F AP NER LG AR LA B AR ORRBIE
g LACF R Y hd5 Bk it Yo A P ¥ 0.5-logit 1T 5 IR
B, e 45 B A S A R T A TR 0.5-logit 0 A 2 A P
MR ST Gyt AL AR AR DIF AT

2 P 3 4 (iteminformation)

THRE A o 4HAE P ¥R R 8 B (item hierarchy ) ¥2 58 P 20 4, S #ic

(item information function ) 4 %|3Lp! 4o F

R 8 B hierarchy % ¢ % AP B B B KRR oL P dep
B HE D BEEED o bl A FAHE AT AP EH D AT
BIREWEFE LA 1 (T H o 5 SGRQ P ¥ Ed kY AP T P8
= e

3P L SBc R IRT B58 P B i eniE B 40P ot |3 b B % e
42 o A IRT ez £8P > P 204 S Mo 18

289a,’(I-c,)
- [Ci +el-7a,(9-b,-)][1 +e-1.7a,(5.1;,.)]2

H O 254 5 0 bt > wEF AT AL E



% Rasch #258 ® » Bk B yesdic (a) 4 1~ Bl %%k (¢) 2 00 7
]}L —:‘FH‘ ;é_; “:i"gt:‘%‘

2.89

A K WO

B PR L S e 8 ] B e g 4 enil 4 g i
BAREAT > RIS R R A LR AR 5 % i 20D R L6
AL RIMPRALE ER) o

RBALSBEDRIL > AR R RPALS 2T !

(=) B3P ¥ Ed PR n it a

(Z) fpd&E B A gy 4

(Z) %5 B A g 4 =38P $EA & ~ Rasch #5538 #73k #2214, &

R SRR LA L

COPD R # “i#t sesdf B 31 L £ -

() ##75 COPD %,—“zuz:‘/i Pﬁf‘}?ﬁﬁ%‘a‘ﬁi}ié}a\4 (stageOl ~
stage2 ~ stage3 -~ stage4 ) o
() #u#4 27k pREfROEF EF BAD UL E 4
B LA RATEEE A L 2PN AR LR o
%%7Fﬁ%&iﬁ&ﬁ&PDéﬁ’ﬁﬂmQﬁﬁﬁiﬁﬁﬁﬁ
B (hierarchy ) # {4 cp § /E 8% dovk > 1% 2L P 31 4 &k (item information
function ) > #* A B L 205 BAP - T b L QJ%B LRGE A8 A A =r
B BALE > AuP BB LR 3 B o B RPE D ki
B%ﬁ%ﬁﬂiiﬁimiﬂmmwa"@A%kﬁﬁﬁéﬁﬁﬁw
FERENREP AL EEINEI AL E 2B KFEREHD K
P AFTFTUAEARDREY FERR A OEEP o
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Kitear1 E
1. 12 SAS it 7 T AL I & 23t 2 47 o
2. 1 WINSTEPS % #£ #8878 £ 322 8 ¢ #5502 304 B A 0 50
AR S
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YrE Fi1 8%

- & ARArERF KF R
#* - % COPD &—‘F’Tf},}ﬂ\ Ar BEE . AT £k § 12 COPD .&‘ﬁ
240 4 > HTioEd s 704 5 HREL G 790 R0 46~87.6 o
# it 45 % FEV, (%predicted) % 56.0% > @ FEV/FVCratio B 3 56.39 -
KRR G ESENT G 158 4 (66.11% ) B fv® @ § 65 4
(27.2%)> B 111 3 16 % (6.69% ) &1 I 4§ 207 £ (i 86.97
%) B AERT 66 4 (fk28.21% ) 1345 GOLD 4 » $# & 4 i&
“ o :;I*ﬁg,t;gf)ia\ g > stage 01 3 39 * (16.25% ) > stage 2 ~ stage 3 -~ stage
4 B & %) ik 35.8396 ~ 39.589% ~ 8.339¢ » ¥ &=+ % #ic COPD %—ﬁ " & stage

2 &7 stage 3 ©

39



Table 1. Characteristics of 240 COPD patients enrolled in this study.

