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[ Abstract] Objective To explore the suitability of using Rasch analysis to transform scores on the Activi-
ties and Participation component of the ICF Rehabilitation Set. Methods Between January and May 2017, five
hundred and fifteen post-acute rehabilitation patients were recruited in 13 research centers through quota sampling.
Specially-trained health professionals used the Activities and Participation component of the ICF Rehabilitation Set
to collect data. Rasch analysis was performed using RUMM 2030 software to test for goodness of fit, threshold esti-
mates, and local dependency. Results Of the five hundred and fifteen participants, 279 (54.2%) had a neuro-
logical condition, 119 (23.1%) a cardiopulmonary condition, 49 (10.0% ) a musculoskeletal condition, and 68
(13.2%) some other condition. After Rasch analysis, the Activities and Participant component of the ICF Rehabili-
tation Set was divided into two domains: Activities, and Participation with 9 categories under activities and five un-
der participation. Conclusions After rescoring the response options, deleting four poorly-fitting categories and

generating one testlet, it was found that the activities and participation component the ICF Rehabilitation Set can be
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divided into two outcome measures to be applied in clinical practice.

[Key words] International Classification of Functioning Disability and Health;  Rehabilitation;  Score

transformation; Rasch analysis

Funding : Collaborative innovation of the Industry-university-research Foundation of Guangzhou Science & Tech-

nology Bureau (201704020140) ; China Medical Board (04-808)
DOI;10.3760/ cma.j.issn.0254-1424.2020.08.003

CEFRYIRE SR FME R 432%) (International Classi-
fication of Functioning, Disability and Health, ICF) &
WHO i Hh FH T4 A (g B S 55 4g AR AR DG 58— bt
TR BISHEA RS R G | AN LK C e B
SURAFEIZ AR BRI TR AR S B A 2
WE I, ICF HARRE XS 528 AR PP e, Jouk 4%
A B ARG B R BV e 8 5 D REARC , PRI
T BRI AR F R B, Rasch AT 300 H 520 2
12 (item response theory , IRT) , Hf i 2 — JE RE W51 B ik
A AT H X BE TROTE S8 — A R logit {EL (255 2% B Y
ISR L) it EA T | BIKE 3 S5 P A5 20 s 235 R ad i )
HOHAR AR BIBUEPEA3 545 1CF ARG & T H A%
TRPYE S5 R A o BAAREUEAS 73 N T RE

ICF HEE 4145 (ICF Rehabilitation Set) J&H WHO
HAW A, T AE [ B 22 vt I 58 B 8 Tl 58 0 A
fillz b R (NS B 10 ) SR T RE EA Tl
W N HEAN, BN IEFE& R EIT O hfE)
B ABF5Y B 7EE 3T Rasch BRI ICF BEE 44
M TR SIS S A HEAT 3BT BRI A Al R K
R, RIS ICF AHCI & T HaE e 45381
IHERAR IS

RMETE

— M5

F 2017 5 1 A% 2017 45 5 AWIRIZET 4 WAL
a3 444 13 BT Bs B AR B RHICEE 515 iR 2tk
WIRE ARG BT, BENASRERTE. OER2
WA, FE R I RG] =1 D H QR MR iE %
177 25 8% 713 5 2% ( abbreviated mental test scale , AMT)
=6 4, T4 H W F 150 QF R =18 ;@
SR A N 0E I 28 8 I [ 2 43, R BAS i o8 28
Wl K 2 B JE SR N B B fe Bk & B & W it
(2017ZSLYEC-050) , A5 2 HEBR b5 M AL 35 055 17 f& 5 Je
A A ARAE 1 AP AR AEAE I

SR BC A RS B 0 BT 58 06 5 %1 0 i 2 5 i L
P B B O B B AR AR 42010 5
PR S SCHR R R RIS IT P R E L R
R ANBE LRI 43N 50% 25% 10%F1 15% , R4S
AR 515 B8 E G 55 301 141 (58.4%) , &
214 1] (41.6%) ; 4E# 18 ~93 % V-4 (53.29+16.42)

&g /279 B (54.2%) , LA 5 AR 119 4]
(23.1%) , L il 95 26 49 1] (10.0%) , FoE 92 58 68 1]
(13.2%) . R BEWRELT 6 A~ H (277 #,
53.8%) , B WIT AAESE LA 2245 (243 1],47.2% ) Fl
KATAEGE (108 $1],21.0%) .

