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Abstract

Objective: To detect the change of functioning level in activities and pariticipation for aged persons with end-
stage renal disease (ESRD) and maintenance hemodialysis (MHD).

Method: Forty-eight ESRD-MHD patients (n=32 in older group, and 16 in younger group) completed ICF
evaluations for the first time and 6-month follow-up. Twenty categories in activities and participation compo-
nent of ICF were selected for generating 4 candidate IRT models. We calculated the person abilities (0), item
difficulty and discrimination for the model with best goodness-of-fit. The 6 was compared via mixed analysis
of variance (mixed-ANOVA) with age as between-subject factor and time as within-subject factor. The item dif-
ficulty and discrimination were interpreted for their relationships with 0.

Result: Four- parametric logistic model (4PLM) with 12 ICF categories was selected. The 4PLM had best
goodness-of-fit (P=0.0657, M, statistic=42.4282) and high internal consistency (latent category reliability coeffi-
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cient=0.9043). All categories were tested with signed chi-square (S-X?) method and were proved to be with
good fitness, i.e., the adjusted P values were all >0.05. The mixed-ANOVA showed that both age(P=0.020)
and time(P=0.002) had significant effects on 0. The older group had significantly (P=0.0106) decreased 0 val-
ues at the follow-up timepoint in comparison with the initial test. They also had significantly (P=0.0002) small
0 values in comparison with the values of younger group at the follow-up timepoint. The d9205 (socializing,
- 0.1708 Logit) and d450 (walking,

abilities in older group.

- 0.4222 Logit) are more difficult than the average level of the person

Conclusion: The Item response theory model based on ICF provides a new possibility for evaluating the indi-

vidual ability level of hemodialysis patients with end-stage renal disease.
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MHD) j2& f5c 8 i AU7 . SR MHD W] g 25 [
RPET- 3 B REE VS IR BE , B E W TE TE—
ERRE SRR e . Bl SRR DI RE Y A2 40, R
H RGNS S WAz B, AR T R
PRI RE | 5% < Al B 4325 ) (international classifica-
tion of functioning, disability and health, ICF )5 ]
AIIIRE FA B2 VAT B REAR L , M ER G A B 1Y
DIREAR AT AL T RLYE 1 AR IEAR R A5 — 1 B AE
AP ICF R EAUHE SR M) (s) BRI RE (b) I
Iz ) HFEHE ()4 M. B X
Y153 A AN RN RESE H (categories) o 41140, d4
JE—ZJEH “76 3 (mobility) ", d450 &~/ H 4
7 (walking)” . ICF Zid Z4 & Ji€ , © 247 14954
FHEY, Br g A0 O A BANE
AT B LIS, A AHR S B A X 22 H 8 PRI
FIr A DiRg , (EUI R 32 8 Hp Xt Bir A 28 H E 1 T1RAs AN
BSL, HETE 2 b 3 a0 4K
25 H A BT SRR I DL A% A (core set)™
XIMREE I8 £ SCHR 0BT, 17 542 0 ESRD-MHD (8%
A7 ) ICF 25 H AL 92 2%, i o0 8 5 R Bs 45 A Bt ik
TR W ER 5 5242 H Y ICF 0415

ICF I 0—4 % F[ 5 {8 (qualifier) R iR 25 H 1)
PG FE T . 0 RN LIS (<4%) 1 IR (5% —
24%) .2 N B (25%—49% ) .3k HH JE (50% —
95%) 4 554 (96%—100%) o Hh T HORSERE,
ANRE BHATNIARTS B R R BB . b T

1386  www.rehabi.com.cn

B8 N ICF PPl 45 3 th i+ — - Bl A B R R
BE W BRI RERA AT R T 0 E SO
FIiE (item response theory, IRT )™, 44 411 fig 25 w171
BREI N JLIRRES | A" ICF 3 HALE"
A A, —Jr i, IRT 0] DU 3 00 5 fp 4
fiE (451 4 3% 2 2 5 g 1) 418 W 7 5 T (latent
trait, H 0 7R ) o XFIRHIEANBE B0 &, 1 75 2438
1 [l 5 H (SRR 5 H ™, 7€ ICF AL W FR A 28
B A5 kA5 . 55— )71, IRT ffi 48— 9 1R
i (Logit) i 5t~ N BE J1 F1 2% HMERE , T 72T &
ICF PFAh T2y it 7 3 Fg e g . O A
(I RE I AKCE B, G A A A B 8 T e AR sk [A]—
ARBIRE T TR s @45 B IMERE /N LA, AT 24T
ZEPTE ;@A RIBE S5 5% H e HLEL, rT A
T % AR AN R T AOXERE =G, AT 45
PRI H T WA DI RERE A5