Variables N=240
Age : mean years (SD) 70.4 (7.9)
Range (years) 46.0—87.6

Lung function : mean (SD)
FEV, (%predicted)” 56.0 (21.7)
FEV,/FVC* ratio (%) 56.3 (12.5)

Education : Counts (%)

Elementary school and below 158 (66.11%)
Junior and senior high school 65 (27.2%)
Junior college and above 16 (6.69%)

Marital status
Married & lives together 207 (86.97%)
Other (unmarried, divorce, widower or widow) 31 (13.03%)
Current smoking status
Yes 66 (28.21%)
No 168 (71.79%)

Disease severity

Stage 0 & I: at risk or mild 39 (16.25%)
Stage II: moderate 86 (35.83%)
Stage III: severe 95 (39.58%)
Stage IV: very severe 20 (8.33%)

"FEV, (%predicted): forced expiratory volume in 1 second (% predicted)

*forced vital capacity
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Y
p

B E RECEPERFAH

A & #-4|* Rasch 7% #-% WHOQOL-BREF £ SGRQ 7 COPD &

TSI R R AT

(- ) ¥ - % & X (unidimensionality )
WHOQOL-BREF
3 WHOQOL-BREF e i g=vke » if £ R i1

‘Ell"\

Bz v

(infit statistic index ) e Bl &2 7 ~ 3T ~ AL & 2 TR ks W] G
0.58 ~1.82~0.81 ~1.30 ~0.69~1.42 2 0.80 ~ 1.25 -

S PG FEAFR AP L P8

SRR PP AL B A H e R HRR o i

oy

P16” & % & /
ERApIRA W 5 148 & 1825 Vb fid g fove? o QTR AF <

i

FoFARELH PRI P EE- v RBRR > HFARHES
142« % 5 122 240 » WHOQOL-BREF & feuke cndp % 8 £ 8
— B BB e
SGRQ

FZ ~Fm v (T2 427 44 SGRQ = BFEET i &
& 4p 1% (infit statistic index) e B &gk ~ P ¥ B8 2 5 8 5
o E 0.85~1.46~0.69~1.42 % 0.74~2.00; % #-p ¥ % jpcv;;
Aad BREAGBEGFAIT R T REERR GG EF R e
Mot 3 B R 4o B R E ehiEd 38 A B 5 0.55~1.30 2 0.64 ~1.03¢

Bk R S aTid - G AR F (R F PR
) PR B EE - w ReNBRK W ERIpRS 1465 P
Frb b 3 AL FABANEEF I A6 RAT  A_CT
HEWTERN A ZEFE 0 R EBRR G ERREAS Y
1.40 ~ 1.42 21 135 ¥ ¢t s 0l gork? > QI L DIV G g 4oir fy



SR PR B EE - e R A RA RS 200

YRICEEE SN VS L Il S S S
AP Fpt ek § 23 B A E - o R B L LS

BALE A W F A PIT F AT AP TR L H - R DER

3

o
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(=) 3P R &~ +7 (item difficulty )
WHOQOL-BREF

% = &7 WHOQOL-BREF £ §#vE4E 0§ chiZ - 56 % - & ik
R OE R R o

B IR GR g F 430043~ 0480 B b w B UG R erag
P aPYUEFFLMRAER G RIETE HE g 77 (-043))
AT BB R D AP FELFR AP H L E
w5 27 (048) -

oo Tk BB B H 5 -0.70~0820 B b v A ALR 5
Y26" i # 7 f G gt 2 27 (-0.70) > A BEEr v 8 & R 4L R
2 YSHE R 4527 (082)

Bk g vk BER RS -0.83~088 &% 5w Ei% L AEEP :
ST EREF e § o+ R EER 27 (-083) @ BEpiw FRR D
ARG S2IEHE F C 7t #ng 77 (0.88) -

BB RS R FRG-083~078 8% 2w FR LM S
B28” i ¥ v e778 74  ghic vl 72§ 27 (-0.83) > @ Bt w ¥ % F
PR E B G T B E R EFH 27 (0.78)

