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Abstract

Objectives:

Item response theory (IRT) offers one of the best alternatives for
optimizing scales and performing item analysis. The Rasch family of model
which was one of item response theory was used to analyze the psychometric
characteristics of brief version of World Health Organization Quality of life
(WHOQOL-BREF) in community-dwelling older people in Taiwan.

Methods:

One thousand and two hundreds community-dwelling older people living
in Shin-Sher Township of Taichung County in 2001, completed the
WHOQOL-BREEF at their residences either by themselves or with the
assistance of an interviewer. The age of these 1200 subjects ranged from 65 to
103 years with an average of 73.4 year, and 59% of the subjects were males.
Partial credit model, one of the Rasch family of model, was used to analyze
the psychometric characteristics of domains and items of the
WHOQOL-BREF. Infit statistics were applied to examine the
unidimensionality of each domain; Item calibration of logit unit was to
examine the range of item difficulty, redundancy, and hierarchy; and
differential item functioning analysis was to examine whether item properties
were the same between males and females older people.

Results:

All of the items within each domain satisfied the assumption of
unidimensionality. The range of mean of item difficulty (range) in physical,
psychological, social, environmental domain were -1.1~0.48 (1.58),
-1.19~1.29 (2.48), -0.77~1.17 (1.94), and -1.08~0.96 (2.04), respectively; the
corresponding range (range) of threshold difficulty were -3.86~5.3 (9.16),
-6.74~6.78 (13.52), -8.39~9.66 (18.05), and -3.72~4.75 (8.47), respectively;
the corresponding range of ability were -6.7~7.76 (14.46), -5.78~8.79 (14.57),
-9.34~10.98 (20.32), -5.25~5.41 (10.66), respectively. More item
redundancies occurred in environmental domain than those in other domains.
Comparison of item hierarchy with the results from the NHRI health survey,
found that the two studies had different hierarchy in physical and
psychological domains, and a similar hierarchies in social and environmental
domains. While “body image” of psychological domain had a significant DIF
in age group, “sexual activity” and “friends’ support” of social domain had a

I



significant DIF among gender and age group, there was no apparent DIF in
other domains. The reliability indices in physical, psychological, social and
environmental domains were 0.76, 0.77, 0.68, and 0.78, respectively.

Conclusion:

The summated score method is used to measuring personal ability in
classical test theory (CTT) analysis and it does not account for the variability
of item properties. However, IRT is based on a comprehensive structure of
psychometrical theory and provides a foundation for scaling personal ability
and item difficulty by using the responses of assessment items. IRT can
overcome a lot of limitations of CTT. While our study confirms the suitability
of WHOQOL-BREEF in older people, it also highlights that there is still a
room of improvement for the WHOQOL-BREF in the older people.

Key Words: Item response theory, Rasch model; WHOQOL-BREEF,

community-dwelling older people, Taiwan.
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e # (latent trait) £2 4% p 45 2 fF ehld 1% 2o AR B auEAR Y AT
BLATR P F e B gF 5 (2w

At

IV BB T T AT P B S
(item characteristic curve ) > % % 38 o

% Rasch
v ;gaé._

IRT #5387 > B3R AP F BE T
¥ - % & (unidimensionality ) £ k& #% = (local independence ) 44 o

H-w R4A7H0 PR - Fhopmh o

PR el e A,
4T 5 BEP R PR o

P 12 KE
B e

2

A 4 EHREP R OB
BYBE % end B 4 oo Bofil B o0 IRT #0558 5 Rasch 558 ¥ g5t
Rl

IRT #58F 7 et » 23 & chg u| £ 4

R R TIEAE Sdk o &L - B Sk eh B R E S i (logit
function) » Rasch #-3% w3F 3P B3 7 o engt /& > @ 4P B 975 3L
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F85 AR e s 4 o fBde Rasch #0342 & IRT A4 B (- wRE L
MPp2pt) » A grladgp B > v ézﬁ]'ﬁ e5. 4 (theta) ¥2
BEP R B Rfpitz o BH|RE s 302 38 V2 P (dichotomous
item) > & ¥ 5 1 BB H058 ) & BB AT aE B @ 41 (logistic ogive) ¢

By oD e
HOAFR) - 3PS 2 05 R AR ¢ i 2 TR LR
E 5N A BV hE 52 = BN R b4 IRT fit o )I}

\\\?{r

- BN EEP IFE - BAA - - F#cH ;Y (two parameter IRT model )

L AH SIS (S F B 2 WRIEIED hI R Y Bt P hEy

1
P L=
" l+expla(B,- D))

a5 % i R4 Sl o FUl 4 RBP 3 b R RIS AT
P g2 4 indp B 2 (item-total correlation) ; i& F S-#cinE g 8 & T AP
FRAF A R E AT AR > B8 s Tl AR (X )
2 theta 2H 2w ¥ e 5 (Y oh) B frdengl 5

X %
H_4v » 2 Fip) (pseudo-guessing, ¢) B kB FEF + BT i F 2 EF

P

FEP oo = Sl

N

KRS 3 et e R A

TR R R Wk - BEF DR S TR R T
PR H B G TRE R M T A T R T R (T R
PEUEFEB IR RAFEAATL T - BPROERERETLA
AT UIRHRS N FERNESL A 2 L ERLS - BRRERES k AT

fr};? o 30,
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1 4 S#c (information function)
2 IRT *# 2 4, 3 #c(information matrix) ¥ — B & & chdF gl k= £

s FE R 0 IRT #7453 & S fic (information function) & - i A
%ﬁ%?&iwﬁﬁgjiﬁj?#%ﬁeomTﬁﬂ ) AP EEU R

(information) ¥ — B A A pic > * % E - 4 #5738 (dichotomous
response ) 2 % BAEP w F:E I (polytomous item-response ) ° T ¥ 4k &
Bt A Xp:EI Y AR F Y 4 (item response curve ) 2 H_% % B4R
Pw FiEI8 EE L F R A (category response curve ) 0 £ F dE 4k S JE P
1 4w % (item information curve ) * % % '}E'Jﬁ i A B H R FOR 2

REerBl % o - ASEER IR S 6] ¥ L

P (o) P Ad Ao
1(0)= ——!
0= 2 eri-ro)
PO) = ¥R - BARP PEEHBS - & - 48 IRT #1550 ¢

Vd MG EED T PO RATFAL AT THD FRY R
- XA EE e 2 3P ET NG 0 Az SN Y o

GERE LY =iy Hi " iE VR P 3 A @ & (conditional item information

P E R S (0=0) dofF F B P2 S 40T S 1(0)=aB(0)1-P(6))
AP H Sl Y AR P L S kS 1(0)=R(0)*(1-R(0)) °

WA S R KBRS - BAD a4 BT RS
- ETR R EAL O PR LS g A T AP AT

[ 27 K= sy 2 1 - >1 s [ £
Tm&b%ﬂbi&'#’m‘é%a?yl@rs ’ E"Pﬂbﬁ""’%rm' ® ,lf—"—ll'bﬂb" Tk oo li—j\
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AR R - BALR AL L SiAp b 0 KGR TEALR ST T
TEL BB > TR 8P A G X A gl r,r,r,?’rpé,: AL A R 2t eniR g
FLo ¥ b bR 'W“év‘ Beted - B4 BIRT anu f Sofiidp b > K3
E BRI - B4 R T ARG IR 0 7 T e

i 3 3,35

% I & Rasch #5:\ 2k
Rasch fi-5% e7% B > Georg Rasch it 7 & & = i+ o Georg Rasch
(1901-1980) # - B> & e o0 © P s L BFAFFFE EFE
B RO v BFE L %5’\%} E Rasch B & -8 o #1919 # > Rasch B 4~
B AR EEESE > T 1925 F R AL 8 0 B 1930 E EE

