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The Application of Exploratory and Confirmatory Factor Analysis for Assessing

the Construct Validity of SF-36 Thai Version in Chronic Renal Disease Patients
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Abstract

Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were used to assess the
construct validity of SF-36 Thai version in chronic renal disease patients. The patients (n = 466) were
interviewed at Srinagarind Hospital during March — May 2005. Data were randomly divided into two datasets
for cross-validation. The first dataset was analyzed using EFA to reveal alternative models (AMs), while the
second dataset was analyzed using CFA to compare the AMs and the orginal model assigned by SF-36
developers (Ware model). The construct validity of SF-36 Thai version in chronic renal disease patients was
confirmed in this study. Results from CFA indicated that the Ware model was more parsimony than two AMs.
The constructs of two AMs that resulted from the EFA differed from that was assigned by Ware et at. The
results replicated the previous study in a Taiwanese general population, and these results confirmed the
suggestion of using CFA to assess the construct validity of a known construct measure.
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dowludd PF dwuunsendu 2 898 Fafuaiu
fanysuwing (Wfadu PENEW1) usenmadiu (94
Sailu PENEW2)

YAIANUTINITOMIMEAD

wdfansTufvsSisanunanay
maduduwinlanilatu

by | e & a mem
(PF5) wazniia1uth  uweedd (PF10)  dunufldn
Wigidaadiiadn (vT1) wasias (VT2) saanu
Wl (GH1) avsualidu (MH3) UazAgY (MHS)

SelwBamain MHVTGHPE  afls dadmanieaiu
ARSI (VT2) Sen factor loading IndlAnar
32939587 MHVTGHPE  finsninnuas (0.320}
WaeTECH Sundadsaaradnnm (0.374) siatiah 39
CFA w2

° K o 21 A ] & e
LUUANRS9A8 LUUANRSINIERENT 1 949 VT2 dund

fRUARL LRI R anF Ty

15 GH ussuuLdasmadand 2 &5 vT2 duiuiia
39 MHVTGHPF  lagsgUwuiwagiulnglussay
firstorder factors 289 EFA 1 lidlullenu
Tossaiaf Ware uazani fimualy

A1519% 1 HANTIATIZA EFA maximum likelihood extraction promax rotation

First-order factor loadings

26 edinw PFNEW1 PFNEW2 RPRE BP GHVT VTMH SF MHVTGHPF
PF PF1 (3n) |0.569 -0.041 0125 -0017 0309 0052 0039  -0.011
PF2 (31, |0.554 0.148 0.031 0012 0142 0038 0050 0176
PF3  (3a) |0.646 0.037 0.018 0018 0067 0077 D022 0158
PF4  (33)  0.208 0.425 | 0026 0116 0124 0105 0066 0142
PF5 (33)  -0.112 0.479 0105 -0073 -0.105 0248 0.143
PF6  (3a)  0.183 0.421 0061 0160 0037 0009 0087  -0.070
PF7  (37)  0.034 0.748 0.071 0007 0299 0.017 0034 -0.080
PF8  (37)  -0.001 0.836 0.113  -0053 0074 0.068 0081 -0.106
PF8  (3@.)  -0.031 0.506 0.004 0001 -0.276 0132 0063 _0.164
PF10  (31y)  0.165 0.066 0202 0035 0059 0042 0.291
RP RP1 (4n)  0.165 0.075 0714 | 0.060 -0.195 0.020 -0.168 0.072
RP2 (41.)  0.090 -0.017 0.809 | 0124 -0173 0027 -0.107 0.059
RP3  (48)  0.160 0.096 0.570 | -0.120 0047 0089 0169 0023
RP4 (43) 0302 0.040 0.325 | 0123 0037 0112 0274  -0.065
BP BP1 (7) -0.154 0.016 0.043 | 0682 [0133 0031 0023 0152
BP2 (8) 0.049 -0.029 0140 | 0771 | 0109 0050 0.360 _-0.182
GH GH1 (1) 0.274 -0.037 0.093 0049 0100 0037  -0.0M
GH2 (11n) 0.064 -0.070 0052 0079 [0.396 | 0018 0057 0.167
GH3 (113) 0.105 0.053 0.040 -0015 [0429 | 0121 0016 -0.005
GH4 (11a) -0.194 0.187 0.024 0125 [0371 | 0146 0001 0.216
GH5 (113) 0.035 0.130 0172 0156 [ 0778 [ -0.033 0.071 _-0.031
VI VT1 (9n)  0.026 -0.078 0.137 0021 0082 0060 -0.113 | 0.645
VT2 (93) 0155 0.006 0.051 -0.003 [ 0374 | 0154 -0.138 [ 0.320
VT3 (97) 0249 -0.035 0152 0115 -0.167 | 0497 | -0.001  0.244
VT4 (9@) 0.066 -0.095 -0.085 0233 0010 | 0346 | 0017  0.339
SF  SF1  (B) 0.018 -0.081 0.097 0340 0.054 0057 [ 0.651 [ -0.118
SF2  (10) -0.062 0.075 0037 0105 0022 0232 | 0394 | -0.037
RE RE1 (5n)  -0.157 0.048 0.693 | 0.064  -0.007 0227 -0.017 0.010
REZ (51.)  -0.143 0.065 0.785 | 0032 -0.005 0015 0194  0.002
RE3 (5a)  -0.116 -0.153 0.444 | 0.084 0009 _ 0064 0262 0229
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First-order factor loadings