MR TH

o AR S B3 T & 52 Y 1CF BB LA
EAARES SIS 5 a2 5 X R AR
P, P 7 A TE S R A G R A, A6
HIFE R 0~4 3t 5 455 P REME 0 Roan sy
[, 1 RonARERE,2 KA PR, 3 RRA
RN, 4 FRoREeA R, G0« REHE” (bR
A5 BN AR 8 - AR ) s AE T (R H
AN TR 42 ) T 0L 4 i R e (i< 8™ . «9”
Fon, FEPSER R, 2808 F UR < d450 2477 Al
“d465 FIH 2R3 iR g —Fh s =X, IR ax
NEHEGIE WP IHE R X, Aot
T VY 8] —BUEH 69.2% , AL kappa %X
JZ0.75, R BAF T E HEE

= ORI

WERXBF R LG ET, X 13 MR PO ES AR
(FBAPOELE P41 42) T E PRI, 2507
EHETWE: ONEMRELA/P ;@ 5 L LIEKR
TAEZSG s KUl N2 B 48 S8R ICSE AR E TR R AT ICF
BHA W mARER N

WA OB R 1T i BN HEBRBR HE TR e i 52
XJG ) AR REIT ST B AR S, 7R A TR) 215 (
BEARNA WHERT R TE R @) S5 ICF FRE A
BV mAbrE T W S5 B T

M Gt

Sk RUMM2030 St i 44 x5 T Wi 46 80408 it 47
RaschB BB R G B R 560 5 foff FH 2 07 1193 M B A 41
HFXH FERMALA A Bt ICF lERE A AT
“EMMZS " W E TR, DA R RA S
Rasch B AL A 1 B 19, BARSHrHabr 45 . Q& 1k
UG (goodness of fit) ; @ B4k T1{H ( threshold esti-
mates ) ; @JFHRIMAL P (local independency) . Rasch £&
IR R

b .
exp(ﬁ b))
(9*/),-)

PVll =
1+exp



A PR sA 5 R K

7 2020 4F 8 A5 42 555 8 Wl Chin J Phys Med Rehabil, August 2020, Vol. 42, No.8

- 687 -

Hr p FRon3Zi0E n FEWH @ @SR, 6
FIRZIRHFWRE ST, b FoRTE— A FgmE I
MERE

KM Excel 2013 B 54 5 Rasch AR5 Y
KB EEA, AL Y =m+ (sXlocation) ,
Hr Y =5 A5 BUETS 51, s = He AL BB A5 70
Bl R AR S AT M L, m = 6400 I 1R B AR A3 18 — S i A
AR orxst " o FEARBESE T, S A0 A AR (B A 2 By
0~ 100 43, 1550 E R B “ TG s S 57 Be 1B

B ARIA BE ST HR b L4 2% B -4 B BLAE
(item-trait interaction) | 2% H 15 4% 2% (item fit residu-
al) FI~ AFUA 5% 22 (persons fit residual ) 3 3 T, Hir
T 5 TR ELAE A R A A58, 4% H UG 3% 25 A~
NG IRZEME Z 53 A TR . 5 Rasch BRSNS
SR X (2 IR B KO 4% B BLG 5k 22 Fn
ANPIAFRZEIEIE R 2.5 Z N ArifiZ<1.5" ) T
ARIUA LR S0 Ry 22 F I, PRt 3 PR KO 7 R
H Bonferroni 353 AR IE , B P=0.05/k , k M [RIE 47
M) 4% H 8

1 (L Ak (B AT R 23 M S5 G0 PF o 1 3R 1 S5 4K W
JET7 5 Rasch B PR — 2, B2 90 10 (007 19
A AR B e (R T A 2 R AR 48 A K ST 1
FHE, BIVEE A B b A AT PR A 45 2 1 5 BRAE 2 AR
[, WRAE Rasch 43 H v i B0 1 /396 e B s (LA 11
(B BifS] W] st g it o Oy AT R R 2 R
AP,