AHH5% - ESRD-MHD 45 #4236 F ICF 1Y IRT
BRY, W20 A e R S i R A KIEN G
G s A2 5o Re A8 4k, 7 5T ICF (1 K %
Mroihess Jais B B TS

1 #RETE
L1 B4

A B 5E 3k BUAE I 3% e 112 LA A2 1
ESRD-MHD f 5 SR S A W 11 25008 A 1) 25 o 1
W AT 5 o R R R 5 — N R R B, SR AR A
B A 2019 4F 12 H —2021 4E 11 H {CRE 1R 9)
] B R 1 R e R 2 515 DU B i B e, R A B[]
20214 11 H—20224E7 7, 53 AL FIPAE S



PHALE 4L 20234F 5385 4101

BETAE2 UK

AT UE : DER=18 % Q12 MK H
95 , B/ NERVE ST 3 < 15ml/min/1.73m?, & B T4E4:
PRI 3B BT (3 WK/, 4—4.50/1% ) =1 4E ; @i I Fa
SE BRI, BRI A RARE E . HEBRARME : O3
FARM A EH ; O 58 g8 A AR T g
(AP 28 RGP (AN A BT R P v BRAE 55 ) s BfE
A P U N s P Y S0 R B R AN
RE LA 50 BRI 118 D0 s @At i BF 98 5 HI M A i
TAHE . A5 BRI 726 — s B b
HIZE B 2s b (H1E 5. 2018-SR-017) , T 2 ik B
BB EBMERE .
1.2 W5k
120 B RAE R ASEA AIA C hl £5 I 2R 1
9 IR BT T PR 9 4 15 3R L A4 92 T 5 2L R M
W ML RGBE M A S B ICF 28 H , & b2 H 39301, s 28
H 1351, d2EH 2051, e 2 H 20 1%, Gh 1 $icdhs £ 5%
N 25500 T B A TR A , A6 LI L i 21 85 17
PRETREAR5 BT EE  & E e A= T it it
(KDQOL™-36) ., KDQOL™-36 [ 12 453K [ 12 37
7 A f HEAR V0 I 5 25 (SF-12) , ] DA S SR A e
1541 (PCS) FlLL FR{E 1S 73 (MCS) . KDQOL™-36
)5 24 25 B T A H AT DLk 5 B % B 5
(KSS), Hiti 75 31~ J5 I - B9 77 40 (burdens of kid-
ney disease, 55 13 |5 16 5%, B MEw s X £ & A B
Oy R 255 S B K 1) B R £ B (symptoms and
problems of kidney disease, %5 17 253155 28 4%, 5 Ik
PIpg 5 R PR AANIE ) B 52 (effects of kid-
ney disease, 5529 55 36 4%, B HEBSHXT H #4061
SO, HY 1 44 2RI ICE PEE %l A 56 A4
HIATUIR. b d M sH IR AT REBICIRE
{8, 8 CRAFFR ) F 9 OIS FD WISt Ay kR AE . AH
TR d s 2028 H R F s
1.2.2  TRT AR AR R PR E 28408 19 IRT 2
By 07100 AR A B 5% ) H A I X
BB AT R R4 TR % - OB TRUAL 34 - 5B ke