{8 dednu PFNEW" PFNEW2 RPRE BP GHVT VIMH SF MHVTGHPF
MH MH1 (9.) 0.017 0.051 0.033 0.015 0.031 0.785 0.019 -0.144
MH2 (9q.) 0.048 -0.061 0.047 -0.097 0.012 0.776 0.021 0.042
MH3 (94 -0.232 0.070 0.069 0.040 0.160 0.122 -0.096 | 0.301 |
MH4 9a.) -0.048 0.026 0.046 -0.036 -0.040 | 0.932 | -0.044 -0.065
MH5 (99 -0.048 -0.076 0.120 -0.197 0133 0172 -0.104 | 0.558
Second-order factor loadings and factor
PHY_SOQC MEN_ROL
PFNEW1 0.581 0.279
PFNEW2 1.043 -0.195
RPRE -0.046 0.781
BP 0.159 0.424
GHVT -0.204 0.869
VTMH -0.104 0.866
SF 0.281 0.280
MHVTGHPF 0.308 0.647
Correlation 0.735

HHELRE PFNEW 1 = physical function new 1, PENEW 2 = physical function new 2, RP = role physical, BP = bodily pain,

GH = general health, VT = vitality, SF= social function, RE = role emotional, MH = mental health,

PHY_SOC = physical & social, MEN_ROLE = mental & role

NENTIATIEVINT@L second-order factors
yos EFA wutlidwldaalassadion ware uas
ankz Awna b iguin K99 Ware uazamz fhwuain
{6 PF, RP, BP, GH ﬁun”uaaﬁﬂiznauﬁmqmmw
§% VT, SF, RE, MH dufiuasdlsznausiu

second-order factors ﬂL'llei’N 0.69 — 0.99 @1 factor
loading m flrst- e
NULUEREI RIS

serieTafmuiu A e Twiuusaasrisanu
WU uanand  asddszneuviimedlwiuudnaedng

second-order factors a4
WR9 S ALAUT I NN AN AUS

el
a;mmwh WANAMTIATIZAG I EFA WU mumqmauwuﬁnummn (0.901 - 0.971) waadlw
PFNEW1, PFNEW2 ﬁmia%i‘l,uaaﬁﬂizﬂauﬁm W guaneme ‘Lm wazsIay W Suunsanan

grwmy lsmagluesddenaudeaiuiuia s
ﬁmiagluaaﬁﬂizﬂauﬁmfﬁ@h 5 WBoasddaznay
AIN&1I1 physical & social (PHY_SOC) suifnu
fwda  ddldurd  RPRE, BP, GHVT, VTMH,
MHVTGHPF sauiuwduasddsznoudoniu 56lwse
1 mental & role (MEN_ROLE) i3l ad¢il5znauma
aaaﬁmmﬁuw”ufﬁ'uga (0.735) efal,ﬂuwamnnﬁmu
LUl oblique

