2024 4E 5 34 % 45 5 http : //kfxb.publish.founderss.cn/

Rehabilitation Medicine
‘ERItE -

FRAEL A R s sl R I i £ bt )L #
A A AR AR I IO 520

EORLE OELREELEANLE RLKA, FNH"
1SRN K2 M IR LB R B, V155 S50 2150045

2 JRIH T S P R AR R LB RN b 005 950 215128

*AEVEE 2, E-mail : 229545990@qq.com

Wk H #1:2023-10-08 ;4252 H #1:2024-05-20
BT H MRS L AERHE I H (KIXW2021027)
DOI: 10.3724/SP.J.1329.2024.05004

WE B4 HitFEHRE TR RE A TINRE# R A (ASD) L& £ Z 2 RAT A Fo TAERICH Fom .
Fk RIRT 20224512 A EFMNKFWEILE EREZL A4 69 ASD JU& 624 A A 50 3 %, 5K A KL
HFRE, AR YL, FH310], 2T F AR LD % ;b ST RABAT T RT &
AR A N E NIRRT 3T 6y Xt AT A R 25, St BB L%k 1 REAFRKE, 15 min/K,2
K/4,5d/ 8, E AT 15 8. B AT e R E B ZMAT A E K (RBS—R) 34T € £ 2 MAT A4, KA 5
4 F RHILILER S E & (WPPSI/WISC—IV ) # 4T T Tl ey ##-46, &R %77 1586, A B RBS-R
B BE AT A B AR (P<0.05) s W41 Z) ARAT A 3R AAAT A An B o B398 7 AT A A B K (P<
0.05, P<0.01) ;2 2848 8] rb &%, YLK 40 72 %) AR AT A Ao & 4 £ 9 AR T 2F B8 28 (P<<0.05) 5 ML 2K 41 WPPSI/
WISC—IV3F 4 85 THERICE & T oA A 238 5 (P<0.05), A BLAKEF LA T T, HEARHTFH
#21E 5 4 Bl LR AL RBS-R AF 448 T 15 Bl B 2t — F K (P<0.05) . &#  F & IR0 T A B2 30 7T AR,
Y ASD ILE 89 E 2 MAT A, BRI TAERICH fe, 5 L EA BIE 1%L )E TTHZ R ) ASD L& 4y & £ 21 )
TH.

KW IR g AL A BB E A ARAT A F 7 RE TR

HIHUAE 1% 22 A5 (autism spectrum disorder, ASD)
AR MBI 2 R G R B IR  AELEA T
T RN AT & B0, DARRSEA7AE () 25 58 11 B i AN B B
B %80 35 Bl | A Z0 AR AT R R I R AR AR AE
T S ) 19 92 o O R A 7R, ASD B BRI R
1£ 2014 .2016.2018 F12020 4E , 435 Jy 1/59 . 1/54 .
1/44 F11/36, SR A T34 2020 4F- 3 [
B — T 5T 7 , ASD Ui AL T2 [ L, 297 1/143,
HIT LR R E T3,

HT, ASD JLE Z R HZR & R IR T B E
17 KO BCEMAT A S8 A7 o8 SRR T L A2

iE ASD JLEE AL S AR 0 K B, Al R X
ASD JLE EE 24T N A JGRIT INiEM R A £,
B8 B EA AR BURRS S5bEE AT AT
TAET), e Ty gk 2 R s Ak i A T A 20 8
YRR WEB R4S B (H X B 7 v X T ASD L Y 4F
1 AN HIIA TR 1A B R R X AR a LR
MESCHG . TR NG RS s AN IR AVA F TG Bl %
ASD JLEEAEZZRE S A ZIARAT R A AR S
1E— B ] iR 32 sl 5 ASD L By 24l K Bl
AHEGE . T, AR EFEFEE A T /A
Az sy =, WEEHNT ASD L3 T 8 ZIMAT & T

SIRRE: AR R, A, 45 F W PR (9 402 S X IIUMUAE 1% 28 W0 )L A 42 2004 7R A T ARICAZ R S () ). RS 2741, 2024 ,34(5) :443-449.

