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AERG T BEREHFTAZME (structural equation models) 49 A~43 » 4§ sk
HREFTERAABEECHRUARL ATETHIYETARABFTAEAERS
(ADL) BB A% » EXRET WHESEAR IR REMRERRAEL R
B8 06 A0y F R AR 0 BA TIRAR TR 4 D )R X AR a4k
(stepwise multiple regression analysis) R Q)& # F B % > AT HBEADLE S
WA E & o ARG REBT | EATRAR BRI CRR B R R A ey g
A (hypothetical model) B » & # 5 AL R F b W oA S R B TR BERE W
HA kA AF o (3 REBAL 76 R 4R 35 11:65-78, 1993)

Key words: step-wise multiple regression analysis, structural equation
models, stroke patients, activities of daily living (ADL):
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HETRHE  HF K M EEERD
— R FER IR R (RE9IEEL - BB R
FEHE T BAEE! (structural equation models) © &

TR R R A SEM R (covari-
ance) MIRATR ° 2R T AFEAH 2 MRS R RBALR ©
B pIRtiEesk » BFPTE BesstEt 5k 0 fitm
: 3BT 757 (regression analysis) * BEERR 5T
(confirmatory factor analysis) ~ $L%!{HEH (canoni-
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cal correlations ) ~ ¥ B #7(ANOVA) ~ i
BT (ANCOVA) S & 251 T EE R R0
® o Kﬁ%ﬂéﬁﬁiﬁ%ﬁﬁﬁfﬁﬂ%ﬁﬁ%?ﬁﬁﬁ?
e » DIGEE R B REA0 T ARSI B Rl
[E1%8° 58 % BT 3E 7 TEIRGRAIRE » SE T RERE LR
BB RETR R H AN Z0 o
UTEEW D BINFEIFIERA=ESEk

(D#3E5 547 (multiple regression analysis) * 2)
RETBIERIE 2 B ERE (structural equa-
tion models without latent variables) % (3) & &7E
SHIE Y fERE 5 FRAE R (structural equation models
with latent variables) * R TEZFBEIR A BB E

K- HWAELEHR

& HERET) (ADL) 2 B BRNR > RELER
Rz

5 &
—HE

EEKRBTIERE > KEBHI9IBFELAE
1985 £ 6 A » REABEERIIBEGREE
friE R BUR ASREE » 51247 SR A (1202
BOEBREE - 127 LB E2REE) o WAER

R AR REREREMT ¢

ik s R e it

" A B 127 120 247
% 7l 454, 82% 444, 168 89%, 1585
F ) ,

& [ 23-86 21-87 21-87

F 58.56 58.53 58.54

R 8 E 13.18 13.01 13.07
#EF (F)

NG 111 109 220

‘ (87.4%) (90.8%) (89.1%)

| 0-18 0-18 0-18

¥ 8.25 - 1.76 8.01

5 HEE 5.02 5.21 5.14
KEERB AR 57 2 59

(45%) (1.7%) (23.9%)

TEADL (X)

BOA B 124 114 238

#i [ 8-178 6-172 6-178

F i 43.94 39.75 41.94

2 31.29 28.60 30.05
LGADL (R)

WA 126 120 246

£ & 0-146 0-105 0-146

) 26.06 26.93 26.48

B’ E 29.70 28.317 29.03

TEADL : 289 5 BIADLIIBREE — B B%& (time elapsing)

LGADL : ADLFI#RRs & (length)
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1. fﬁ%ﬁﬁﬁﬂﬁ%—ﬂ%mﬁé‘%ﬁ% (single cere-
brovascular accident) ° % (multiple) &M1&
TREEE B PR BT 3E 2 51 ©

2REHZERESREECGELAR) © WidR
& (bilateral hemiplegia) &3 By HEERFA HEHZE
25} e

3.9 B H e 8 A WA (initial) J $5#4 (discharge) H
WA E R R R R o

4.8 575 508 IhBE (perceptual function) kR B
BEE (0 : EBEFRAETTSER -

= BE

EXLMREFETHRES) (balance) ~ FE
EhHEAE ) (arm and hand motor ability) ~ 4153 HE
77 (perceptual function) ~ EEEES * RIP K
M EEEEBEENGER  KIB—FLR
TE BT B U ER MR B A THATRE i
form) BXVTHRERZEAIEE ° DITHBENEE
HEE B EALERYEE - TR BAIEE » FHBH
EEOWELHL ©
LAF#5RE ) (fF8BALAN) :