RAEH L 5% M4 H o BRE(E0.1.2.3.4 [k
4 1.0.0.0.0, BN JCEERGREAE A 1, 4 FERFIRAE K

0o ZRIHAR 4G 0B F/s A RIS SN2 575 1
fi g v e B2 A R K g o Ak TS B —{ELAR S 1

500 & Hh Rt 95% 9 2% B, DT 4 il R AE AR50
HOAR AL o R AIAL 5 45« Xof T o A e e
AT R FHEAR T (stack design) #EF AR, X
T BB m AR, AT nxm=N ZS 0 . HEAR
BCHHE N Z W0 Al b2y IRTREAY Mg 442
BTSRRI, 23 e | ZHUE R IAE R (1-pa-
rameter logistic model, IPLM) , 2 Z: §{ 1% 45 1 35 4
#(2PLM) .3PLM F4PLM . X MR 1 7 3+
M, e T O HULE D0 BEAS 30, IF XPLG 10 B A S Y
(P>0.05) AT B TBIAR Lo r AR Y A] L 5, 3k JBC DL i
715 EMEN] (Bayesian information criterion, BIC)
(B /N R R e X IRT R . B2 H B804
IR B0 « Shy T e B R T B6F N ) S8 kR
APLM, M BAN S IR 4S80 A X 4y
FEGRHBREZ KRB EIX A AR 1 %) (1
MEJE (BT 2% HAS O 208, TEASIE T h R 24 4%
H JCRERTA 2208 ) i 0 B2 ([ 55 A v DR i 45
SR REVEA 20K I RE (5% H BUNETT AT 43
MRl RetEA ZK) . @FIHIFRIC R R (S-X2) 2k
Kt 45 2% B LA R, P>0.05 MBI TE R . 115
BHE BTG SIS 57K (0 (%R, 507 Logit)
B IR A 500 AN AR 4 (measurement  invariance )
RRr 6, HIF B3 Fir 126 455 Y PRI 017 32 3% 0 1At 53 i
OB RUFRE A7 BE BT T SO R b o R 2
A’ Molenaar-Sijtsma 4t 71 & . 78 £ 28 M5 JE R 4L
Xof IRT REALTT 75, WETEZE 5 B2 R B B0 T oA 3
AMFEEFRBRT . U S Ar AT A B A T B R
535 O ME A RANERLG, LA B T30 R DT 1 s
B A5 50 0 {8, L) 0 {5 5 MCS .. PCS F1 KSS #17
Pearson FHOC/MT . QBRLN 07 - LA AF4L S
Tl AL 1K, LR AN I 5 2 AR S Bl 5
I IREAK-
1.3 Gil#ahr

K IR EAF (4.2.2 O #E AT B db A GE o3
B9, et M4 L a=0.05 M AG B K 1 . IRT s
M mirt T HAL(1.37.1 O, AN H#8dlsge itk
JH compare Groups - H-£1 (4.0 i) , 73 2K ¥ B 7m
Jr = B (G H) 7, a3 A FEBCR o K s AR IE A
3 A1 8 R i R R s O R 2 5 [95% AR X
[G1]7, 734H Fo R ] Kuskal-Wallis B FIAG 56 5 1F 24540

www.rehabi.com.cn 1387



Chinese Journal of Rehabilitation Medicine, Oct. 2023, Vol. 38, No.10

A 1 s o O BB bR v 2, A b A
K FH Welch SUREAS ¢ 67 56 . A ARUAT 5501 © (B 14 70
K (NI FIEAE 5 BT, e R ) AR 4
(HEFAEA B, Aol RN =) IR G131t
2404, T T 2410 Bruce R(0.8.9h) .

2 HFR
2.1 AFERE

AWFFEILAL 54 ) AR S HE TRl VT . Bl
VAR, LA T 6 B IS SET 2 4], BT 3
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T A 20 D Ik (P=0.042<0.05 , 2% 1 & ik 3] KA -
Cramer’s V=0.66>0.6) , H.Ax 8 b JoHH g 4 0] 22
o PARJE R I (2 2) , AR il BT 1% (P<
0.05) , {HAL N 5 7] Z0 (°=1.66x107<0.01) ., IfiL i
T OLHR R A B ] R A", LB MRt L
T 441 (P<0.05) , R 3 35 5] 7H 4 (Cohen s
d=0.6700<0.5) . X ] G55 & 4 A A B 4 WL 2 9
AR, BAEAIRE TR B E IR T 4R
20 (P<0.05) , B0 12 7 R/ INR (77=0.2920, 41 F
0.01—0.05) , #&/R 7P AF Bl 1 B 22 47 41 0% 0L 325 By
AT T E AN,
2.2 IRT 4

AR T P A2 0 500 AT 96 2% (48 4] £

R1 NARERFMRIER

A B4R (n=32) P EA (n=16) Stk PH df Giitar A

PE5 Y 0.183 1 ¥=1.7727  Cv=0.1921

g 12(37.50%) 10(62.50%)