NANIILATIEW CFA
CFA
WUUEIREITE Ware UATAMS

NAMTILATIZR WIsuiiouszning
(Ware madel} 11U
wudsssmadantesasfilannmsiieed  EFA
e sz valuensef 2 - 4 Taoen factor loading
YBIULUFRBITIENA R AR A F3en  factor
loading w84 first-order factors mamum‘haawﬁmu

adluiis 0.26 — 068 FI1ud factor loading 283

ﬂu“L@m’m

Tumadsnuuusassimanzanlasfiansoan
21N goodness of fit index (miwﬁ 5) WU
WUUdeeduas Ware  uazeme  dulundiaadn
mmzauﬁ“uﬁayamnﬁq@] Tagedlaidulyenw
\nuFRas L HInueds model v* (p-value > 0.05),
CFl > 0.95, RMSEA < 0.05 Uz SRMR < 0.05 b
wundassmadeniisases leanlndianois Tapden
ainsnusnduldaunasisuin  adelsia e
Wﬁ]’]“jm’l?ﬂ’mﬂ’l gocdness  of  fit ﬁﬂd%ﬁd
WuUdaadh parsimony (ﬂal,l,umnaaamml,mmau
A1 B9azdniny @9ldun AIC, CAIC uaz ECVI v
SIMERBENS LN dwwuudnassh
TINsENN AU Rasnedentasas asann
fidn AIC uaz CAIC @%’]‘ﬁﬁi@ Sausasriwwuudaes
faudu parsimony 1nnin

index

Ware LLAAL
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13191 2 HANTIATIEH CFA maximum likelihood taslduuudiaasvas Ware ainss (Ware model)

First-order factor loadings

8 dadionu PF RP BP GH vT SF RE MH
PF  PF1 (3n.) 0.444
PF2 (31.) 0.585
PF3 {(3m) 0484
PF4 (34 0.531
PF5 (313.) 0.556
PF6 3a.) 0.451
PF7 {(31) 0571
PF8 (37.) 0.620
PF9 (3a) 0.531
PF10 (37)  0.570
RP  RP1 4n) 0.621
RP2  (41) 0.609
RP3 (49a) 0.615
RP4  {44) 0617
BP BP1 (7) 0.527
BP2 (8) 0.643
GH GH1 (1) 0.541
GH2 (11 1) 0.256
GH3 (114 0.445
GH4 (11 8) 0.419
GH5  (114) 0.504
VT VT1 9n) 0.523
VT2 93) 0.353
VT3 (9T) 0.570
VT4 9a) 0.569
SF  SF1 (6) 0.612
SF2 (10 0.554
RE RE1 (5n) 0.629
RE2 (51) 0.683
RE3 (5q.) 0.621
MH MH1 (9) 0.589
MH2 (9q) 0.622
MH3 (93) 0.355
MH4  (9a) 0.571
MH5 (9 7.) 0.403
Second-order factor loadings and factor correlation
PCS MCS
PF 0.793
RP 0.865
BP 0.791
GH 0.762
VT 0.874
SF 0.721
RE 0.817
MH 0.785
Correlation 0.871

HALHE PF = physical function, RP = role physical, BP = bodily pain, GH = general health, VT = vitality, SF= social function,

RE = role emotional, MH = mental health, PCS = physical component score, MCS = mental component score
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13191 3 HANTIATIZH CFA maximum likelihood taslduuudiaasniadanii 1 (17 alternative model)