AR BT AR S » 048 ¢ static
sitting, dynamic sitting, static standing 2 dynamic
standing ° FF—f&RE I X 73 B=HGood(357")
» fair(2453) ~ poor(143) ° FTLA#IEBALAN
KBER SR 125 » RINZFIREBS R4S

2. F B ERES) (HIFERMOTOR) :

18 8 Brunnstrom™ ¥ b BUR A FEEIE
BEMBSE » #% ABF (hand)EL5E (arm) 5
RES & 5 BN (stage) ° E— ROV BER
E BRI (6 7)) BER - HRIEE
MOTOR iR KFIRER 7 & 125 » /) T HER

(trans-

DRE2T o iRz n BRERNHERTAE
FTREE /NI GG 2 4557 ©
358 DheE (fFBPERCEPT) ¢
Siev % Freishtat® $3§=h B3 A £158 ThRE
RGBT B IS BRIY A% ¢ gnosia
.~ body scheme  praxis }% spatial relations © 45
RENASHEIHE © ZEH » Bt EERE
T8 S0 TIRERIBR P AR 0 B B — A
' S TERRTE R AR © ANBTHRERS IR D =K
* Good(357") ~ fair(253) Fepoor(153) © Bifgz
TBRZRDHESR ARSI Fl
I : 284 °
4 EEREY) (HFEDAM) :
RERMERRALREEBRVEL B TR
FEA o RIBHAFEBOHEN - WTHER
TRAEFEREERAR © FEHEE o
RAAIEFE » FIRREFE o
5008 RARFE AR AR B ERES (FIADLIE R
¥5HE 77 » FAADLDCERKHEREN) :
AR5 IEiBf9Katz index™ » #5& A BB
PREAA BT EEEBENERS KA
B (7)) B iR FEfeeding > trans-
ferring * going to toilet * dressing & bathing 5
HTERTERB * AR (657 ) &iF > thit
REM BEAHHEETEEHE - WEHA
W4 8ET) (ADLI) KA H58ET] (ADLDC) 9%
¥ BEENZZARER (gain) BB »
#B{FADLG (=ADLDC— ADLI) ©
BT R BELRIERRER A 0 DUTEY
BRI E
(OEERI(ETRIFSEX) * 0= 5tk » 1=%tk o
@B BEFBIFHEMI) : 0= 4R 1=4
{REE
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OF i (TTBIFAGE) : B Mg, o

@OHFRE (GHBIFEDUC) : B/ TF
e

OKFEEY (BBAPH) : 1=R3EHE 0=%&
HRFE

©%R H =5 —KADLEBE H (¥ TEADL)
= S ST

(DADLFI#RRs R (flifBLGADL) : B H MR

ZRIB B EFIERRGRAFEE o EREEIIMERR
HEE LARTTRER BIUREE © FlAn7esE (E-h B
ARSI B FATE H B REREE %
fHEERES) (ADLDC) HRERHIEEET (
ADLG) BLRTTAEHRERGR o KRR
2 (EIBEER 75 ikl /IR AP RIS P (B BB T
SRRk » UL T HER T —— R iR
TUBLF] B SRR A & R R B R o

40 2-*%@E%@Z%ﬁﬁﬁﬁﬂ(&m;mral equ-

RIFIEA SR T R (independent or
predictor variable) ¥{ {3435 (dependent or crite-
rion variable) FIRCEIER » T THRIE
SMEMZ R o BP0 BREGET
SEX » HEMI ~ AGE ~ EDUC * APH ~ BALAN
> MOTOR * PERCEPT * DAM ~ TEADL };
LGADL % 11 %, M{k$85H#24E T ADLDC J
ADLGZIH » #MERE T Bafscikeh » BRehs
11{EE BREH B H S EREDTRNGEE -

= phFE

1.%2:85% 73 7 (multiple regression analysis)