Bk 20(62.50%) 6(37.50%)
IEE 3.00[1.00, 16.00] 2.50[1.00, 9.88] K-W 0.1411 1 H=2.1654 5=1.03x10°
BMI 23.97[18.11, 29.57] 21.43[19.70, 30.37] K-W 0.1458 1 H=2.1155 #’=5.69x10"
T (kg) 63.5249.35 59.17+11.72 T 0.2083 2485  =1.2919  ds=0.4100
i (kg) 3.17[ - 3.13, 7.65] 3.50[ - 2.57, 5.52] K-W 0.2838 1 H=1.1486  5*=4.21x10*
WaH/ T 0.05[ - 0.06, 0.16] 0.06[ - 0.04, 0.10] K-W 0.092 1 H=2.8384  #’=0.0499
FEHTHT Cr(umol/L) 892.75[566.96, 1171.81]  976.60[618.64, 1492.14] K-W 0.1009 1 H=2.6905  #=0.0256
MG Cr(pumol/L) 288.25[156.57, 504.94] 318.90[206.43, 703.55] K-W 0.2046 1 H=1.6091  #=0.0893
Hb(g/L) 105.00[68.95, 130.45] 106.50[76.62, 121.38] K-W 0.7427 1 H=0.1078  #=0.2380
PTH(ng/L) 344.30[44.80, 1036.62] 388.45[40.22, 1019.01] K-W 0.7363 1 H=0.1134 5=4.26x10°
K (mmol/L) 5.06+0.86 4.98+0.81 T 0.7546 3178  1=0.3153  ds=0.0956
Na(mmol/L) 138.10[132.08, 142.97] 138.20[129.09, 144.19] K-W 0.6695 1 H=0.1822 5=1.43x10°
Ca(mmol/L) 2.09[1.81, 2.58] 2.14[1.95, 2.69] K-W 0.3412 1 H=0.9060  #’=0.0112
P(mmol/L) 1.70+0.48 2.02+0.51 T 0.0420" 2825 =-2.1303 ds=0.6600
URR(%) 0.69+0.07 0.69+0.07 T 0.7281  28.03 r=-0.3512 ds=0.1090

BMI: 445854 ; Cr: LT ; Hb - 208 1 ; PTH: HUIRSZ I K 80 s Na: 40 ; Ca: 1155 ; P IU#% ; URR : JRE FRK ; df: A i} ;ds: Cohen’s d,
A4 RHEF /R ;Cv: Cramer’s V.

2 FEAEMERTMEIS R
A B (n=32) I FL (n=16) gtk PE df St B
BMI 23.72[18.97,29.11] 22.00[20.12,29.08] K-W 0.2419 1 H=1.3693 5=2.28x10"
T (kg) 62.17+8.58 59.61+10.88 T 04186  24.62 =0.8226  ds=0.2610
W (kg) 2.90[0.58,14.69] 3.20[1.01,4.82] K-W 0.7262 1 H=0.1226 #*=2.19x10°
W/ TR 0.04[0.01,0.31] 0.05[0.02,0.09] K-W 0.4771 1 H=0.5055  #=0.0345
BEHTHT Cr(umol/L) 893.88+237.90 1070.59+287.16 T 0.0435" 2560 =-2.1239 ds=0.6700
M) Cr(umol/L) 286.20[203.26,575.24] 310.31[162.49,693.10] K-W 0.698 1 H=0.1505  #=0.1070
Hb(g/L) 110.56+17.73 117.31420.53 T 02717 2650 t=-1.1225 ds=0.3520
PTH(ng/L) 330.85[65.16, 1352.64] 461.90[30.78,735.95] K-W 0.4059 1 H=0.6907 #=9.11x10°
K (mmol/L) 4.79[2.81,6.94] 5.04[4.27,6.92] K-W 0.0964 1 H=2.7634 5’=5.03x10"
Na(mmol/L) 139.95[131.57,143.57] 140.20[135.22,158.84] K-W 0.8268 1 H=0.0479  5’=4.47x10"
Ca(mmol/L) 2.1240.19 2.20+0.27 T 03124 2271  =-1.0331 ds=0.3340
P(mmol/L) 1.71[1.02,2.90] 2.10[1.42,3.44] K-W 0.0018" 1 H=9.7885 5=1.66x10"
URR(%) 0.66[0.46,0.76] 0.71[0.59,0.78] K-W 0.0099° 1 H=6.6567  1°=0.2920
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1 ARMXRHFEEERFS 57 E

1 1 Il Il 1
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o Byt
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31:'
2 67 r
=
ﬁ
4_ =3
. L
T 1 T T T
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AT 0

T BTN 5 A LI U RS0 A

2.3 BOAMERE b
APLM (W5 BERS R - ve P BB 0=0.8312 i &
1’=0.8459 Molenaar-Sijtsma 4t i T 5=0.8634 3 7E 25
HMEEE 2 40=0.9043, #E 555 (TTS)H 0 {ERYZNE
A 45 H 0= - 1.92+0.0732xTTS+0.0145x TTS?,
R.;=0.92 LI W 1R 204 100 4 A 30wk 4R, FH e
BN IR T 08, e )5 A UEE 1 0 {E 5
PCS .MCS 1 KSS #5343 #1472 /R itbAH A3 B o 45
& I 0 fH 5 PCS (7=0.49, P=2.09x 10"7) . MCS (=
0.34,P=5.61x10") \KSS(+=0.36, P=2.57x10*) ) i}
EF IP
2.4 BRI 1 BB IEM T 200