BLER BERBF I mZ 2 UEE R E GBI 1T kAR ERED 3
FRCIE & TR LU
Rasch & ¥ ELmTEF}*Jcn\L_a WAL s - B 4Nt 12 Poisson 4 i

Kz = B4 3 EZEFL B A it o i BHNAR 5 - B multiplicative
Poisson model » 2_ 15 & 3 & * 3> - 18 ;\ 28 P (dichotomous items ) #7 Rasch
Pl o TEU RGN A FE A i A 2 *)’Iﬁliﬁ‘l.ﬁﬁj‘ﬁ" N SE N U
BERER S GR Y ONERRT A T S 0 AL
jex spavanE

Rasch 3% 2 ;8 4T

oBD)
Pni = W’l = 1,2,....,1’1
B b i AT G R hE B AR e 1T B RS M4 i

A BREP EERE AR - BRAELY o H TR GT A R o KB
PAIRT A A i 4 AL BRAPR (B,=D,) P B F G- AT
S L 050 F A RV AL ELR MPE g*ﬁmﬁ%f o F qi 4
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BOAED PR B Rl 6 R

|
P >05
P =05

P <05

0

B <D, B =D, B >D,
Figure 1. The response curve >’
Wright % 374} B Eeadw g Rasch et # 8 e 3B 3- § 30
oo Blo B A TP IR Aok A 4 BEEP EER AR R
(B,-D,=0) > 7RAZ2 EHie- M € 5 05 iz 5 - L
ggﬁﬁﬁﬁoﬁﬂﬁﬁﬁ%iﬁﬁJﬁ”P%Eﬁﬁﬁ$
(B,—-D,>0) » 7R %ﬁm%gyaﬁ’%& TRBFAT S
e e AE A i S B AP EER M (B, -D,<0) 0 FREEILARIE
B -

\

Srong pmper High Feace

Strong juraper n of grength Bn_}, ‘% !
ﬁ._ f'ﬁ “ BeDi>0

Bo-Iy =0

Weak jumper m of sirength B.\*’ } & -

=

_ % Fence of Height D
-

ek prmper Lorw f2oecz
Cowmmon dimension of length shared by jumper strengih and fence height

Figure 2 Jumper stronger than fence clears. Jumper weaker than fence tumbles. 37
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= 7 3 #°7% (dichotomous model )

= 38 ;3% 453 (dichotomous model ) 5 Rasch #-5% 725 ¢ . ff ¥ 0=
Bodhll AT A drAini 4 2R SRR T o IR SRR (A
[3 ) iE 25 o Bdow BUE VB ST w BV E VM 5707 N
g R L A En B A i BN i BALD A LR L | s
oo MAH L BERIEPIAZ At @A BRIEEFNLIBIERT
A S HRALD BEVE G BB A BIET S L WiEG A
B ERER P G A RB OB € FUET A ARIESRER ¢ RS

PoOFHEGOEAER - PR EF O R R E A Bt EF
- A (VAR fﬁﬁi“,’fﬂ;ﬁ%ﬁ ) 2% - BAgp (w F L
ak hip O N A i) EREEE AL o SR R A ficdp de R
A AR AR Z AP EAR R EFERLG Y s

et B, (% niBAagut B3tE) gy - T S B

2o

SR A S BURTEER  R et D S  BUAEE e ig E EURY
SR A e BERIRG . s B 40% % g7 (p) v £7F7 (1p)
SR A 0 ETE 40/60 Gt E o gt EA PR A% E o 2 (5 P B %
¥ p B (Ind0/60=-0.4) Je 8454 P ihie « 400 PELR
Di(%iMB3p i ) EApk ot B A PAr R -HPFE”

AR AV ETETR M T e B ’*ﬁﬁmﬁa{? LA

TEREP AR (D) E A4 (B,) Pipih BT - B logit i
T o Tiogp R hlogit® 5 00 & enlogit 27 B30T EF > a §
1 logit % o1 K30 -T 394 % o Rasch ;% a3t B 5% B 4o vk 4 i 3t

B A HEEP I E o 28R - SHEFD R R Bt E Rk



e 4 0 UEE R - A PR E o BIERSEF Rt

BiR - AR PN REF AEP AR LRI N R

100 B, - D eniE gy & IR .fé??']*?—,z E7H 7 Rasch 3 & Eoiz B & R o
EAZA- 5 Jeac(converge) o F A KR ARRIF A4 2 AP HR 0 =
L AT TIIT

Rz[(le):f(Bn_Di) (1)
TP, AWFE o x A - B aodw F o E 1A FUEY Ft i

B A oTdg iR G o - B AeehdE R ()T 0 F n B A w FUE(x=)
e 5 (P, ) A4 a4 (B % AP ¥R (DA & hdidie

FHBE ARG Y AT R E g SN 40T

x,,(x, =1)=f(5,-0) (2)

A (p) AW E 0 B(beta)Zd or A a4 0 T SN AREP TERRE o

° —T‘\T'B 23 D 7 %9 y I\ FE"’ 1982 ﬁi}\‘(l)’]{ﬂ 7;1 erﬁg 22 ‘\‘ .
e BrDi)
F)m( ni _1|B D) W (3)

o (x=1) i % o

Rating Scale M odel
Rating scale model #_dichotomous model 7zt ® » § 48P 7 AZiF 2 B

11+ ehE i3 (4o Likertscale) » blde o — BAEP 3 7 B F RanER
(0=Ap % 2P & 1=2 k& >2=%1 " 3=F X 4=tpF P L) - EH
6?4%$E(mﬁmm)’Eﬁﬁi%é—%&ﬁﬂMOﬁ%gﬁﬁ—
BeEmAREY - BEAE & - BIP22EERHE- A GHEF) >
blde > % - BREXRTLZEREAICFL)REFEROCEEY 7 F

=2\ L - . N SR S
R) B E o w T N kpt

17



e(B”'[DiJrFl )

T BT ()

P ErxnBAas 1%{3&@9‘5—?}? 7 k%(category()) AEHRG R R

Pnil (x = 1|Bn’Di’F1 ) =

(category 1)eifs 5 o iz ip 250 ¢ » F &% - R @ MR - & rating scale
model ¥ - B R BLER(F)N G B Bdadgp @ F R o
BOEEEA(F) $3E0 3t (D)4 (4oD,+F ) k&7 % i 483 % - B
AR o BK B, -(D,+F) ¥ B, -D,-F § A8k cliciE iR 2L
¥ 84 24 {73 44> Rasch model 77 f# o

b 4oiE # B (category 2)4%:E 7 Fe &, (category 1)K ZArT™

e(B"'Di'FZ )

1+ e(Bn—D,--Fz) (6)

LB, 4 i 4 DA RALE SRR MR FLE 2 B @it

Pm'Z(x = len’Di’FZ):

B XipB R ESAR A Y75 3P #7 %3 o Rating scale model id 3¢ &
- A AE- BALPER T B FEA P IO F 0 A i 4 (B,)
§ 1AL (D)2 ¥ k BR GIA(R)SH o T

e(Bn'Di'Fk )

B = T D7) (7)
Ra o BoAvk-ipl S I8 o A Bl dg. ¥ U] * rating scale

model kFF

h{ij _B-D-F, 8)

_Rn'k

St F Y KT kAR HA AR 0 AN A e

l-ﬂ’-nik

1{”%j:m@4k ©)

AL R A i 4 0 SRS RATD LR 0 2 o A k B R i

ST R SRR R L
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1 -

itE BE ORBIEI o

DER SR R EILR e

e1F, % 7 1F # J&_category 0 4%iF category 1

% rating scale item e[ B ¥

7=

i8> F, % 7 i% #% /¥_category 1 4% category 2 #h i (&> F, & 77 i3 4% j¥_category

224

2 A% category 3 1 B F, % 7 i¥ % /& _category 3 4%iF category4 Fff iE o
X #h3 7 A e 4 (B, )% 3P EEAE (D)2 FhE B oY $hd 7 F Bers ¥

=
P
R 1.8
0
B
A
B -8
I
L
I
T -6
¥
.5
0
F b
R
E
5 .2
P
0
H
5 -8
E
Figure 3.