BT ARE1E B SR » R AL
YR ] FIAK FRIAISE A (B B IR A i 1 B 04 5
BB R LTSRS 97 o TR RRSH
ST 75 #1 = (step-wise multiple regreSisibn) W
BETTHEAKBAMEEE - Z=TVRT I
18 B SRR TR R © RINAZEmAS 12
EE 85 thptZ ADLIFSRER o HEKT
R L BEE %*ﬁ%%&?‘ﬁﬁ? VB RE
EEMRRRC? ©

eI FTER) B SR TR R A i
SR o thBER RIS H & (ERREEE 047 0
EARHBTIHERR » BRI LR EE

ation models without latent variables) :

SEHE R S SR R (
structural equation models with observed vari-
ables) * thEtRFT A HRAE Y R T E R
WEBRY WA EFTEEBEGIEE © &
BN E RN A BRI R
BT AR R SRR B R I AR 0 e e
P EREAREY (hypothetical model) * HEK
B RE— - FasER SRSy %R
FMAREEE » BEFREALEN  RE
YerbhF LISREL ZF95EE0) o S Emp
BRI 2 SRR TR A —
SIS R BRI LB G- o B ¢ 7EMRER
FaRIeh » SR E S TSI (B0 APH)
8 B HTS8E (B ADLG) + B EFEETT

HAPHIEIRADLG * JUEIF (RBTYR 7™ o

MR EFHR RER=MRETEES
BRSBTS A S AR (
structural model) F 13 2 BIATM AT I
B 157 (measurement model) ° .ffu':']%ﬁﬂﬁlﬁﬁ H
RO R TEER (FIInBMAFRERA
ADLH#3E) @ M& B EFIEERIEGFIE
R B A IE AR BRI BAE R ch Ay A 1
o FHENRMOBIREE - hit2RE
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BERTRE(7)SNY » MBEEAGE  SRABEENREHRER : Y, =B
H(E)ERX o BHASHMFRABRGE Y+ DX+ &0
R T - LTI T8 — 8

B
.
% mew -
; APH(%5)
o % b b
=
% PERCEPT [ADLG(y,) |=— ¢
=
L GADL(XH)
Bl ~ fREHRAY (hypothesis model) RISEI—+ YN A ADL BE/7858
FZ o~ X 1{E B ETHE ADL 82 /I ISR
SEX HEMI AGE EDUC APH BALAN
O R - 7+ ? ? +
MOTOR PERCEPT DAM TEADL LGADL
A xR + + + ? ?
— : RS
+ : TRAIBER®

? ¢ TRRIBRNEE
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K= - BEEEER S T — 118 B 8H AN ADLDC k. ADL Ky R

B ADLDC ADLG
R (FRERE) SEER R (FRHERR %)

SEX - -

HEMI - —

AGE : -0.020(0.005) —-

EDUC -— -

APH - —

BALAN 0.243(0.028)* -

MOTOR 0.060(0.021) -0.063(0.028)

PERCEPT 0.794(0.212) —

DAM 0.558(0.155) 0.665(0.180)+

TEADL —— -—-

LGADL -—- 0.009(0.003)

FERERE L

(%) 59.0% 10.2%

- FT E R TR R R

R~ BEBA A2 91— A ADLI B 88H » JRll ADLDC Jz ADLG K5 5%

28 15 ADLDC ADLG

BER RE (FRHERRE) BT B (FRERRE)
SEX - ==
HEMI -== —
AGE -0.016(0.005) —
EDUC i -
APH -== -
BALAN 0.184(0.033)~ -
MOTOR 0.037(0.022) 0.034(0.023)
PERCEPT 0.707(0.209) -—
DAM 0.553(0.152) 0.924(0.144)
TEADL - —
LGADL - -0.008(0.003)
ADLI 0.177(0.054) -0.646(0.053)*
RRRERES I
(R") 60.7% 44.3%

* F H #H P TERMK SRR SRRy B
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Structural Equation Models

m = the number of endogenous variables (7))
n = the number of exogenous variables (&)

p = the number of observed variables Y

q
(1) structural model

the number of observed variables X

77 mY1=Bmxm77 mxl+ mengnxl-*- C mxl

(2) measurement model
qu1= A qun &- nx1 + é\ gx!
prl=A prm 7’ mx1+ € pxt

Structural Equation Models Without Latent Variables
X=&7 > Y=7 »n=p’ n=g

Ax=1_ " Ay=1_6,=0"¢e_,=0
Cov(&)=2a ,=Cov(X)*» Cov(&)=19,,
Cov(d)=0=0 >Cov(e )=0@ &=0