SGRQ

2z ~dw 43 2 42 ko1 SGRQ & i RAL P ¥R PR ER
B o X ORFREOER R o

Bk vk BR g A 91,09~ 047 B F 5 v FS R 8
B 5S aS aid iz P48 FEETBSTHE 72T IR TS
AP (-1.09) A BEE W R ORED R 5 S al” piF S =
Brgz s A e (047) 81 S a2’ piffd iz B4 A g =)
72" (0.47) o

b F AR R ER A -642~4460 B F 3 v ER R
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P 5 ACIPLFIHNGEFTIF (-642) @ Byl w £ %3 3L
PR S A g9 A it 2 I QTR A BRI E F A T (s fgH B
g B s PR R R T AP (4.46) ¢

tpos P kY SR A -187~ 175 5% 3 v §is A oL
P i1 hA7agg@gals 8 (-1.87) a kit w 543
WP RS Le7TBHHAELF B %77 (1.75)

Bep FipE s A0 BAE A WA T R ER R G
Bk AR RS -637~549 5% 3w FMAOIE 5 A cl”
S FABAEEFET B (637w BT EA R RER B S A 6V
R (5.49); 7 w8 3B Ade e §5 4816 g b | e B R B 5 -5.28 ~
485 B E b w FR LMD LA gl A R LB LANT 2

(-528) > @ BEE w B A PP Bl 5 A g9 At ez 1 TR A R
HEFAFFA 1 (e fgHh Fj 78~ Pk R G 7T 5

(4.85) -
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(=) %%/ Mdp 1% (separation index )
WHOQOL-BREF

f&4 = ¥ 115 & WHOQOL-BREF 74 32 ~ 32 ~ 4 & 2 TR 3

\-mL —%\-}

2 T B R E A S 1712200 175 2 2020 M7 & B 2
B LFOF FEE 4 o

KEREBEREFTHCRpE (RREBRDREIR R
Cronbach’s alpha #p ¢ ) kg o 233 g BB R R

5

A B 5 0.740.80 2075 2 0.80 B 7} frd £ G s hp
FR— 3R o
SGRQ

A=~ A m s R T % 427 05 M SGRQ gk~ poF B
B B R T WA R A 5 1215250 2 2,08 %2 Tk e
o p A BB ERREFEET L VAR

Mep o E RS A BREEA WA T R R ey A
Fok e Do B A4 B G i ds ) F Bl ibdg R4 B 5 1.61
$1.62> A MeF L) VRS SRS o

R R Bt RApte kg o gk~ p ¥ #E o

BRI R A B 5 0.5950.86 % 0.81 % 1 gk fergent; Rog 4

o P FER AR R EE R L L 8- R

Hep K EE RS A BAE A BT 0 TR L E R R G

CMER Tea e BBE SRR ) GRT L 072 Bn A

F R
R E G PR P IR Ko
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Table 2. Results of the Rasch analysis of the four domains of the WHOQOL-BREF

Infit  Item difficulty = Reliability
Domain/Item .

index (S.E.) (Separation)

Physical domain 0.74 (1.71)
P3. Pain and discomfort” 1.00 -0.43 (0.07)
P15. Mobility 0.61 -0.27 (0.07)
P17. Activities of daily living 0.58 -0.16 (0.08)
P10. Energy and fatigue 0.76 0.00 (0.08)
P16. Sleep and rest 1.48*  0.17 (0.07)
P18. Working capacity 0.74 0.21 (0.07)
P4. Dependence on medication or treatment” 1.82*  0.48 (0.07)

Psychological domain 0.80 (2.00)
Y26. Negative feeling” 1.30 -0.70 (0.09)
Y 19. Self-satisfaction 1.03 -0.40 (0.10)
Y11. Body image and appearance 0.97 -0.39 (0.10)
Y7. Thinking, learning, memory & concentration 0.97 -0.02 (0.09)
Y6. Spirituality, religion and personal beliefs 0.88 0.69 (0.09)
Y5. Enjoyment of life 0.81 0.82 (0.09)

Social domain 0.75 (1.75)
S27. Esteemed and respected 1.42*%  -0.83(0.10)
S22. Friends’ support 0.69 -0.05 (0.10)
S20. Personal relationship 0.71 0.01 (0.10)
S21. Sexual activity 1.21 0.88 (0.10)

Environmental domain 0.80 (2.02)
E28. Eating food 0.92 -0.83 (0.09)
E23. Home environment 0.80 -0.56 (0.10)
E24. Health & social care: availability & quality 0.97 -0.26 (0.09)
E25. Transportation 1.25 0.00 (0.09)
E8. Physical safety and security 0.99 0.04 (0.09)
E9. Physical environments 1.02 0.10 (0.08)
E12. Financial environment 0.92 0.50 (0.08)
E13. Opportunities 0.99 0.23 (0.08)
E14. Participation & support of leisure activities 1.09 0.78 (0.07)

Estimates were obtained from a mixed rating scale and partial credit model by Winsteps.