CATEGORY PROBABILITIES: MODES - Step measures at intersections

O gl et e e iE ] R e e R e e R e e R e e R e e R e e R e e R e e R e e ++
+ +
| |
I11 |
A F,  F F, 551
| 11 : : : : 55 |
| 1 I I I hy I c |
| 1 : : 4uh 4y 5 |
+ 1 | 222222 ! Loy hy | 55 +
| 1 122 22 [ 41 g |
+ 112 2 | 33333 .4 T +
| 221 233 33h oL |
+ 2 11 3 483 5! 4 +
| 22 1 33 .22 44 3 Loy |
| 2 b1 3 ., 24 , 323 55 | i |
| 22 ! 1 33 ! * ! 3 c ! wyo |
+ 22 ! 1= - 33 55 ! i+
|22 I 23 11 Ty 22, C*3 I |
| | 333 11 4p 29 o 333 ' |
| 3333 Luyx111 B 33333 |
+ I EH RN EENWREN XN XN OO R 363636363636 7] 1 1 ] 1 36363636 36 3636 363636 36 34 36 36 36 36 3 3 6 I+
O gl et e e iE ] +—————: ————— R e e :—————+———:——+ ————— R e e +——:———+ ————— ++
-c -y -3 -2 -1 A 1 2 3 [ c

PERSOH [MIHUS] ITEHM HMERASURE

Category probability curve for a rating scale item with three thresholds®

Partial Credit Model

Partial credit model ¥ 4% % rating scale model ¢— f& > e B 7 ¢ 3
- 2RI RREGTEFLATS RERE s - BAP WL
% 4Bk e o @ * rating scale model k &JY rating scale snF AL 0 T L FE
- BHPF T AL ERFIE - F 2 o rating scale model § #- I E
I EE* AT E e3P o partial credit model ¥+ - BAEP ()¢ 7 H
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(k)BE BRIt E o

P.
In| % |-B _D. (10)
(I_Pnik] ‘

Flt o K3 AR 8 1D, kBN (D, +F) » % 57 f partial credit model

oA - WRE R EEN B REE- e A P E A

Rasch /% 71| ¢ e Partial credit model % i& 7 & 47 o

% = & Rasch ;% & 4
(1) - %R Bk iz 809
H-wRE AT 240 R £ 4 2_F 48 F - Rasch model &_
$)7 Bl S A R AL AR AR L Bl AEd - g
EFES R RBEATKR 0 ATILA T TG D B A1 A gR g B R
Ehpf o ERPHRPRIEAZEE - B A (B) &® - HD)F &
£ WEF hF B(x,)2 Rasch f\ #r iz - endp 2 & (B, )% 57
Yoi =X, -E
AL GF G-z trhrm §EHRAFERAFERFY T
328 +5>* (mean square fit statistic ) = & it enif & B 4p ¥ ( standard fit
staitsic) # 77 o ¥ ¢ 0 i2d fEiE & RApIRT 2 —H AL G ()RR AT
WFk BB LRE2EPREFDLR (outfit statistic ) » (b)#3z 2% B

B ) B B sV e E\l 2 P Pl & 3T (infit statistic )

1K 4e 393 3 & 33t £ ---Outfit MNSQ
Outfit statistic _% Jg < ‘;E'J?,“ ey 4 AR P SRR B TR{s RV A
AT 3 BT i0E o BT IEEE LG Ao B AR H B gL 4

R e B AR T R ALY Y R R Rl 2 AP R R e
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(xm' _Em' )2

Zlfi = 2
o-ni

-E. )| xz2

outfit = average {(x’” 2’”) } = N’”

XZBBECEZPEE > o AP EDFR N LERE T
E o
#% 5 1> Outfit MNSQ #F 4 % 0 T &'+ - Outfit MNSQ
BEREEN L R ATAP LG AL P EFTHRE o
Outfit §1& = A {R# i & £ T > 4o (sum of squared standardized
residuals ) shk # #r3f B ehdgth > BRI AL S ¥ B4 F (aunit
normal distribution) > #3537 {rig 73+ = & & (2 distribution )
Outfit MNSQ $ & et & * %ip| £ :‘E'J—‘F'T LT AR AL P
HEFE 6 S EHS S FEE e F Outfit MNSQ 517 00 B & 57 S 4L P 2
T3 EAEFGFHTE o F AN N30 P A P ETREZ &

7'!1‘—/’5«‘4: éj}-zk\zi‘b(""‘;[.‘\1.41%:;}“1‘;71]’}?%—2343’440

2.4c {0 5§ £ st £ ---Infit MNSQ

Infit &_Outfit 530 4 4c ## 15 2. 25 3% (information-wieghted form ) »
P AR AR R MR R AT Y B A 4 AT e BN YT A D
P W, 50 RL AL RS AL > B Infit HF o505

Sz *w,)
D W,

% Infit MNSQ g 3735 1> Pl 4 T 4EP £ F B 3% x chidid

infit =

7B AP B FAE L o Infit MNSQ £ 4237 00 B4 77 o 4EP Aip
L+ EAEIFH TE o F1 5 Rasch o3t 5 — #5125 > T B E

)

BRE2ZFLZR DT A BAIMe TRy ? < U 2F 30%h4 & {4
3 B BT %’{mﬁté‘

outfit MNSQ + ** 1.3 R| 4 77 L 4L P & §
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Y

SERT:

‘1;7- @-1& 40-42 R 71.75

s

Y

|

..,\

95 14
- #m 3 > &% Rasch & 77 14
s 35

s

i-,}} Eﬂljfﬁa[?%;43’44°

Jw g & Rdpth ¥ % oh
statistic TR * ¥ * % X &

5~ (mean square infit statistic )
i E_F] Ot AW

7] infit statistic #z outfit
B el 2 o ft §_% misfit t statistic ¥
fuﬁi b g g 4 R RO R
statistic %3 ¥ A

(2) 8P &

4 (item discrimination)
Rasch #-5% ¢ 48 p chgw)