====> Y,,=B Y.+ A X

pxp © pxt pxqtgst

RAME T U EREBEEREGEES
TRARE T HBA I JL8 B (covariance) © R
Bl F FA AR R B MBr e BB A H 4TS
B IZRE B REA | o PR & ARREAS
1 o fERAF A BARBAEE PRGSO &
SER CRBEE © Blgn © BREET B, > Vet Y
5 729"""¢ Y ¢z‘é;i; o

REHTBRRE 2 % o (REL AT RIRAHAE
FEE R AT IERER AR R AT SR 3R © 1
E IR AR ERRERENIERE © L AE
TSR o B hnSEHE S IE 2 B CR » =Y
T s TR BRI FIRO BRI 6 » IR B TRC
— B s IR T E B R3] — R B8 B VT A7

+ Cpxl

BRI R ATIREL » FB 5 fEIFOAEEY (par-
simonious model) © & 75 FRR AP BEM FTE:
(maximum likelihood estimation method) F7K
B RBAHEE o HAREIFTEZ 5T RE
RELRF/N o BATHHHMHEE LISERL 12
X o

- BT R %R NGRS T A A A
BT o BEKBE A HERER]
SR BRREANZ R o ABHFEFT AR ZLISREL ©
» 751 BRI COSAN, EQS® , RAM ”,
LISCOMP" o 3T H SAS A7 H A5 PROC
CALIS VARG THTREE: » WIEETRE
TEHETRRARTL o
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—— [SEX(x,)
HEMT(X;)
R —— Y5
—

L]
FIF 11 1@ variance & 20 {# covariance
(BEA
<
2
=

L o [TGADL(Xyy)

B— - FIRB AT T8 fE#15EY (parsimonious model)
— thEJE A ADL BETHIZE

Fb - REEERERFE T EBER— 5o o 58 IR T B 4R B0HR K 0T BE £ B E

(maximum likelihood estimators)

o] ADLDC . ADLG
ST CRBU(BRRERR ) R (R YR E)

EX -— -—

EMI o ‘ -—

GE -0.145(0.046) 0.153(0.057)
DUC — -—

PH -— -0.143(0.054)
ALAN 0.604(0.080) -0.842(0.215)
OTOR 0.067(0.052) ~0.147(0.071)
ERCEPT 0.154(0.053) -

AM -0.180(0.051) ' -—

EADL - —

GADL -— 0.074(0.100)
X'=42.16

df=46

R REE 5 1 =T9.4%
(&) -
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N\~ BEEBEE )Eﬁ%ﬁﬁﬁﬁ (covariance matrix, @ )

PH1

HEMI - -AGE EDUC APH BALAN MOTOR ~ PERCEPT  DAM
HEMI 1.000

AGE 0.000 1.000
EDUC 0.000 0.000  1.000
APH 0.507 0.000  0.000 1.001

BALAN 0.000 "-0.238 0.134 0.000 0.781

MOTOR 0.000 0.000  0.000 0.271 0.404  -0.977

PERCEPT 0.122  -0.274  0.000 0.322 0.338  -0.177 1.007

DAM 0.000 0.262  0.000 -0.225 -0.267 -0.199 -0.563  0.998
LGADL 0.000 0.167  0.000 0.000 -0.630 -0.318  -0.251  0.228

F/ - fEHEE LISREL 2 5

LGADL

0.998

TITLE REGRESSION OF STROKE PATIENT’S ADL OUTCOMES

DATA LIST/

ID 1-3 SEX 5 HEMI 7 AGE 9-10 EDUC 12-13 HAND 15 APH 17
BALAN 19-20 NOTOR 22-25 |

TEOT 27-29 TEADL 31-33 REF 35-36 LGOT 48-50 LGADL 52-54
PERCEPT 38-40 DAM 42 DANS 56

ADLI 44 ADLDC 46 ADLG 58

MISSING VALUES EDUC (99)

MISSING VALUES HAND (9)

USERPROC  NAME=LISREL

STROKE PATIENT’S ADL OUTCOMES

DA NI=13 NO=247 MA=CM

NA

ADLDC ADLG SEX HEM1 AGE EDUC APH BALAN MOTOR PERCEPT DAM TEADL LGADL

RA MI=PA, IN '