*Item misfit (infit index > 1.3)

# .
Reversed item
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Table 3. Results of the Rasch analysis of the symptoms domain of the SGRQ

Infit Item difficulty Reliability

Domain/Item
index (S.E)) (Separation)
Symptoms domain 0.59 (1.21)
S_a5. Very bad unpleasant attacks of chest trouble” 0.85  -1.09 (0.06)
S_a4. Attacks of wheezing 0.87 -0.18 (0.06)
S a3. Shortness of breath 0.90 0.09 (0.05)
S_a7. How many good days (with little chest trouble) 1.46*  0.23 (0.06)
S al. Coughed 0.87 0.47 (0.006)
S a2. Brought up phlegm (sputum) 1.08 0.47 (0.006)

Estimates were obtained from a mixed rating scale and partial credit model by Winsteps.
*Item misfit (infit index > 1.3)

*Reversed item
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Table 4. Results of the Rasch analysis of the activity domain of the SGRQ

Infit Item difficulty Reliability

Domain/Item
index (S.E.) (Separation)
Activity domain 0.86 (2.50)
A_cl. Sitting or lying still 1.40* -6.42 (0.46)
A c2. Getting washed or dressed 0.93  -3.53(0.24)
A _gl. Take a long time to get washed or dressed 1.08  -3.14 (0.23)
A_g2. Cannot take a bath or shower, or take a long time 0.90 -2.84(0.22)
A c3. Walking around the home 0.86 -2.56(0.21)
A_c4. Walking outside on the level 0.82  -1.39(0.20)
A_g3. I walk more slowly than other people, or I stop for rests 1.09  -0.67 (0.19)
A_g4. Jobs such as housework take a long time, or I have to stop for rests 0.81 0.04 (0.19)
A _c5. Walking up a flight of stairs 0.92  0.38(0.20)
A_g5. If I walk up one flight of stairs, I have to go slowly or stop 0.78  0.61(0.20)
A c7. Playing sports or games 1.35%  2.54(0.24)
A_g7. Walk up hills, carry things up stairs or play golf 0.86  2.71(0.24)
A_c6. Walking up hills 1.42*  2.77(0.24)
A_g6. If I hurry or walk fast, I have to stop or slow down 0.80  2.96 (0.25)
A_g8. Carry heavy loads, jog or walk at 5 miles per hour or swim 0.69  4.07 (0.30)
A g9. Very heavy manual work, run, cycle, play competitive sports 0.86  4.46(0.32)

Estimates were obtained from a mixed rating scale and partial credit model by Winsteps.

*Item misfit (infit index > 1.3)
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Table 5. Results of the Rasch analysis of the activity domain (separated into two parts) of the SGRQ

Infit Item difficulty Reliability

Domain/Item
index (S.E.) (Separation)
Activity domain
Questions about what activities usually make you feel breathless 0.72 (1.61)
A_cl. Sitting or lying still 1.30  -6.37(0.45)
A_c2. Getting washed or dressed 1.12  -3.41(0.26)
A c3. Walking around the home 0.55 -2.23(0.24)
A c4. Walking outside on the level 0.62  -0.59(0.24)
A c5. Walking up a flight of stairs 0.79 1.97 (0.24)
A_c7. Playing sports or games 1.03 5.14 (0.29)
A_c6. Walking up hills 0.90  5.49(0.31)
Questionsabout how activities may be affected by your breathing 072 (1.62)
A _gl. Take a long time to get washed or dressed 0.98  -5.28(0.31)
A_g2. Cannot take a bath or shower, or take a long time 0.78  -4.78 (0.27)
A_g3. I walk more slowly than other people, or I stop for rests 0.77  -2.04(0.21)
A g4. Jobs such as housework take a long time, or I have to stop for rests 0.78  -1.19 (0.21)
A_g5. If I walk up one flight of stairs, I have to go slowly or stop 1.03 -0.5(0.22)
A_g7. Walk up hills, carry things up stairs or play golf 093  2.19(0.29)
A_g6. If | hurry or walk fast, [ have to stop or slow down 0.96  2.54(0.30)
A_g8. Carry heavy loads, jog or walk at 5 miles per hour or swim 0.64  4.22(0.38)
A g9. Very heavy manual work, run, cycle, play competitive sports 0.93 4.85(0.42)