=50
LI AR L PR -

s - BALP R AU e g R gL
FEE T Rasch #-5% il 5 B 975 32 P hT 393
B4 o F A BIEA AR M gy e T 2 BB R A K T t5E o 4 Rasch
BN BT (logits) 2 23 A#cE P BT 2k L 1o &F
iR R P Y L s g3 E 2 H 2 (anchoring) Rasch m3-iE2 16 £
Bt o ip - BEE AT S4E - BRD B EE Slk(a) o 2
o A L
log[%} =a, (Bn -D,-F, )
a. ¥ 7 #jall] 5 -0 3400 > HeiE \_}{ T +ooZ 77 #FH| 4 AE} i+ o Rasch
FITE g R TP FN A RT 1 BEEN DRFELS I B
Rasch fi-7V edlp 3 — fReoBiE % < 3% 1 & 71 #FW) (over-discrimination)
I8 fiE o] 3 1 4 9 g% 4 F (under-discrimination) o #W| 4 FAAIL A A
Rhe > B2 IRT A 7 ehe B dg F oo F engen] 4 G &
BAp— Ik o Mg 4 P& 3 0 MNSQ -

/46

(3) £irlF % wliEo #

@ ¥ % i 57 MNSQ #&
Rasch B &

I #p’l@—ifﬁw’f

Za b2

F]'iﬁ” "fﬁ@ég‘fﬁq}ﬁpi
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PEZFHAICT Y A4 .3 %4 FH oRasch it # &% TR 5 R4
4p ¥ person reliability index e

Person reliability index #_G B E AP LA cH s 38 P B> A 50 4 4P
¥ ohE BtE o Personreliability ¢ < ac 4 ehig 3t EiF4 R B2
targeted item i TR > TE LD B E O ;’_g&@ e @ 5
pF > person reliability ,T‘wﬁ B FEAB BN 2P IR R
Cronbach’s alpha 4p 7 o iz LBk BRE R £A4F | A vt o

2 2 2
S4; _ SD;-SE;

R =
p 2 2
SD?  SD?

AR (SDy) A A g BB R E Yﬁﬁ%ﬁ°¢4<mpf¥
#0073 g H P £ 47 038> o * Rasch it R RGBS A
% % # (adjusted person variability > S47)  i&® SAIf FoH Mg Bk 2R
A %R B(SD,-SE, =84;)m 7 o o E A mﬁm',}nf LA A R T O BT
AT R RIE 2B E(R,)TEERE S O0~] -
HRIE NI o B A R Y — Bdp iR 5 person

separation index (G,) » i& B w3+ & & 4 {8 A R 2 g’_(SAp)“,’]% PR SEL

BIEFA(SE,) = BRI ZFEMTE 5 4 Rasch #5381t 3 742 2l o0

G”:SEP

# Fe 3% A & 47enfy & (person separation reliability) » 4 4§z hdg 1
(person separationindex ) ¥ % ¢ H 2 £ 0§ 1 2 F > Fpt H{30 L o B
Rl A A kY F o BN Y e Bildeo 00 R BN REA R
*A A ko R 3BREL R TRE - Bk JI* BN

T A AT T RS NG i Ak o
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(4) #3344 Y+ 5 & ¥ (differential item functioning, DIF)

WO R AR R EFE (Blde  § /4 0 3 1R/ 10 o i/AR
BIAE) BRI ORPE ARG RS ETHP LTI HET P
hE B pfL G FAE L W # 5 (differential item functioning, DIF) o %%’
ﬁw@ﬁ@ﬁujﬁiﬁ%ﬂ%?’?%Dmﬁiimﬁ{ﬁﬂﬁﬁi
TELEF AR - EBTREARY  FTRABGIE - B ANIED R
FE LR R AR R E R TR e ARk AP E R
W2 288 FF DIF e & o > 175 RIFL 28, A 23053075
ek AN L EE L TS KL EREE A B

s L B & 325 WHOQOL-BREF ¢H4E P 4 3TAL5RALF £ 4 ¢
P PEER €3 € FaEBNmA a2 o #7g & R s HL
P RER LR o TR L BREP SR AR 0 B AP
ELR LG 0 R A e A ApStenip R Rt E K€ E A AT Bl Y o
%EiWﬁwipiﬂ%QM%nﬁé?%ﬁﬁﬁ“u45§@ﬁ%@ﬁ
AT EIH0.5-logit FAA B A AREOEER G EIE At R CH fj*‘*%
742 P § DIF -

o8 SEPRRY
(1) # - » & (unidimensionality) : ¥ - » B §_4:®G - 2420 #»1p| &

REL AT AR o

(2) 42 p ¥ & 22 L g 4 (item difficulty and person ability ) : Raschfic
RA- BRFIAABIILRFBAP RS- BER T A
B o BN Y R RA A R SR R B R ESE S
(equal-interval scale) - #Rasch#i-zt ¢ > 4 * logit scale & ip| & %
‘/'E'JJF‘]‘ g 4 F AP ERR o RS I logiti o < WA HF R € T
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-5~52 [ o st ipl 4 i 4 At logit scale kR £ P R+ A logit
scale K| E o FITAP FHER (S > fac 3 E A4 - BE T Bl4p
FRREOER A (FF) PBERLG2728 o AR LA D
ot o RAEPEER VAR A - BE O RApE T AR (FR) %
EAp£ 927287

Probability Odds Logit
p p/(1-p)  In(p/(1-p))
0.00 0.00 -5.00
0.1 0.11 -0.95
0.2 0.25 -0.60
0.3 0.43 -0.37
0.4 0.67 -0.18
0.5 1.00 0.00
0.6 1.50 0.18
0.7 ¢33 0.37
0.8 4.00 0.60
0.9 9.00 0.95
1.00 99999.00 5.00

(3) & & 4 (itemredundancy) © fiR|E 2 B EEP LA £ 5B
WAL P R 0D BRI R AR

(4) ¥ % B (item hierarchy ) : Hierarchy# 7w * 38 P ¥/ & & k2
Bafr g > dofi e i B T BSRendE P o Gildo R I R
@ﬁ#%ﬁﬁé{?ﬁﬁ{%&ﬁiﬁ%ﬁ@ﬁoﬁ%ﬂ@ﬁ
P Ay 4 R EEP EER 0 nﬁj‘;’ﬂn-\'llognz\-r v — B A - TR AF
T Tak °10g1t4<’ T AL P 4§E°* BARIR- BFEa
Tk B B35 A 59 mas— 78 1 (Fam 0l 1 g B A &2 ad
BT o f - PR AFER > F3 %% A & iaaig

’ fjﬁl? " RaschA 1797 A 4 enf e dE B "8 B 23 T8 25 e7E B 4P

o T8 e R F OUARAR 5 E R ( construct validity ) srvzg 3 %
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(5) 48 £ 9| # iv (differential item functioning ) @ * »* /&% A4 7 F =X

¥ (subgroup) % '}E'J—‘F‘T BIE BEE T B BIEARE TPEA o

P8 RRRPERH LD EET PR

WP FEEHAECETED? T HRE- BRFDERET Y ONX

¥

TEFARE ST E2 AR XL T KT AN TR F RS
BRI EIRSGF PIRBACT ((a) AP FEEE AN 4 B A 9 (b)
B A AR ZAP F RAE B> m 3 AR A BicF s (e ihis i
A ) koo (o) S IRT SPR Al 47 10 % KRR 5 — BALP 50
SRR PEA m?ﬁL s (d)F * AP 7 =k % (subgroups ) B eiEAE A
u]# it (differential item functioning, DIF) 48P imZ > () ¥ * k& 4
HE A2 FLNPRE () GEFALIHEYET DR L
T LS T %ochA #% 0 (equating) P e

T b iR BEIE PR BIRRIL A R AR Y A0 BaEE R
+ oGrratt % 4 * Rasch # #5 Roland Disability Questionnaire (RDQ)2Z p &_
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(1) # - » & (unidimensionality )
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(4) 4 S #cr it (information function )
(5) #%|+ &~ 17 (discriminat analysis )
(6) F4E # w7 & (differential item functioning, DIF )