113

First-order factor loadings

{8 dednu PFNEW1 PFNEW2 RPRE BP GHVT VTMH SF MHVTGHPF
PF  PF1 (3n.) 0.503
PF2  (31)  0.636
PF3  (3a) 0527
PF4 (33) 0.529
PF5 (313.) 0.449
PFE6 (34) 0.453
PF7 (3 7.) 0.580
PF8 (37.) 0.650
PF9 (3a) 0.535
PF10 (3 1) 0.618
RP  RP1 4n) 0.620
RPZ (47 0.588
RP3 (49) 0.586
RP4  (414) 0.592
BP BP1 (7) 0.520
BP2 (8) 0.652
GH GH1 (1) 0.473
GH2 (11 n) 0.268
GH3 (111) 0.469
GH4 (11a) 0.414
GH5 (114) 0.527
VT VT1 9n) 0.465
VT2 (93) 0.353
VT3 (9 7.) 0.549
VT4 o) 0.551
SF SF1 (8) 0.629
SF2 (10 0.539
RE RE1 (51n.) 0.562
RE2 (51) 0.648
RE3 (59) 0.582
MH MH1  (91) 0.551
MH2 (9q) 0.581
MH3 (93) 0.310
MH4  (94) 0.545
MH5 (97 0.381
Second-order factor loadings and factor
PHY_SOC  MEN_ROL
PFNEW1 0.856
PFNEW?2 0.899
RPRE 0.822
BP 0.786
GHVT 0.720
VTMH 0.810
SF 0.683
MHVTGHPF 0.999
Correlation 0.502

HHELRE PFNEW 1 = physical function new 1, PENEW 2 = physical function new 2, RP = role physical, BP = bodily pain,

GH = general health, VT = vitality, SF= social function, RE = role emotional, MH = mental health,
PHY_SOC = physical & social, MEN_ROLE = mental & role
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i =) . . . 3¢ o { d .
13191 4 HAN1TIATIZH CFA maximum likelihood laslduuudiaasmaiiandi 2 (2™ alternative model)

First-order factor loadings

48 Tednw PFNEW1 PFNEW2 RPRE BP GH VIMH  SF MHVTGHPF
PF PF1  (3n) 0.505
PF2 (31 0.635
PF3  {38) 0.527
PF4 (3 4) 0.529
PF5 (33.) 0.447
PF6 (3a) 0.455
PF7 (3 1) 0.580
PF8 (37) 0.650
PF8 (3@ 0.533
PF10  (31.) 0.628
RP RP1 (41n) 0.619
RP2 (47 0.588
RP3 (4 8) 0.587
RP4  {44) 0.593
BP BP1 (N 0.521
BP2 (8) 0.650
GH GH1 (1) 0.485
GH2 (111) 0.276
GH3 (111 0.523
GH4 (11 8) 0.408
GH5  (114) 0.577
VI VT (91 0.485
VT2 (93) 0.366
VT3 (9T) 0.549
VT4 (9a) 0.552
SF SF1 (B 0.629
SF2 (10 0.539
RE RE1 (51n) 0.562
RE2Z (51.) 0.549
RE3 (58) 0.582
MH MH1 (9) 0.552
MH2 (9f.) 0.581
MH3 (9 4) 0.330
MH4  (9a) 0.544
MH5 (97.) 0.404

Second-order factor loadings and factor
PHY_SOC MEN_ROL

PFNEW" 0.856
PFNEW?2 0.899
RPRE 0.828
BP 0.797
GH 0.632
VTMH 0.814
SF 0.693
MHVTGHPF 0.950
Correlation 0.901

HHELRE PFNEW 1 = physical function new 1, PFNEW 2 = physical function new 2, RP = role physical, BP = bodily pain,
GH = general health, VT = vitality, SF= social function, RE = role emotional, MH = mental health,
PHY_SOC = physical & social, MEN_ROLE = mental & role
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A13191 5 W& Goodness of fit index 3INNNTILATIEH CFA maximum likelihood VaIkULTIRINIFIN

Goodness of fit index Lﬂmﬁﬁ@lw@lﬁ% LULINR8IU0d Ware LAz LLUUﬁTﬂaGWTﬂLﬁBﬂﬁI 1 I,L,Ulli"maﬂ“ﬂ’ldl,ﬁaﬂ‘ﬁ 2
Model % {cf) 279.449 (551) 307.469 (551) 300.262 (551)
p-value > 005 1.000 1.000 1.000
CFl > 085 1.000 1.000 1.000
RMSEA <005 0.000 0.000 0.000
p-value > 005 1.000 1.000 1.000
SRMR <005 0.043 0.046 0.045
AIC frdniiga 452923 493.690 486.627
CAIC Adniige  792.004 832.861 825.798
ECVI Adnfign  3.581 3.581 3581