Estimates were obtained from a mixed rating scale and partial credit model by Winsteps.

*Item misfit (infit index > 1.3)
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Table 6. Results of the Rasch analysis of the impacts domain of the SGRQ

Infit Item difficulty Reliability
Domain/Item
index (S.E)) (Separation)
Impacts domain 0.81 (2.08)

I h5. Move far from my bed or chair 094  -1.87(0.26)
I f2. 1 get embarrassed using my medication in public 1.13  -1.30(0.22)
I f1. My medication does not help me very much 1.25  -1.30(0.22)
I e5. 1 do not expect my chest to get any better 0.90  -0.91 (0.20)
I d3. 1 get breathless when I talk 0.76  -0.72 (0.19)
I d4. I get breathless when I bend over 0.84  -0.62(0.19)
I h3. Go out of the house to do the shopping 0.88  -0.54(0.18)
I f3. I have unpleasant side effects from my medication 1.17  -0.54 (0.18)
I f4. My medication interferes with my life a lot 1.07  -0.51(0.18)
I_h4. Do housework 0.87  -0.50(0.18)
I d1. My cough hurts 0.87  -0.45(0.18)
I _e2. My chest trouble is a nuisance to my family, friends or neighbors  0.99  -0.35 (0.18)
I b2. Chest trouble affect my work 1.21  -0.20(0.12)
I _e3. 1 get afraid or panic when I cannot get my breath 096  -0.17(0.17)
I i. Best describes how your chest affects you" 0.98  -0.13 (0.10)
I e4. 1 feel that I am not in control of my chest problem 0.89  -0.11(0.17)
I h2. Go out for entertainment or recreation 0.80 0.15 (0.16)
I _el. My cough or breathing is embarrassing in public 1.16 0.24 (0.16)
I d2. My cough makes me tired 0.94 0.88 (0.15)
I d5. My cough or breathing disturbs my sleep 1.13 0.93 (0.15)
I_h1. Play sports or games 0.88 1.11 (0.15)
I bl. How would you describe your chest condition 2.00%  1.15(0.08)
I d6. I get exhausted easily 0.90 1.19 (0.15)
I e6. I have become frail or an invalid because of my chest 0.74 1.21 (0.15)
I _e8. Everything seems too much of an effort 0.76 1.62 (0.15)
I e7 .Exercise is not safe for me 0.89 1.75 (0.16)

Estimates were obtained from a mixed rating scale and partial credit model by Winsteps.

*Item misfit (infit index > 1.3)

*Reversed item
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Table 7. The range of item threshold and ability across four domains of the WHOQOL-BREF

Physical domain Psychological domain Social domain Environmental domain

Item threshold ~ -1.98 ~2.38 -3.70 ~3.83 -4.02 ~3.87
Ability -4.56 ~4.96 -5.61 ~5.90 -5.55~5.72
95% ability* -2.59 ~2.87 -2.96 ~3.70 -5.51~5.72
Cover %" 93.75 97.08 87.5

-1.95~2.82

-2.57~5.54

-1.41 ~4.26
88.75

*: the range of 95% was from the 2.5th percentile to 97.5th percentile

¥ Item threshold range covered person ability percentage

Table 8. The range of item threshold and ability across three domains of the SGRQ

Symptoms domain Activity domain Impacts domain Activity affecting® Activity affected”®

Item threshold  -3.03 ~1.27 -6.42 ~4.46 -1.87~2.39 -6.37 ~5.49 -5.28 ~4.85
Ability -4.16 ~3.75 -7.52 ~6.48 -3.72~5.11 -7.34 ~7.08 -6.83 ~ 6.44
95% ability* -1.65 ~2.51 -7.47 ~ 6.48 -1.59~5.11 -7.28 ~7.08 -6.83 ~ 6.44
Cover %" 91.67 88.75 72.92 72.92

*: the range of 95% was from the 2.5th percentile to 97.5th percentile.