(7) % & 14 +7 (integrated analysis )
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(6) % & 1245 #=(per son separation index)
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Per son separation reliability
Person separation reliability _2 F % B B BT g £ 0t 5 o F

#iﬁT’<@W@#@+o

adjusted variability

Separation reliability = —
total variability
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(7) #F3E 4 %) # & (differential item functioning, DIF)
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B ¥t & ST T 0.5-logit B EA B A AR ER R B3 E Y A
R i]&%\»r‘rtbigﬁ 3 DIF -
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Table 1 Demographic characteristic of community-dwelling older people

Variable number Percent (%)

Age 73.4 (6.04) 65~ 103°
Gender

Male 709 59.08

Female 491 40.92
Live with spouse

Yes 766 56.84

No 517 43.16
Physician-diagnosed chronic 1
condition

1 353 43
2 4oL 27

>3 243 30
Depression

No 1135 94.74

Yes (GDS score >10) 63 5.26
Cognitive impairment

No 980 81.67

Yes (MMSE score >18) 220 18.33
Score distribution of
WHOQOL-BREF

Overall 12.77 (2.54)*

Physical domain 1331 (2.25)* 0.80 °

Psychological domain 12.76 (2.14) * 0.81°

Social domain 13.16 (1.92) * 0.73 ¢

Environmental domain 13.08 (1.99)* 0.80 °

a .means (SD); b: range c. Cronbach’s alpha
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PR NEIEER
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MERREF] o 4 T gen P SRR chge ] A 30-1.1 ~ 048 0 BEL v B s D
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Table 2 Item calibrations, misfit statistics and slope estimates of the WHOQOL-BREF

domains in community elderly and control group.

Domains/ltem SloPi parameter  Jtem difficulty Infit Mean
QO (s.e.#) (S.E)) Square
Physical domain
PN3. Pain and discomfort 0.94 -1.1 (0.04) 1.05
PN4. Dependence on medication or treatment 0.59 -0.6 (0.04) 1.35
PN10. Energy and fatigue 1.07 0.48 (0.05) 0.93
PN15. Mobility 1.1 0.42 (0.04) 0.9
PN16. Sleep and rest 0.81 0.16 (0.05) 1.2
PN17. Activities of daily living 1.26 0.21 (0.05) 0.72
PN18. Working capacity 1.15 0.42 (0.05) 0.83
Psychological domain
YNS5. Enjoyment of life 1.12 1.29 (0.05) 0.87
YNG6. Spirituality, religion and personal beliefs 1.16 0.37 (0.06) 0.82
YN7. Thinking, learning, memory & concentration 1.05 0.67 (0.05) 0.95
YN11. Body image and appearance 1.04 -0.52 (0.06) 0.95
YNI19. Self-satisfaction 1.02 -0.61 (0.06) 0.97
YN26. Negative feeling 0.55 -1.19 (0.05) 1.38
Social domain
SN20. Personal relationship 1.12 -0.71 (0.07) 0.84
SN21. Sexual activity 0.92 1.17 (0.08) 1.04
SN22. Friends’ support 1.17 -0.77 (0.07) 0.81
SN27. Esteemed and respected 0.79 0.31 (0.07) 1.24
Environmental domain

ENS. Physical safety and security 1.03 0.1 (0.04) 0.99
ENO9. Physical environments 0.88 -0.63 (0.05) 1.14
EN12. Financial environment 1 0.94 (0.04) 1
EN13. Opportunities 1.14 0.29 (0.05) 0.86
EN14. Participation & support of leisure activities 0.82 0.96 (0.04) 1.15
EN23. Home environment 1.2 -0.56 (0.05) 0.8
EN24. Health & social care: availability & quality 1.03 0.01 (0.05) 0.96
EN2S5. Transportation 1.04 -0.03 (0.05) 0.96
EN28. Eating food 0.82 -1.08 (0.05) 1.17

Estimates were obtained form partial credit model by WINSTEP.
* Jtem misfit (infit statistic >1.4)
Abbreviations: PN = physical domain; YN = psychological domain; SN = social domain; EN = environmental domain;

the numbers were the item number.
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-8.39~9.66 ~ 2 HH-3.72~475 5 & 4 v 4 R L LR A 0-6.7~7.76 -
S T2-578~8.79 ~ Ak £ -9.34~10.98 ~ 2 TR B -5.25~5.41 o " HEE 2 95% %
Lgp A ehh Y T o5 NALR PAEE SA F SR+ % WHOQOL-BREF4_
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NI AL XA SE FERT 0 B it AR R AR B

Table 3. The range of item threshold and ability across four domains of WHOQOL-BREF

in community older people.

Physical domain Psycholo.gmal Social domain Env1ronmental
domain domain
Item threshold -3.86~5.3 -6.74~6.78 -8.39~9.66 -3.72~4.75
Ability -6.7~1.76 -5.78~8.79 -9.34~10.98 -5.25~5.41
95% ability * -1.52~3.28 -2.37~3.27 -3.29~5.2 -1.62~2.38

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

RARIEZ £

Ble ¥ > g5 0400 L3353 40 &
P2y FEEY 1 £ - 52L& £ - B logit 27 7 W §E(gap)
B Pl A FRAE D ER D R 0 AR € vk A SN20(EE R =-0.71)%
SN27(0.31)2. & 7 — B iE(gap) s e o - HEHE M AP TEES
BALP MR HEZFEE ] A Bhd R TIOR RR R Pl AT A4S
FEAE Ae ML R G £l mAEP 0 &4 BgEEY PNIS”
AT A_shin 4 (0.42)7 PNIS 2 iF i 4 7(0.42)F £ dpfdo howIT fouk s

|k

- O E AN e

YN19”#tp 2 3% £7°(-0.61) & YNII”4& =% p & b £7(-0.52)7 £ &t o
EAt € gia“éi%\ﬂ w3 s e e SN20” A B2 RE 7%7(-0.71) SN227pF = &
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PRA% 77 T 127(0.01)% EN8”R 3% 27(0.1) 5 EN127 8 59 e & & Jis H 7
77(0.94)2 EN14 7% 18 ¢ i€ F R £ $7 (0.96)

PN17 PNI5 Physical
PN3 PN4 PN16 PNISPNI10 domain
YNI11
YN26 YN19 YN6 YN7 YN5
Lkl = = B— psychological
domain
SN22 SN20 SN27 <
Y ® S§21 Social
domain
EN24 ENI12
EN28  EN9  gN23 EN25 png  ENI3 EN14
A Ak A A A Environmental
domain
item difficulty
-1.5 -1 -0.5 0 0.5 1 1.5 (logits)

Figure 4. A mean of item difficulty for the four domains of WHOQOL-BREEF separated in
community elderly.

iR "8 B (item hierarchy)

27 SAL0 IR ER GRG0 BAFT AL X L SR A B
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AR EEA - BIARFIFERL L AREEDEF I RIEY ¥
MR e s ImgenEd S YNIOH A ¢ B A2 YNIITHEL p & it 274
AORFEMALD F A A 0 TR AALP E BT A e T b R YN26”

¥ h o B EAREN20~65/ 4 > LA ERE B w ER Lo
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Table 4 Items with redundancy in each domain of WHOQOL-BREF

Redundancy . difficulty
Group frem dffieuty difference

Physical domain (2SE=0.1)

1 PN15. Mobility 0.42 0

1 PN18. Working capacity 0.42
Psychological domain (2SE=0.12)

1 YNI19. Self-satisfaction -0.61 0.09

1 YNI11. Body image and appearance -0.52
Social domain (2SE=0.14)

1 SN22. Friends”  support -0.77 0.06

1 SN20. Personal relationship -0.71
Environmental domain (2SE=0.1)

1 ENO. Physical environments -0.63 0.07

1 EN23. Home environment -0.56

2 EN25. Transportation -0.03 0.04

2 EN24. Health & social care: availability & quality 0.01

3 EN24. Health & social care: availability & quality 0.01 0.09

3 ENS. Physical safety and security 0.1

4 EN12. Financial environment 0.94 0.02

4 EN14. Participation & support of leisure activities 0.96

Table 5. Comparison of item hierarchy between two studies.