JeFR A ST P S FE 24 Rasch K2 (101 H MEEE F14S A
REJ) B LBRSE , R BB E A NAFTEH B A EE R,
LA KL B3 H Z 8] SR s > 3 i ] i e
BCNIRZH A #5417 e i, TTEE N5 Rasch A8 40L&
FRREN) B A A B B (< 87 F 9 fE R Bk
{8, NHZE H BB > 15%, W35 B R A A
Rasch 734,

R

&

— Rasch 455801

AT AL 15% 1 83 A R < d240 26 W A
HAh OB R AEAEBEFREE T« ANTE " Wik Bt 7 B
9", R iZ2E H AR BN A Rasch 2387, % ICF FRE
HAET IS5 MY 19 ANJEH (“d450 2477
“dd65 FIHR &R S &3 h— 12 H) B 8T,
S50 R BE 1) 2% B - TR B S e
TP (X =1235.96, P =0.0000) , 2 2 55 5 17
T 5 Rasch B A  $27R ICF BEE A& B9 “ 3 o)
MZ 5" M ASBER I Rasch A5 5 BAAEPE R

HRAE ICF AHSCHRUE, WG s S5 BEal /5 —4>
BT W TR TR Ay TS S 5T WA
A3 IR SRS AR AT —TT S el AT B, < S
55w g R A — M A, IR EH A
SCCARWESENE “ d410 s SRR S 12 MR EE R
“IEBhT K d470 FIFACE TR % 7 AR EE S
57 FHIKIHEAT Rasch 43H7

XPICK FEE A G330 s 12 A~ Hitfr
Rasch 7087 & 8L, 364 6 A~25 H 09 BIE A 718 ) B3
5,5 ©0.1.2.3 47 % 0.1.2.2.37, b
Je 8 3t 2 A R IR T d455 B3 < d530
A “d570 BRIBAS A fg e "3 A~ SRR LG 12
H. HEHZ 5% H -4 O BAE H 2 e 2
K- (X*=18.74, P =0.0274 >Bonferroni 1% 1F )5 . &
7K 0.0056) , 55 H 5 ABEFRZEIME (a2 ) [ 43
WS-0.34(1.24) F1-0.32(0.98) JZERIATEFE N, HER
T4 9 NS HWE LS Rasch BRS04 (K H
PIEH IR 1), KA H R e &2,
“d410 AR B PR IEA LI R dd15 PREF—Fh B ik %
PR R BN 0326, KT 0.3, 455 F M2
H B I PR B S e i T LR RE

R 1SR BUGIERR

ICF 2H (A FrifEiR A5k X2 P
d640 MK % -1.696 0.080 1.847 4.366 0.037
d520 7R B AR AR -1.257 0.093 -1.689 4.423 0.035
d540 & -0.419 0.088 -1.389 2.006 0.157
4420 B3 A & -0.127 0.074 -1.398 1.180 0.277
d450 247/d465 FIH A& 2 F 3h 0.006 0.074 -0.808 0.517 0.472
d410 S B R A S 0.141 0.093 1.371 0.019 0.891
d510 HuEH & 0.242 0.086 -0.199 0.040 0.841
d415 PRgsF— Tl B fA 45 34 1.080 0.075 0.034 0.806 0.369
d550 iz 2.031 0.085 -0.834 5.383 0.020

e HA BE R AT FE X2 K56, SR A Bonferroni J5 A% IE 5 B4 i MK -, P<0.0056



- 688 -

P AR P A4 5 AT 4 2020 4F 8 5 42 555 8 ] Chin J Phys Med Rehabil, August 2020, Vol. 42, No.8

R2 ZHMKBUGIER

ICF 24H LA bRz AR X? p*
d470 FIFHzEHE TR -0.850 0.058 -0.134 0.473 0.789
MRZA G+ d230 FEAT H W FH 55 _
4850 R EEL 0.386 0.057 1.078 0.494 0.781
d660 T B 0.040 0.057 -0.483 7.329 0.026
d920 SR FKIN 0.256 0.081 1.090 4.305 0.116
d770 FER K FR 0.940 0.061 -0.373 3.650 0.161