LAEAE ALY 0= - 0.0251+£0.76671 Logit,
FEBEVTI 0= - 0.5211+0.7608Logit, 17 4E2H AZH
0 =0.3361 + 0.7060 Logit, >~ 4F [ 1/j 6 =0.1269 +
0.8582Logit, J5 220t AL (K 4) , AR50 I8 &
(P=0.020<0.05) , Ml Y8007 A1, 5t 5 (P=0.002<0.05) ,
WY 5 A% J6 B3 28 BN (P=0.191>0.05) . f]
FRN AT (3 5) , Bl DT I 0 A 0% 2 3800 2
(P=0.0106<0.05) , & 4F 41 1 I vk % B i 3 (P=
0.0002<0.05) . KA LLAE R (K 6) , FAERED I rh
ARG 0l 2 % & T EH41(P=0.0106<0.05) , Z4
2 BE AT 018 W E T AL (P=0.0002<0.05) .
I, AR BT Bh AL S 5 KBS ATy AR i n
K, HRe IR T2 MR BEE T T R AR 4
2.5 BRI 2: AN N8 T1 5 %% B MERE L2 49

PLEAEH B F- IR 1KV R T A G
-1 3 8 K (- 0.0251Logit) B ME i 25 H AL AT

R3 BRLMERBENEZESHLIGER

%H FEEAN MEFE (Logit) XAMRE  AEMIEE  #IEEF S-XfA df RMSEA Py z-outfit z-infit

d430 R ARAE P IR 2.8189 0.5492  0.0001 09984 19116 5 0 1 -0.0864 - 0.0546
d240 7 Tl AN At O BT SR 0.4364 2.0459  0.5906 1 7.1771 5 0.0677 1 -0.7794 - 0.1454
d9201 (k& )iz 0.2397 3.5892 0 1 5.5846 5 0.0351 1 -1.1984  -3.501
d9205 PA RS )| -0.1708  1.5062 0 1 155298 5 0.1489 0.0999 -1.2692 - 0.4608
d450 $17 -04222  27.1451 0.2287 1 46284 5 0 1 - 63027 - 1.0462
d640 LeLiy -0.7715  8.9840 0 1 1.4907 5 0 1 -1.9318  -0.4833
d220 R Z IS5 -0.7964  4.8605 0.1175 09727 7.0744 5 0.0661 1 0.0114 0.232

d660 EiEUE DN -0.8273  13.3966 0 1 5713 5 0.0387 1 -6.6232  -1.8336
d470 I A T H -1.2928 435168 0.2632 09391 7.7197 5 0.0757 1 -0.0433 - 0.1157
d465 I B A 21 5 - 14756 1.9997  0.0746 1 5.0284 5 0.0077 1 -0.0286  0.0378

d520 PP B AR AT -1.6182  3.9824 0 1 120674 5 0.122  0.4065 -0.481  -1.0066
ds10 kA & - 1766  3.4217 0 1 123278 5 0.1242 03667 -0.3655 - 0.987

RMSEA : ST 77 B 2E 5 Py : 25 Bonferroni A 1E S5 P {EL; z-outfit: & FEHURALIL A B AR /345 z-infit: TERFBUSFLILSE RFRIETEL
TE#:d9201 J5USCH “sports” , I SCARUSIE N “ 1880, sl b S, BEALASIN“HF

TE*: P{EH<0.05, FAKHHAEERE FHES
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F4 BEFENW
Y ¥R F(1,46) PIH

175[90% CI]

L .
ity 4319 09398 5.7796 0.020°0.1116[0.0100,0.2664]
K 2.6531 0.2490 10.6550 0.002" 0.1881[0.0473,0.3507]
(k) ' ' ’ ’ R
SEH AU,

e 0.4388 0.2490 1.7621 0.191 0.0369[0.0000,0.1619
CER AT [ ]

i A g, FE* : PAE<0.05,

F=5 EERERMNSH
RSN [BEKY  F(1,46)  PIE 17.[90% B {5 X [1]]
WA AR 24910  0.1210 0.0514[0.0000,0.1855]
Fiti 15 st 7.1070  0.0106" 0.1338[0.0189,0.2923]
bIlP/e EAEH 15.8120 0.0002° 0.2558[0.0934,0.4170]
FAE4L 14070 0.2417  0.0297[0.0000,0.1489]
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