MO NY=2 N=11 NE=2 NK=11 LY=ID LX=ID TE=FI TD=FI BE=SD GA=FR PHI=FR C

PSI=DI
FI GA(1,1) GA(2,1) GA(1,2) GA(2,2) GA(1,4) GA(2,4) GA(2,8) GA(2,9) C
GA(2,10) GA(1,5) GA(1,10) GA(1,11)

FIX PHI(2,1) PHI(3,1) PHI(4,1) PHI(5,1) PHI(7,1) PHI(10,1) PHI(3,2) C
PHI(4,2) PHI(7,2) PHI(9,2) PHI(10,2) PHI(11,2) PHI(7,3) PHI(10,3) C
PHI(5,4) PHI(8,4) PHI(9,4) PHI(10,4) PHI(6,5) PHI(10,6) PHI(10,8) C
PHI(10,9) PHI(8,1) PHI(9,1) PHI(6,2) PHI(4,3) PHI(5,3) PHI(7,4) C
PHI(11,4) PHI(10,5) PHI(11,5) PHI(10,7) PHI(6,1) C
PHI(11,10) PHI(11,1) C

FR TD(6,6)

OU TV SE SS T0 RS EF VA MI ML

END USER -
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Ber R

3. G ETERTE > FE T B IE R (structural equ-
ation models with latent variables) :

L EHMRZ BT B BT gE
BBI0mY - BERMZEERBEE
RIS o IR RCERTR > T
BESHE, HR—ENTEEBRSS -/
AR HAEREE - CHEWAARRT
BT ARBTERIRE > MR — &R R
TR E HER G BS1R9 B8 (construct) @ »
LUFREEE AR AR R AP O9AR Y o ALLTEE
S GOE RN T AR BRRA B H AR
BEEEHHOTF L BT SEHEERARMN
WA REEERERRA M mMERS > B
FRE AN TIER 7R PERCEPT & DAMZKE
T BR &R AE I RITRER (indicator) ° FELLAD
BRe (fGfRFP) EME7ZERME > MPERC-
EPT . DAM ZFIBRZBEIERE o HIB7 R
i T PERCEPT § DAMAIREL ° LA

T (SEX(x)]

61——,1\11\
2~ [DAM() :

[TEADL (x40
b [CGADL (5]

BT EMBRR A B EEEHBENRTS
PR ERHA 0 R R — B T
FREMEE  EREEEEHEES (G5
fFADL) RIS » CHETHRIMHEE
$IHADLDC K ADLI ©

B=% 2B EER T BRI
MIRRIEE o SRR BRI EE A
TR RE R Rk - BIRBHAR
R BRI AR RS o 2R HE R
EARRBGERE » RITTERE LSS 4B
HASREH B - ERRBESEORE
DARFLEE AR - Gl A
BRABGIT » BRREBEED (P) BEER
THE 116 $2 FIPERCERT J: DAMZK {43 A B
BN ERBAENS 0 BARLER
MR HETBHN S OEBRHENMES
HRBHE -

ADLG(y,)| =—— 92

E= - SYEEEERERE R T RO EREA —— P ER A ADL BEJIH5E



M AR kR RS R LR A 75

BHME T &EEBREORREITE
FRERRTRRIEARINAG A 1 » SRR
BT AR SE A R EROAR R » T
FEBAERIOREHEFEREE -

MRS A LB TR ERIER » B
EHEESENRARRERXKEEH £
HE LB B BURIE R 8 AR o 2 B
REE - FEATTEAR L EBIEL AR
> TR LISREL ARG G HEE &
T CRENE ©

/R
PRI AT ERAORER o

— » FIBERS#735 ( multiple regression

analysis )

PR EES ST 0 H1ERSROE
8 B R RO (A T 9880+ LA R
RE= o M7 E BALAN & DAM % & TE
Il ADLDC } ADLG 169 H 8716 o AR R
BESHER)Y S HIRS59.0%F102% * B ET4n
FHRI ADLDC EH. T8I ADLG F8% o @i
ADLI WRER 7 —HTARIRER B IHA B 8#H
» FIUFIH 0 A HSIHRA TARIE R o B7T
ZETH BALAN {752 TR ADLDC iR fiFH9 |5 #3415
ADLI WAL E AL IS DIARS » KR
BMEEESHAEZE.7% o {(EADLIAIK &5
RETRBIADLG R B 847H » B BIH A KA1
TTERS - HAEEEEEINM43% ©