Physical domain® Psychological domain Social domain " Environmental domain °
Item no.(calibration) Item no.(calibration) Item no.(calibration) | Item no.(calibration)
Wang PN4(-0.77), PN3(-0.45), | YN11(-0.57), YN19(-0.54), | SN22(-0.39), EN9(-0.27),
W.C.*7* | PN17(-0.1), PN18(0.09), | YN6(-0.21), YN26(-0.03), | SN20(-0.22), EN25(-0.25),
PN10(0.61), PN16(0.61) | YN7(0.03), YN5(1.32) SN27(0.61) EN24(0.08),EN8(0.43)
This PN3(-1.1), PN4(-0.6), YN26(-1.19), YN19(-0.61), | SN22(-0.77), EN9(-0.63),
study** PN16(0.16), YN11(-0.52), YN6(0.37), SN20(-0.71), EN25(-0.03),
PN17(0.21), PN18(0.42), | YN7(0.67), YN5(1.29) SN27(0.31) EN24(0.01), EN§(0.1)
PN10(0.48)

*Item parameters were estimated by multidimensional Rasch model.

**[tem parameters were estimated by unidimensional Rasch model.

a. Deleted item 15 in physical domain; b Deleted item 21 in social domain; c. Deleted item 9, item12, item13,
item14 and item 28 in environmental domain.

Abbreviations: PN = physical domain; YN = psychological domain; SN = social domain; EN =
environmental domain; the numbers were the item number.
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(3) 4L P if ¥ 1+ (targeting)

%2 9 £RlK i 4 B3t 9T 35 5 WHOQOL-BREF? 4 72 ~ w32 »
AR TRH A Y 5 0.57 2 044~ 1022 0.36 £ AL § R aE R H
A AR E AR b B R RadEp $t s £ A g cho

(4) % =) 1245 % (separation index)

B LR TR AR AAEREA Y ERBRTE DR AT LY
F iEiEmidih o #5522 B i B (person latent trait) > %
WHOQOL-BREF 74 32 ~ 32 ~ 34 ¢ 2 Iﬁﬁ%“@?i T 9 ']“i;fﬂ EixBE i
1.79~1.83 ~1.45 2 1.86° 245" SR T 2EE DA L K BHc LA
B s 27~28-23% 28> FFRo] A 3 BT L i L i R A

L& F g * WHOQOL-BREF # #-% A B A Z % -7 % K5 4 =
B A GRER [E SR S “v'l'l“iiﬁf%ﬁ%ﬁm Hih s d &
Btk ng R AP 3 F s e B IRT # o X RIF B AE TG &4y

g2 @ Kienipl £ 3 & ¢ Cronbach’s alpha 4p e > fe4 J2 ~ I8 s 44 ¢ 2 TR

B Pt RS U5 07610775068 2 078« % 1 Ak § prgeni;
Bdg Tt ficet ] 30 0.7 b 0 B chde R g BEon UdF 30— R o

Table 6 Targeting and Separation indices of WHOQOL-BREF in community older people

Person latent trait (N=1200) Item difficulty

Targeting index ; Targeting index :
Domains geting Separatlon Reliability . Separatlon Reliability

mean 6 (se#)  index mean 3 (s.e#) index
Physical 0.57 (1.45) 1.79 0.76 0(0.05) 11.5 0.99
Psychological 0.44 (1.86) 1.83 0.77 0 (0.06) 14.98 1.00
Social 1.02 (2.66) 1.45 0.68 0(0.07) 10.73 0.99
Environmental 0.36 (1.30) 1.86 0.78 0(0.05) 13.45 0.99

Estimates were obtained form partial credit model by WINSTEP. # Standard error
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(5) #F4 £ W # it (differential item functioning)

s EdRE A S ARV RE R PR T E T
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Table 7 Item calibrations of the WHOQOL-BREF domains in male and female.

Male (N=709) Female (N=491)

Items difficulty error difficulty error
Physical domain
PN3. Pain and discomfort -1.14 0.05 -1.01 0.07
PN4. Dependence on medication or treatment -0.68 0.05 -0.54 0.07
PN10. Energy and fatigue 0.52 0.06 0.4 0.08
PN15. Mobility 0.24 0.05 0.68 0.07
PNI16. Sleep and rest 0.37 0.06 -0.17 0.08
PN17. Activities of daily living 0.28 0.07 0.13 0.09
PN18. Working capacity 0.41 0.07 0.51 0.09
Psychological domain
YNS. Enjoyment of life 0.93 0.06 1.33 0.09
YNG6. Spirituality, religion and personal beliefs 0.01 0.07 0.38 0.1
YN7. Thinking, learning, memory & concentration 0.15 0.07 0.84 0.09
YN11. Body image and appearance 1.51 0.08 -0.67 0.1
YN19. Self-satisfaction -1.12 0.08 -0.59 0.1
YN26. Negative feeling -1.48 0.06 -1.29 0.08
Social domain
SN20. Personal relationship -0.89 0.09 -0.49 0.11
SN21. Sexual activity 1.12 0.1 -1.51 0.14
SN22. Friends’ support -0.62 0.09 1.74 0.12
SN27. Esteemed and respected 0.38 0.08 0.26 0.11
Environmental domain

ENB&. Physical safety and security 0.08 0.06 0.14 0.08
ENO. Physical environments -0.57 0.06 -0.73 0.09
EN12. Financial environment 1.06 0.05 0.77 0.08
EN13. Opportunities 0.1 0.06 0.62 0.09
EN14. Participation & support of leisure activities 0.87 0.05 1.13 0.07
EN23. Home environment -0.57 0.06 -0.53 0.09
EN24. Health & social care: availability & quality 0.09 0.06 -0.17 0.09
EN25. Transportation 0.01 0.06 -0.11 0.08
EN28. Eating food -1.06 0.06 -1.12 0.08

Estimates were obtained separately form partial credit model by WINSTEP.