LA A9 X2 K56, SR FH Bonferroni J7 31 1E 5 1Y 8. 35 P /KSF |, P<0.01

XS5 liar 7 028 H REFF Rasch 4087, iR IE 1
25 H B BEAS T HENG = A3 2 1) 6 A2 H it 7 X
“0.1.23 478 H“0.1.2.2.378“0,1.,1,1.2" 5, FF
2 H BEF LI g AR ) FriRR
PAFTE R AR A2 H “ d230 #E17 H % =55 55 7 Fl
“d850 A B ALl " T B4 A, I B AN LA 1 2
H“d710 FEANBRAZIE” A2 57 Mo m 4 B - i
FHEAE 23R B MK (X =16.25,P=0.0927>Bon-
ferroni F¢1FJ5 . MEKSE 0.01) |, 45 H AN A& 5% 2%
Y (FrifE22) [ 209190.24(0.78) F11-0.31(1.06) ] £
BEEN  FERIZ T NI AR ZE H G R 5 Rasch A4
BRI (UGTER I 2) . Kt S H R vk, ok
RIA R BHEEREKT 0.3 IENL,

T EAR AR

2% Rasch 70T & B ICF FREE A A “T6ah” fi« =
5 ooy il o A~ GiEsh) f15 (3 5) KBS
Rasch AR TR | 96 J B 55 90 020 56 A6 o BUE A5 2 1Y
Mk, WS EEAA, IEEh” S 57 o iT
AR EE R I LR 3 K 4,

i IS PEE & 7] SR s Rasch 20815 8910 =8,
THEAZ ST NS H W R IR S A5 51, 6 B E R AL 3R
FRED R I EAERT 53, 1Nt 25 6 3 o I SR 4%
PR3 R JE 10 43, AR I A EEAS 202 36 47,

&3 ICF il S oM E A3 (0~ 100 51)

EGARIY  logit scale  FUAM T FHAFS  logit scale  FH />
0 -4.80 0 16 -0.01 49
1 -3.96 9 17 0.20 52
2 -3.38 15 18 0.41 54
3 -2.98 19 19 0.63 56
4 -2.66 22 20 0.86 58
5 -2.39 25 21 1.10 61
6 -2.15 27 22 1.35 63
7 -1.92 30 23 1.62 66
8 -1.70 32 24 1.90 69
9 -1.49 34 25 2.18 72
10 -1.27 36 26 2.47 75
11 -1.05 39 27 2.78 78
12 -0.84 41 28 3.13 82
13 -0.63 43 29 3.54 86
14 -0.42 45 30 4.11 92
15 -0.21 47 31 4.90 100

R4 ICF B35 M0 HF%LFR(0~100 43)

ERAFSr  logit scale  BUHARSr FHIRIT  logit scale  FU{HAFS>
0 3.6 0 9 0.21 53
1 -2.90 1 10 0.50 57
2 -2.29 19 1 0.82 61
3 -1.80 26 12 1.16 66
4 -1.39 31 13 1.56 72
5 -1.01 37 14 2.06 78
6 -0.68 41 15 2.73 88
7 -0.37 45 16 3.65 100
8 -0.08 49

SRS

AHFFEAH ] Rasch A8 X ICF R 4G 09 16 3)
MBS 5" Moy 3- A7 20 B, 36 3E AR 0 BUE I 2 = R AE
IR AT ATPE 25 5 s iZ B o nr &l 4k« 3G ol
S 57 HAYEREE | 5 Roe £ X2 S T 1598 ICF
W43 24 A F1 Kurtais 2507 %b 28 & BB 6735 &
ICF Bl 73 25 A W58 25 A T6) . NS )2 1 4
BT, BRTE ICF S5 &5 h WG s & 57 2 E N —14
BB (B A AE DU R (B X e A
WAL R N) R HILE ICF
A S 2 T ELAE R B P 1 32 0 TG IR, X%k
BaN O 335 TV N A