¢ Item threshold range covered person ability percentage
*: Questions about what activities usually make you feel breathless

*: Questions about how activities may be affected by your breathing
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Figure 2. Differential item functioning plots for each domain of the WHOQOL-BREF items for

disease severity group comparison

Item difficulties for stage012 are plotted on the x-axis and for stage34 on the y-axis. An identity

line is drawn through the origin with a slope of 1. The area between the 2 dashed lines indicates the

acceptable zone. Items outside this area demonstrate DIF.
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Figure 3. Differential item functioning plots for each domain of the SGRQ items for disease
severity group comparison

Item difficulties for stage012 are plotted on the x-axis and for stage34 on the y-axis. An identity
line is drawn through the origin with a slope of 1. The area between the 2 dashed lines indicates the
acceptable zone. Items outside this area demonstrate DIF.

*Questions about what activities usually make you feel breathless

*Questions about how activities may be affected by your breathing
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Figure 4. Differential item functioning plots for each domain of the WHOQOL-BREF items for age

group comparison

Item difficulties for age <75 are plotted on the x-axis and for age=75 on the y-axis. An identity

line is drawn through the origin with a slope of 1. The area between the 2 dashed lines indicates the

acceptable zone. Items outside this area demonstrate DIF.
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Figure 5. Differential item functioning plots for each domain of the SGRQ items for age group

comparison

Item difficulties for age <75 are plotted on the x-axis and for age=75 on the y-axis. An identity

line is drawn through the origin with a slope of 1. The area between the 2 dashed lines indicates the

acceptable zone. Items outside this area demonstrate DIF.

*Questions about what activities usually make you feel breathless

*Questions about how activities may be affected by your breathing
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Figure 6. Differential item functioning plots for the physical domain of the WHOQOL-BREF items

for disease severity group comparison stratified by age group
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Figure 7. Differential item functioning plots for the psychological domain of the WHOQOL-BREF

items for disease severity group comparison stratified by age group
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Figure 8. Differential item functioning plots for the social domain of the WHOQOL-BREF items

for disease severity group comparison stratified by age group
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Figure 9. Differential item functioning plots for the environmental domain of the WHOQOL-BREF

items for disease severity group comparison stratified by age group
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Figure 10. Differential item functioning plots for the symptoms domain of the SGRQ items for

disease severity group comparison stratified by age group
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Figure 11. Differential item functioning plots for the activity domain (Questions about what

activities usually make you feel breathless) of the SGRQ items for disease severity group

comparison stratified by age group
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Figure 12. Differential item functioning plots for the activity domain (Questions about how

activities may be affected by your breathing) of the SGRQ items for disease severity group

comparison stratified by age group
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Figure 13. Differential item functioning plots for the impacts domain of the SGRQ items for

disease severity group comparison stratified by age group
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Figure 14. Differential item functioning plots for the physical domain of the WHOQOL-BREF

items for age group comparison stratified by disease severity group
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for the psychological domain of the

WHOQOL-BREEF items for age group comparison stratified by disease severity group
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Figure 16. Differential item functioning plots for the social domain of the WHOQOL-BREF items

for age group comparison stratified by disease severity group
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group comparison stratified by disease severity group
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Table 9. Ability distribution of activity domain with Rasch analysis stratified by disease severity