SRV EEBRZFERSEREL (
structural equation models without la-

tent variables)

AR E T ADLDC F ADLG 2 fSlt9RE
R FEEFERB (AN ,) B 1.003 0 EEEERES
0.101 o FR-LFIH T HIER S X B2 BIE Y [
FREUE (BN Y s) o FABIFIE THE#MEX >
MR CRBUE(B) @ 5) o LRI EL vl AFRE79.4 % 19
$3# BB o 77 (Chi-square) B E/542.16 * B
BERS46 » B ENHAR T RT{R RS AR R R Ik 20

I

HER_ESITEEER(RE=REL)
» TR AR ERE R A EE 0 ERESHA
e B R R R EA R E  (vari-
ance) * {HEEE 54Tk FUREERHER
Tk EREER S T —HEE HER B
FHREMZ G o R EHMLH ADLDC
ADLG PRI TE » RETBERIAREAE
HRERIFTB AR R R ERER o R A
LERFE o EBMWOIF » REBERES
BRI ESRENE I (194 %) B
HREEFE S HkE o EEWTAML » MERE
BB EMERREE A B EEEs
B AT R B ER LR RE
B S o Bt RRBM IR R E i

AR SETIEE T ARSI RO RS R R R BA LR

o

O

A BEE 2ATE T T A7 B SR TR 8
AT o RMERMFTKESREREER
HERGRRBALR » BRI T AHEERIBA SRAT T
TR o RISEH BRI OE T — (B IE M
MIRRIREFRIRRFE ST 45 © BEBCH T 7o ik
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HERAEEAEDRFRE (assumption) AR
il o Bt R AR A AR BN R IR 3 & 1
Z T o fER TR 7B RN 2 RERA R
BER T G ERLRE (R RO o SR R
3 K RS B2 B0 B (direct and indirect effect
) K R 2=[E 2 HERAHE (correlations between errors)
MR EF R ABRE £R (reciprocal or feedback rela-
tions) FIFFTE o ERREE TEBERH, H&
BRI EE R E AR - A RTE
RE T ATB R RIR BRI RN o M BIEE
LR R —E3EH B N R BRIk
& BT RGET R R B B AR 1R
B2 AN BRI o

BERRER T RRELE R R REHE
ARCERT BRI BEEF TR R E
80 > 36 B FRARRE Bk 1 SR R e 69 BR 6%
o B FHEABSRREEL » Wl ER
R — (F%@) B HE - LUTAFE
FIZBAGR » ERH AR ERHR T ASHRE o EEH
BhRE B Ao KRB T AR B AT (R
EENMBIE)  B2RABREABIN &
EREEARES T HERBCHWE+ - £
ESFEBFHOWRFTENE  EIHBIBEER
RIS 20 R AT » EERREIREER
REFFEE  FHhEEZEWHBREREER
o R EERSTER
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Bﬂ ﬁ initial

latent variables
ARz S LISCOMP
ANCOVA LISREL
ANOVA maximum likelihood estimation method
assumption measurement error
balance measurement model
bilateral hemiplegia motor ability
body scheme multiple regression analysis
canonical correlations parsimonious model
chi-square perceptual function
confirmatory factor analysis praxis
construct PROC CALIS
COSAN RAM
covariance reciprocal or feedback relations
dependent/criterion variable regression analysis
direct and indirect effect single cerebrovascular accident
discharge spatial relations ’
EQS ‘ step-wise multiple regression
gnosia structural equation models
hypothetical model structural model
independent/predictor variable transform

indicator variance
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An Application of Structural Equation
Models to Occupational Therapy

Kai-ping Grace Yao

English Abstract

This paper continues the discussion of structural equation models
and applies the models to the research of occupational therapy. In or-
der to understand the factors influencing the recovery of stroke pa-
tient’ activities of daily living (ADL) ability after occurrence, two
methods (multiple regression analysis and structural equation modles)
are used to analyze the data of 247 stroke patients, collected from the
National Taiwan University Hospital. Results show that under hypothet-
ical models with appropriate assumptions, structural equation models
may provide a more satisfactory interpretation on the observed data. (J

Occup Ther ROC 11:65-78, 1993)
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