S TS  ICF FEE AL G168l f“ &5 4 i
S 9 N “ZEE” (“d450 AT A dd65 FI IR A F
Wl PP H—) 5 A~“JEH” (“d230 17 H W H
257 F0 d850 A I i oIk T B R 2 ) e AP
Rasch #5580 [RI ADBE o142 H B SE R A5 054k
PEAEAT o X BB B NG B A S 5 R GUE B
TEMY, o T LA ICF AHSGTTEE T B HEEE X a2k H
P ICHA T ERA IARE . IWARZE o Hr e fb )5
B R B A TR 2 A i, H A e RS
(BP“3& o™ 0 2 57 58 I W AT o 25 ) 43 (B[] 25 (B R
K, 5 EAMRAE S5 R AR 550 R i A b e
B E A A AT o B A (R s

T 1 Rasch AU, A58 FMBR T 4 4
AAEZE , Hh A 3s « 16 o 48 5 1« d455 IR
Bl “ds30 AW “d570 FREAS A MR DL LS5



P AR P A4 5 A 4 2020 4F 8 A5 42 555 8 ] Chin J Phys Med Rehabil, August 2020, Vol. 42, No.8

- 689 -

HERE R« d710 FEA NBRASAE” . P27 4 BE 4307, 7T
REJEH T LRZE HAF7EW H DI RE 22 5 (differential item
functioning ) , RUAS R P T A R AR 72 1% 300 H I 19 58 1
DAFE R G250 RN 5 Rasch BLEIHLA 26
H 54 NRE ) K30 B MERE A G, A Z B N R
(TS AR IS SCHRR BESE) BT 2k H < d530
A B AR LA A oy B I PR A S, (B R T AR A
S NI H YIRE2E S M JCiE 5 Rasch A4
T3 AR I PR 2256 F W, 3 R 4328 B N80 1 D PR
WA BE S AW I T O A G, BilanZE H “ d455 F|
AR B VPAE 1 SR AT BRI 18 M Bk ER M
WUk T H TG ShRE ST , TS 5AR S R B 3,
K H RS AT SR RIRAE R - R e B X e LAl 1 5
HEJT, I d455 BIAb R 3l T 0F 15 2l HE 1 B )
NBEHRE A (B 245 A 48 LR H ok
UG Rasch B H G RS A2, BE 55 N GiAT
X LTI, DA 20 T A ER A DI REIR AL

H Al Rasch #7878 i PR = 2~ TR A R FH H )iz,
WARBNBETT AT 2T 5 ST 7 B o B
fith 2 I %) 22 B 3 B 92 ( classical test theory ) FE#2,
Rasch5 A1 52 fE B | & 2 S e i 45 90 %68 T (0 & 157
B R HF ICF R A G IEshMS 5" o i/
Lo HFEACARH I A . BRIZ AL, Rasch A H Y {34
I FESHCA M (RIPYE R 45 R AEAS R R o2 e
) EEXT RS SR H AT M RE Sy A5 0 I, DRI ULAE ICF
FHOCI & T 2R FF & A3 Ar BPp Sl , Jony A (B
1t — D424 (B0 S F 2, Rasch AR 1) fifi A7
TR BE S AT i BEAR XS S %, T e AR B R, 25 R AN )
PRARSEA L X WAE—E R Bz 1,

25 LR AR SR 45 R Wk ICF R A5 1 5h
MS5" o005 R W8 M 257 A4k B Re 6% 1
& Rasch B8 5 dF 170 MMBRAUE 28 H 2B
DR & S AT M BB R AR IR R P

2 % x #t

[1] World Health Organization.International Classification of Functioning,
Disability and Health: ICF[ R ].Geneva: World Health Organization,
2001.

[2] Stucki G,Prodinger B, Bickenbach J.Four steps to follow when docu-
menting functioning with the International Classification of Functio-
ning, Disabiliy and Health [ J].Eur J Phys Rehabil Med, 2017, 53
(1) :144-149.DO0I;10.23736/51973-9087.17.04569-5.