HALHE XZ = chi-square, df = degree of freedom, CFl = comparative fit index, RMSEA = root-mean-square error of

approximation, SRMR = standardized root-mean-square residual, AIC = Akaike information criterion,

CAIC = consistent Akaike information criterion, ECVI = expected cross-validation index

= 6 =2
191 'sml,l,a:a'gﬂ HAaN1IANHI

HAMTILATIER CFA siufuiuanuassans
lassansvaduuLia  SF-36 aﬁumm“lmulu;j’ﬂqu
Tsaladess lesnnuuudeaives ware uszame
Lﬂul,mufﬁmaaﬁmmmuﬁ'mﬁ’aya waztJunuudaad
# parsimany mnﬁq@] WewSuuRvurunuusaes
madanildanmsiereilas EFA  Aidduss
asndrznavdming Liduldawlassireauntay
U TR AE LR ITRMIET it CFA LusEmsnleasy
MIEUBLUETT  Hanunansguninndt  swiums
JaTsranNaTIaINlaTIgved SF-36 (de Vet
et al., 2005) lagsjtluuusauma SF-36 J95uan
ﬁﬁvl,ﬂﬂ'::zqn@lﬂlsﬁulugﬂmhﬂvlmﬁa{avlﬁ

HaMFANING  seandednwiUMIANEa
Wu Uazame (2007) G95@2% CFA uaz EFA 989
sF-36 ludszansdn@ilddssmaldnia Tauwu
WUUFIR89789 Ware WazAms LasaNiLYayauas
parsimony NINNILUUIIRDINEENIN EFA &4
wanaganlassafeiimualas Ware  uazame
dein mIsdnwvamesd %Lﬂummﬁamam&ngm
Fadsesny  SefiudufieoiauanueainmInunas
55unTiNatnaduTuLves de Vet uazame (2005)

Al o T4z & a 2 =
Auusib il Lﬂi’]ﬁﬁ‘ﬂﬂyﬁ ez uaINaATIanuy

laals

2 @ el a o
L8330 Lﬂ%'g'ﬁﬂ'ﬁﬂ LANTHN luﬂ’]iﬂizLNuﬂjflﬂJ@id

lasiaevauuusaU MM SF-36 CFA

awlarisPaasuuuraumWiinTeuumda e
Tossrafidaau e feuwmsuuusamuain
dradssnamnls  wisthuuuseumuldldihangs
dyzny  ansfinsandanld cFA lunnsdsadiu

anuaTianalaTiga s uFaL O

aaanssnilszna

= s?l‘ Qi g 1
nsdnsil lasuanuamansinnmila

= =l = & =l =YY &
Wonlsswenuaeduasund, 59 wwnd #5094, se.
r & gt o e ' =]
un. 7abl widiana Ll,az@mUIﬁﬂvL@]mlmﬂaﬁuﬁquua
lunmdrimnefins wesldfuanuomansitly
miliduustininmsidoya @ llswnTy

LISREL 3171 39. @7. 8474 AL usdiudie

LNA19D1989

3 wonuns, thadld fudn. 2543, My
WUUFILMNG A TAEa SF-36
awlny. Thai J Pharm Sci 24(2). 92-111.

3 wosnuna, Ul dudn. 2548, mimamay

ayy

anandfvasuunmaun U WEIa  SF-36
M noatuudalwid. Thai J Phamm  Sci

20(1-2): 69-88.



IJPS Vol4, No.1, Jan-Jun 2008

116

Bowling A. 2005. Measuring health. A review of
quality of life measurement scales. 3" ed.,
Bell & Bain, Glasgow.

Byrme BM. 2001. Stuctural equation modeling with
AMOS: Basic concepts, applications, and
programming. Lawrence Erlbaum Associates,
Mahwabh.

de Vet HCW, Adér HJ, Terwee CB, et al. 2005. Are
factor analytical techniques used appropriately
in the validation of health status
questionnaires? A systematic review on the
quality of factor analysis of the SF-36. Qual
Life Res 14: 1203-1218.