Abbreviations: PN = physical domain; YN = psychological domain; SN = social domain; EN =
environmental domain; the numbers were the item number.
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Figure 5. DIF comparison on male and female in physical domain of WHOQOL-BREF

Psychological domain of WHOQOL-BREF
15 ~
/
/
e
1 r Spirituality, religien... T
g s
205 i .
S / d
= s 7
=] / /
& s/ 4
3 0F 4 g
Vi /
=z / /
£ , 4
H 7 //
505 - il ’
: / /
= // ®,
/ /
1 ¥ //.
¢ Self-satisfaction
s
/
-1.5 >
-1.5 -1 -0.5 0 0.5 1 1.5
item difficulty of male (N=709)

Figure 6. DIF comparison on male and female in psychological domain of
WHOQOL-BREF

46



Social domain of WHOQOL-BREF
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Figure 7. DIF comparison on male and female in social domain of WHOQOL-BREF
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Table 8 Item calibrations of the WHOQOL-BREF domains in young and old older people

Young older people  Old older people

(N=800) (N=400)
Items difficulty error difficulty error
Physical domain
PN3. Pain and discomfort -1.14 0.05 -1.01 0.07
PN4. Dependence on medication or treatment -0.68 0.05 -0.54 0.07
PNI10. Energy and fatigue 0.52 0.06 0.4 0.08
PN15. Mobility 0.24 0.05 0.68 0.07
PN16. Sleep and rest 0.37 0.06 -0.17 0.08
PN17. Activities of daily living 0.28 0.07 0.13 0.09
PN18. Working capacity 0.41 0.07 0.51 0.09
Psychological domain

YNS. Enjoyment of life 0.93 0.06 1.33 0.09
YNG6. Spirituality, religion and personal beliefs 0.01 0.07 0.38 0.1

YN7. Thinking, learning, memory & concentration 0.15 0.07 0.84 0.09
YNI11. Body image and appearance 1.51 0.08 -0.67 0.1

YN19. Self-satisfaction -1.12 0.08 -0.59 0.1

YN26. Negative feeling -1.48 0.06 -1.29 0.08

Social domain
SN20. Personal relationship -0.89 0.09 -0.49 0.11
SN21. Sexual activity 1.12 0.1 -1.51 0.14
SN22. Friends’ support -0.62 0.09 1.74 0.12
SN27. Esteemed and respected 0.38 0.08 0.26 0.11
Environmental domain

ENB&. Physical safety and security 0.08 0.06 0.14 0.08
ENO. Physical environments -0.57 0.06 -0.73 0.09
EN12. Financial environment 1.06 0.05 0.77 0.08
EN13. Opportunities 0.1 0.06 0.62 0.09
EN14. Participation & support of leisure activities 0.87 0.05 1.13 0.07
EN23. Home environment -0.57 0.06 -0.53 0.09
EN24. Health & social care: availability & quality 0.09 0.06 -0.17 0.09
EN25. Transportation 0.01 0.06 -0.11 0.08
EN28. Eating food -1.06 0.06 -1.12 0.08

Estimates were obtained separately form partial credit model by WINSTEP.

Abbreviations: PN = physical domain; YN = psychological domain; SN = social domain; EN =
environmental domain; the numbers were the item number.

49



Physical domain of WHOQOL-BREF
1 7
/
/
/
4
5 /
05 - il * .
il / L 4 4
< / e
Ko 4 %
§ // //
[ - /
5 0 / 7
= /
o /
3 / Sleep and rest
S.05 ¢ /e il
e 7 s
2 et /
5 % d
= 7 %
S -1 * //
/
/s
/
/s
-1.5 ‘
-1.5 -1 -0.5 0 0.5 1
item difficulty of young older people (N=800)

Figure 9. DIF comparison on young and old older people in physical domain of
WHOQOL-BREF
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Social domain of WHOQOL-BREF
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Figure 11. DIF comparison on young and old older people in social domain of
WHOQOL-BREF
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Social domain of WHOQOL-BREF in young older people
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Figure 13. DIF comparison on male and female in social domains of WHOQOL-BREF

between young and old older people.
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Table 9 Item information for ranges of the latent trait

Item 5 45 4 35 3 25 -2 15 -1 05 O 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5  Weighted 1(0)
Physical domain

PN3 0.08 0.12 0.18 0.26 033 041 047 0505 0.54 0.565 0.585 0.61 0.62 0.605 0.54 0.44 0.345 024 0.16 0.105 0.06 7.717
PN4 0.12 0.18 024 03 0.335 036 038 0395 042 0455 0485 0.54 0.61 0.655 0.64 0.53 0.405 027 0.17 0.11 0.07 7.67
PN10 0.24 0.295 033 035 036 037 0385 039 038 037 0365 036 0.34 0315 0.27 0.245 0.23 024 0.26 027 0.27 6.635
PN15 0.05 0.085 0.14 0.24 0365 0.54 0.7 0.75 0.7 0.595 0.515 0.45 0395 0.365 0.34 033 0315 029 023 0.18 0.13 7.705
PN16 0.22 0.285 0.34 0375 039 04 041 04 039 037 0.365 036 0.335 0.315 0.27 0.245 024 025 0.27 028 0.26 6.77
PN17 024 0.32 039 0445 046 044 04 035 03 028 028 029 03 03 028 025 0235 024 0255 027 0.27 6.595
PNI18 0.22 031 039 0455 048 046 041 0355 03 0275 0.275 0.29 0.305 0.305 0.29 0.265 0.255 0.26 0.275 0.28 0.27 6.725
Weighted 1(0) 1.17 1595 2.01 2425 2.72 298 3.155 3.145 3.03 291 2.87 29 2905 286 2.63 2.305 2.025 1.79 1.62 1495 1.33
Psychological domain

YN5 0.27 0.35 0.44 0485 0.495 045 0395 0.32 0.275 026 027 029 0.29 0275 024 021 0.18 0.185 0.205 023 0.26 6.375
YN6 0305 034 036 036 036 0.35 0.335 0.295 0.255 0.23 023 0.25 0.275 0295 03 0.28 026 025 026 0.27 028 6.14
YN7 0275 034 041 0.445 0455 043 039 0.33 0285 0.27 027 029 03 0285 026 023 021 021 0.225 025 027 6.43
YNI11 0.235 022 0.22 0.235 0.265 0.28 0.275 0.245 0.21 0.18 0.17 0.18 0.205 0.245 027 0.28 0.27 0245 023 0.23 025 4.94
YNI9 0.355 037 037 037 0345 031 0.27 0215 0.175 0.17 0.17 0.21 0.235 0.265 0.27 0.25 021 0.19 0.18 0.18 0.21 532
YN26 0.18 023 0.29 0325 034 0.35 037 0405 0445 047 048 0.47 0.455 0415 0.39 036 0.35 0.325 0.28 023 0.16 7.32
Weighted 1(0) 1.62 1.85 209 222 226 217 2035 181 1.645 158 159 169 176 1.78 173 1.61 148 1405 138 139 143

Abbreviations: PN = physical domain; YN = psychological domain; SN = social domain; EN = environmental domain; the numbers were the item number.
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Table 9 (continued) Item information for ranges of the latent trait

Item 5 45 4 35 3 25 -2 15 -1 05 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5  Weighted 1(0)
Social domain