[3] Cieza A, Hilfiker R,Boonen A et al.ltems from patient-oriented instru-
ments can be integrated into interval scales to operationalize categories
of the International Classification of Functioning, Disability and Health
[J].J Clin Epidemiol,2009,62(9) :912-921.DOI 10.1016/j.jcline-
pi.2008.04.011.

[4] Prodinger B, Cieza A, Oberhauser C, et al. Toward the International

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Classification of Functioning, Disability and Health (ICF) Rehabilita-
tion Set:a minimal generic set of domains for rehabilitation as a health
strategy[ J ].Arch Phys Med Rehabil ,2016,97(6) :875-884.DOI; 10.
1016/j.apmr.2015.12.030.
PR ICF HEZ A5 b [ R B ARV [ ] HER 24412, 2018, 28
(6) :1-6.DOI;10.3724/SP.J.1329.2018.06001.
Hegort, LA, B R B [ M)A AR TR R,
2017: 1.
AL IR A BE B B BB B AT ()] P AR R
2GRS ik, 2006,28( 10) :681-685.DOI:10.3760/j; issn;0254-
1424.2006.10.009.
e, Ak, 22 A (IR PRIIRE BRR AN RE 222 - AL
GYVEE AR UEL T ] A 2%, 2018, 28 (4) : 1-7.DOIL;: 10.3724/
SP.J.1329.2018.04001.
Gao Y,Yan T, You L,et al.Developing operational items for the Inter-
national Classification of Functioning, Disability and Health Rehabili-
tation Set: the experience from China[ J].Int J Rehabil Res,2018,41
(1) :20-27.DOI;10.1097/MRR.0000000000000254.
Tennant A, Conaghan PG.The Rasch measurement model in rheuma-
tology : what is it and why use it? When should it be applied, and what
should one look for in a Rasch paper? [ J].Arthritis Rheum,2007,57
(8) :1358-1362.DOI;:10.1002/art.23108.
Andrich D, Sheridan B, Luo G. RUMM2020: Rasch unidimensional
models for measurement [ M ].Perth, Western Australia; RUMM labo-
ratory 2004 ;1.
Alviar MJ, Olver J,Pallant JF, et al.Can the ICF osteoarthritis core set
represent a future clinical tool in measuring functioning in persons with
osteoarthritis undergoing hip and knee joint replacement? [J].] Re-
habil Med,2012,44(11) :955-961.DOI;10.2340/16501977-1041.
ER i35 [ PRIIRE SRR RE 43 38) I 4R S (=) [J]. e R
EHIE 5 SR, 2003,9 (2) ; 107-114. DOI; 10. 3969/j. issn. 1006-
9771.2003.02.020.
Roe C,Sveen U,Geyh S, et al.Construct dimensionality and properties
of the categories in the ICF Core Set for low back pain[ J].J Rehabil
Med,2009,41(6) :429-437.DOI:10.2340/16501977-0368.
Kurtais Y, Oztuna D, Kucukdeveci AA et al.Reliability, construct va-
lidity and measurement potential of the ICF comprehensive core set for
osteoarthritis[ J ] .BMC Musculoskelet Disord,2011,12(3) :255-269.
DOI:10.1186/1471-2474-12-255.
Alguren B, Bostan C, Christensson L, et al. A multidisciplinary cross-
cultural measurement of functioning after stroke ; Rasch analysis of the
brief ICF Core Set for stroke[ J].Top Stroke Rehabil,2011,18 (1) :
573-586.D0I:10.1310/tsr18s01-573.
Teresi JA, Kleinman M, Ocepek-Welikson K. Modern psychometric
methods for detection of differential item functioning: application to
cognitive assessment measures| J ].Stat Med,2000,19(11-12) :1651-
1683.DOI; 10. 1002/ ( sici ) 1097-0258 ( 20000615/30) 19: 11/12 <
1651 : aid-sim453>3.
Bond T, Fox C.Applying the Rasch model; fundamental measurement
in the human science (3rd) [ M].New Jersey: Lawrence Erlbaum As-
sociates, 2015 1.
& MR 3 B B AR [ ML bt B RO R 22 i R
2012.104.

(&1 H 17.:2020-03-26)

(AR5 )