Stage 01 Stage 2 Stage 3 Stage 4

N 39 86 95 20
Ability domain

Mean + Sd 1.81+2.9 0.31+£3.1 -0.85+2.97 -2.48 £3.22

Min ~ Max -5.64 ~ 6.48 -7.52 ~6.48 -7.52 ~6.48 -7.52~5.08

Q' ~ Q5" 0.14 ~4.09 -1.84 ~1.44 -2.53 ~1.44 -5.64 ~0.14
Ability affecting®

Mean + Sd 346+3.1 143 +3.38 0.26 £3.97 -1.23+4.78

Min ~ Max -5.10 ~7.08 -7.34 ~7.08 -7.34 ~7.08 -7.34 ~7.08

Qi ~Qs 0.80 ~7.08 -1.25~5.38 -2.95~3.29 -5.10~2.05
Ability affected®

Mean + Sd 0.98 +3.73 -0.57 +3.8 -2.04 +£3.62 -3.97+3.15

Min ~ Max -6.83 ~ 6.44 -6.83 ~ 6.44 -6.83 ~ 6.44 -6.83 ~4.86

Qi ~Qs -1.91 ~ 4.86 -3.44~0.79 -5.16 ~0.79 -6.83 ~-1.91

*Subscale from questions about what activities usually make you feel breathless

*Subscale from questions about how activities may be affected by your breathing

¥ 25th percentile
* 75th percentile
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Figure 22. Person ability distribution of activity domain stratified by disease severity
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Figure 23. Person ability distribution of activity domain (separated into two parts) stratified by
disease severity
*Subscale from questions about what activities usually make you feel breathless

*Subscale from questions about how activities may be affected by your breathing
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Table 10. Selected items from the activity domain of the SGRQ by using item information

Stage01 Stage2 Stage3 Staged

Questions about what activities usually make you feel breathless

A_cl. Sitting or lying still

A_c2. Getting washed or dressed v
A_c3. Walking around the home

A c4. Walking outside on the level v v

A_c5. Walking up a flight of stairs \%

A_c6. Walking up hills

A_c7. Playing sports or games v

Questions about how activities may be affected by your breathing

A_gl. Take a long time to get washed or dressed v v

A_g2. Cannot take a bath or shower, or take a long time

A_g3. I walk more slowly than other people, or I stop for rests v v v
A _g4. Jobs such as housework take a long time, or I have to stop for rests \% v v
A _g5. If I walk up one flight of stairs, I have to go slowly or stop \% v

A_g6. If I hurry or walk fast, [ have to stop or slow down
A_g7. Walk up hills, carry things up stairs or play golf
A g8. Carry heavy loads, jog or walk at 5 miles per hour or swim

A _g9. Very heavy manual work, run, cycle, play competitive sports
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Table 11. Selected items from the activity domain (separated into two parts) of the SGRQ by using

item information

Stage01 Stage2 Stage3 Staged

Questions about what activities usually make you feel breathless

A_cl. Sitting or lying still v
A_c2. Getting washed or dressed

A_c3. Walking around the home v v \%
A c4. Walking outside on the level

A_c5. Walking up a flight of stairs v v

A_c6. Walking up hills

A_cT. Playing sports or games v
Questions about how activities may be affected by your breathing

A_gl. Take a long time to get washed or dressed

A_g2. Cannot take a bath or shower, or take a long time

A_g3. I walk more slowly than other people, or I stop for rests

<

A _g4. Jobs such as housework take a long time, or I have to stop for rests
A_g5. If I walk up one flight of stairs, I have to go slowly or stop % v
A_g6. If I hurry or walk fast, | have to stop or slow down

A_g7. Walk up hills, carry things up stairs or play golf

A g8. Carry heavy loads, jog or walk at 5 miles per hour or swim

A _g9. Very heavy manual work, run, cycle, play competitive sports
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Figure 24. Item information for selected items of “activity domain” stratified by disease severity
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Figure 25. Item information for selected items of “Questions about what activities usually make

you feel breathless” stratified by disease severity
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Figure 26. Item information for selected items of “Questions about how activities may be affected

by your breathing” stratified by disease severity
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Table 12. Item information ratio of selected items stratified by disease severity

Stage 01 (n=39) Stage 2 (n=86) Stage 3 (n=95) Stage 4 (n=20)
Full range Q:*~Q5™ Full range Q;~Q; Full range Q;~Q; Full range Q;~Q;

Ability domain 0.50 0.53 0.51 0.76 0.45 0.55 0.46
Ability affecting® 0.75 0.91 0.51 0.60 0.56 0.76 0.65
Ability affected® 0.55 0.61 0.60 0.79 0.47 0.63 0.66

0.53
0.82
0.82

*Subscale from questions about what activities usually make you feel breathless

*Subscale from questions about how activities may be affected by your breathing

¥ 25th percentile
* 75th percentile
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