Fayers PM, Machin D. 2000. Qualfy of life:
Assessment, analysis, and interpretation. John
Wiley & Sons, West Sussex.

Garratt A, Schmidt L, Mackintosh A, et al. 2002.
Quality of life measurement: Bibliographic
study of patient assessed health outcome
measures. BMJ 324: 1417-1421.

Hann M, Reeves D. 2008. The SF-36 scales are not
accurately summarised by independent
physical and mental component scores. Qual
Life Res 17: 413-423.

Kline RB. 2005. Principles and practice of structural
equation modeling. ™ ed., The Guilford
Press, New York.

Knight EL, Ofsthun N, Teng M, et al. 2003. The
association between mental health, physical
function, and hemodialysis mortality. Kidney
int 83: 1843-1851.

Lowrie EG, Curtin RB, LePain N, et al. 2003.

Medical Qutcomes Study Short Form-36: A

consistent and powerful predictor of morbidity

and mortality in dialysis patients. Am J Kidney

Dis 41(6): 1286-1292.

Mapes DL, Lopes AA, Satayathum S, et al. 2003.
Health-related quality of life as a predictor of
mortality and hospitalization: The Dialysis

Outcomes and Practice Patterns Study
(DOPPS). Kidney Int 64: 339-349.

Mapi Research Trust. PROQOLID patient-reported
outcome and quality of life instruments

database. http:/iwww.qolid.org/progolid.
Accessed May 30, 2008.

Schumacker RE, Lomax RG. 2004. A beginner's
guide to structural equation modeling. 2nd ed.,
Lawrence Erlbaum Associates, Mahwabh.

Sprangers MAG, de Regt EB, Andries F, et al. 2000.
Which chronic conditions are associated with
better or poorer quality of life? J Clin
Epidermiol 53: 895-907.

Streiner DL, Norman GR. 2000. Biostafistics: the
bare essentials. 2", B.C. Decker. Ontario.

Streiner DL, Norman GR. 2003. Health measurement
scales: A praclical guide fo their development
and use. BM ed., Oxford University Press, New
York.

Unruh ML, Weisbord SD, Kimmel PL. 2005. Health-
related quality of life in nephrology research
and clinical practice. Semin Dial 18(2): 82-90.

Ware JE, Kosinski M, Keller SD, editors. 1994. SF-
36 Physical & mental health summary scales:
A user's manual. The Health Institute New
England Medical Center, Boston.

Ware JE, Snow KK, Kosinski M, et al. 1993. SF-36
health survey manual and inferpretation guide.
The Health Institute New England Medical
Center, Boston.

Wood-Dauphinee S. 1999. Assessing quality of life
in clinical research: from where have we come
and where are we going? J Clin Epidemiol

52(4): 355-363.



The Application of Exploratory and Confirmatary Factor Analysis for Assessing

the Construct Validity of SF-36 Thai Version in Chronic Renal Disease Patients

A Cheawchanwattana et af

World Health Organization. 1948. Constitution of the

World Health Organization. In; World Health
Organization. Handbook of basic documents.
5th ed., Geneva, Palias des Nations, 1952:
3-20. cited in Testa MA, Simonson DC.
1996. Assessment of  quality-of-life
outcomes. NEJM 334(13). 835-840.

117

Wu C, Lee K, Yao G. 2007. Examining the

hierarchical factor structure of the SF-36
Taiwan version by  exploratory and
confirmatory factor analysis. J Eval Ciin Pract

13: 889-200.



	10-Application of Exploratory_Page_01
	10-Application of Exploratory_Page_02
	10-Application of Exploratory_Page_03
	10-Application of Exploratory_Page_04
	10-Application of Exploratory_Page_05
	10-Application of Exploratory_Page_06
	10-Application of Exploratory_Page_07
	10-Application of Exploratory_Page_08
	10-Application of Exploratory_Page_09
	10-Application of Exploratory_Page_10
	10-Application of Exploratory_Page_11
	10-Application of Exploratory_Page_12