SN20 028 028 029 03 028 025 0.195 0.16 0.135 0.12 0.135 0.16 0.2 024 026 0.255 0.225 0.175 0.14 0.12 0.12 4.32
SN21 025 026 028 0.26 0225 0.18 0.13 0.095 0.08 0.07 0.075 0.1 0.13 0.18 022 0.245 025 0.225 0.19 0.15 0.12 3.715
SN22 02 022 0245 027 0.255 023 0.175 0.14 0.115 0.1 0.105 0.12 0.16 0.21 0.245 0.255 0245 0.2 0.16 0.13 0.105 3.885
SN27 036 036 0355 033 029 025 0.185 0.155 0.135 0.13 0.15 0.19 0.225 0.25 0.255 0.235 0.2 0.15 0.12 0.11 0.11 4.545
Weighted 1(0) 1.09 1.12 1.17 1.16 1.05 091 0.685 0.55 0.465 042 0.465 0.57 0.715 0.88 098 0.99 092 0.75 0.61 0.51 0.455
Environmental

domain

ENS 0.065 0.12 0.205 032 049 0.66 0.73 0.68 057 048 042 036 031 027 025 025 026 027 027 025 0.2 7.43
ENO9 0.085 0.135 022 032 048 0.62 0.68 0.655 0.575 0.5 043 037 031 027 0.24 0.24 0255 027 027 025 02 7.375
ENI12 0.105 0.17 0.265 037 049 0.58 0.585 052 044 038 036 036 037 038 037 036 035 033 029 023 0.17 7.475
ENI13 0.18 026 034 04 044 046 045 0415 0375 035 033 034 035 035 0.335 0325 032 032 031 027 022 7.14
EN14 0.075 0.125 0.19 026 035 045 0.52 0.585 0.625 0.63 0.6 054 046 041 0375 035 0325 028 022 0.16 0.11 7.64
EN23 0.1 0.17 028 042 058 0.67 0.64 0525 042 036 034 033 032 029 027 026 026 028 028 027 023 7.295
EN24 0.135 0.215 0.325 043 0.54 0.58 0.56 049 042 038 036 034 031 027 024 022 0225 024 026 027 025 7.06
EN25 0.19 027 035 042 047 049 0475 0435 0395 037 036 034 032 028 0245 022 022 023 025 0.27 026 6.86
EN28 0.09 0.15 0.235 034 047 058 0.6 054 045 039 036 037 041 043 044 043 039 034 026 0.19 0.13 7.595
Weighted 1(6)  1.025 1.615 2.41 328 431 5.09 524 4845 427 384 356 335 3.16 295 2.765 2.655 2.605 256 241 2.16 1.77

Abbreviations: PN = physical domain; YN = psychological domain; SN = social domain; EN = environmental domain; the numbers were the item number.
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Table 10 Item thresholds for the WHOQOL-BREF domains

Item ,Bl (s.e) Bz (s.e.) B3 (s.e.) 34 (s.e.)
Physical domain
PN3. Pain and discomfort -3.69(0.31) -1.83(0.12) -0.09(0.07) 1.23(0.08)
PN4. Dependence on medication or treatment -3.78 (0.27) -1.23(0.09) 0.91(0.07) 1.69 (0.09)
PN10. Energy and fatigue -3.73(0.26) -1.12(0.08) 1.48(0.08) 5.3(0.25)
PN15. Mobility -1.56 (0.14) -1.17(0.09) 0.79 (0.07) 3.63 (0.14)
PN16. Sleep and rest -3.86 (0.29) -1.5(0.09) 1.13(0.07) 4.88(0.21)
PN17. Activities of daily living -3.81(0.31) -2(0.11)  1.43(0.07) 5.21(0.24)
PN18. Working capacity -3.46 (0.27) -1.81(0.1) 1.7(0.08) 5.26(0.25)
Psychological domain
YNS5. Enjoyment of life -2.74 (0.15) -1.25(0.08) 2.37(0.09) 6.78 (0.41)
YNG6. Spirituality, religion and personal beliefs -4.4(0.24) -1.83(0.09) 2.06(0.09) 5.64(0.26)
YN7. Thinking, learning, memory & concentration -3.5(0.19) -1.68 (0.09) 1.86 (0.08) 5.98(0.29)
YN11. Body image and appearance -6.74 (0.61) -2.79(0.12) 1.8(0.08) 5.64(0.25)
YN19. Self-satisfaction -5.9(0.49) -3.45(0.14) 1.21(0.08) 5.68(0.24)
YN26. Negative feeling -4.83(0.29) -2.09 (0.11) -0.23 (0.08) 2.41(0.1)
Social domain
SN20. Personal relationship -7.18 (0.63) -3.9(0.16) 1.42(0.09) 6.84(0.19)
SN21. Sexual activity -6.38 (0.47) -2.61(0.13) 3.99(0.11) 9.66 (0.61)
SN22. Friends’ support -8.39(1.04) -4.06(0.16) 1.75(0.09) 7.6 (0.24)
SN27. Esteemed and respected -5.63(0.34) -3.08(0.13) 2.15(0.09) 7.83(0.26)
Environmental domain

ENB. Physical safety and security -2.19(0.18) -1.92(0.1) 0.41(0.07) 4.11(0.17)
ENO. Physical environments -3.13(0.3) -2.46(0.13) -0.36(0.07) 3.44(0.13)
EN12. Financial environment -1.88(0.13) -0.94 (0.08) 2.01(0.09) 4.58(0.25)
EN13. Opportunities -3.33(0.24) -1.48(0.09) 1.51(0.08) 4.44(0.22)
EN14. Participation & support of leisure activities -1.62 (0.1) 0.03 (0.07) 1.39(0.08) 4.04 (0.19)
EN23. Home environment -3.21(0.34) -2.89(0.14) 0.16(0.07) 3.71(0.15)
EN24. Health & social care: availability & quality  -3.12 (0.26) -2.09 (0.11) 0.64 (0.07) 4.6 (0.21)
EN25. Transportation -3.67(0.31) -1.96(0.1) 0.74(0.07) 4.75(0.22)
EN28. Eating food -3.72(0.42) -2.89(0.15) 0.16(0.07) 2.14(0.09)

Estimates were obtained form partial credit model by WINSTEP.

Abbreviations: PN = physical domain; YN = psychological domain; SN = social domain; EN =

environmental domain; the numbers were the item number.
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Figure 15. Person-threshold map for physical domain of WHOQOL-BREF
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Figure 16. Person-threshold map for psychological domain of WHOQOL-BREF
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Figure 17. Person-threshold map for social domain of WHOQOL-BREF
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Figure 18. Person-threshold map for environmental domain of WHOQOL-BREF
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Table 11 Discriminant validity analysis: means of domain or facet score by characteristic

in classical test theory and item response theory

Depression Cognitive impair ment
Domains No Yes F-value Relative No Yes F-value Relative
Mean(SD) Mean(SD) validity  Mean(SD) Mean(SD) validity
Physical n=1135 n=63 n=980 N=220
Rasch 0.61 (1.46) -0.25(0.95)  45.43%** 1.22 0.74 (1.36) -0.25(0.95)  69.72%** 0.92
Sum® 13.39 (2.25) 12.03 (1.69)  37.21%** 13.6 2.07)  12(2.53)  76.04%%*
Psychological
Rasch 0.44 (1.88) -0.26 (1.39)  14.59%** 1.23 0.65 (1.73) -0.26 (1.39) ~ 83.91%*** 0.97
Sum® 12.8 (2.15) 12.03(1.72)  11.90** 13.06 (1.96) 1144 (2.4)  86.86%**
Social
Rasch 1.07 2.68) 0.18 2.07)  10.63** 1.43 1.25(2.58) 0.18 2.07)  41.47%%* 1.22
Sum® 13.18 (1.94) 12.63 (1.54)  7.45%* 13.32 (1.83) 1242 (2.13)  33.87%%*
Environmental
Rasch 04 (1.31) -0.31(0.93)  32.83%*% 1.16 049 (1.23) -0.31(0.93) 42.51%** 0.87
Sum® 13.14 (2)  12.07(1.52)  28.41%** 13.29 (1.85) 12.13 (2.29) 48.72%*x*

* Based on Hwang’s result'?,

represent one kind of Summated score

Based on Student’s t test. *: P<0.05; **p<0.001; ***p<0.0001
Relative validity = F value (Rasch) / F value (Summed)
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