WANG Y,GU Q,LIANG G J, et al. Effect of aerobic exercise in an enriched environment on restricted repetitive behaviors and working memory in children with

autism spectrum disorder [J]. Rehabil Med,2024,34(5) :443-449.
DOI:10.3724/SP.).1329.2024.05004

O(FEE 24 ) i , FFIGRIL CC BY-NC-ND 4.0 Fpi%

© Rehabilitation Medicine, OA under the CC BY-NC-ND 4.0

443



FEE 2 2024 4F 34 % 5 S

YEICIZ 52 .
1 ImARBFER
L1 Bl baiE
L11 2WibrifE 2T e O RR R BT 2 W S
Gt T 5 RO O T ASD B2 bR ifE
L1.2 GAAbRE D JOHE iz Bl a8 Hi lCH Al g
51 K& P22 IERERG (U Rett ZEAMESE) @) 26 4 iR
F K4 L/JLER J1 & 3 (the fourth edition of the
Webster Toddler/childhood intelligence scale , WPPSI/
WISC-IV) B8 =70, B & 1 H i D373 50 15 43
=705 @ BEAT TC 0 ES W% Wiy 8 PR 5 I Hs 4
i ;@ BERC G o8 I FAE 4 s O REIC A 58 UM N 1Y
Kty PEAGFINGYT
1.1.3  HeBRbrdE O BRAA R & 1E L@ A 1E
oAt AL £ ; B B T ABH IR BT AINRIT T ik oh , 055
BEYNAYT A/ SOLMIA T @ BEAA A ik
FAR L AFE RGN
114 POERBEARE O 8LTE 5 500 0 ]
AATIR ;@ MUKW, TCIL R A R
1.2 e

TEHL 2022 4F 5—12 A 7E 75 M K= [ & L 1=
B B 52 B2 19 ASD i L 65 i, N2 i #4748 3
i 32 45 A, AR Ty %« SR L0 il iz il e A7t
PASZ AR O AR RN 055 RAR B IS8 45 , 1E
ATFLHBIRE 3 min, #F 155 3 min, Z J5 #4175~
15 min #1201 b 3040 1 3l 098] DLk 1 A O 2
RIS, S5 S YR TR 3 ming 34(1 55,
24) A W AZ 38 SR A7 38 3l 5 AN 38 R (0
Pt R ) B &, FE SR IR . Ay 62 54 HE Bl
BLECF2RIE 5 vt B LA A, B 31 ). 2 4
PR RIS R R (intelligence quotient, 1Q) L4, 2
SETLG I FE L (P>0.05) . W1, AU
A BILE K Y T8 N 28 B8 M W) 2, oF
GEN A G Rt T3 R 2 B e )L B B A8 B 2 D o5 i
Rt e (45 : 20225063 ) .
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Table 1 Comparison of general data between two groups

o . P55 AU/ -

Hul BiI%L B & (%) 1Q/(x+s,47)
pUE=S4E) 31 25 6 5.37+1.86 72.70-£14.40
YRR 31 26 5 5.91+1.13 70.90+12.30
X2/l 0.074 1.381 0.529

PHE 0.411 0.172 0.599
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2.1.2 WA SR HBGR = N B B o 15 ) 20 19
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(3~6%) JLEH LH(6~17 % ) 5K N BT 60 min
DL b 45 22 i AR B 0 BRI B . R R A M IX
B A H X SR Y B AR sl s R A 46.93~
74.42 min, % HEA H V-3 b R E GRS S ]k
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(repetitive behavior scale—revised , RBS-R) #£47 H &
ZINAT R VEAR  Z e R AE T AT 1 d, T 8015 8 24K
Ko W45 1k I 4 F 25 R 58 BT, T BURT E R H
WPPSI/WISC-IV i#E47 TAEICAZ VAT , % & 3R AE 1 T
BRI 1 N 52 G

221 EEZNATRHIES RBS-RiZim#£IL434
B ATE 6 ML TR A 2R AT N L H AT
A AT AGARTT R AT BRI TR .
R B ERE S N 0~35 4 MR, 047
WA 100 G2 0 P SRR 3 . M, By
129 43, A543 5 e 7 HLF A Z0 M A7 Sy ) R 7™ o
2 SR R HA A AR B R, T AE SR ASD
JLEFE R ZINAT M IR IT ROR A SO T2 M,
R 2 DRSS B ) AU T 3 1A 152 25 , Y7 W
] — R K S W IS ) 248, i 2 24367
KRR R

222 TAEICIZHESIIES  WPPSI/WISC-IV & 1T
i 4.5~16 % JLFER J17KF- 095 i g T 2., WPPSI
B 6 M HEE: H BB G2 0] AR HERE | T AR
TCAZFUIN T 58 B WISC-IV A& 4 D88 S iE 1
fif OB HERR | TAECAZ RN Tod s ARFgE &

AT WPPSI-IV H1 WISC— IV A [7] B9 48 %55 43 19 L
B AR R ARSI N TE AR
2.3 iRtk

K HI SPSS 26.0 Ze it 4k k47 £ o by o i
PERHIR M AE 252045 % ) (s ) e, 2N T BT JS 1E
e R FHBC R REAS ¢ K556, 4 PN A ] s ] 55 %) Be %2R
FHEE &I 7 2243 M7, 2H 18] R FH Ik 7 RE AR ¢ K 56
TR RLR G RE . P<<0.05 8 22 % H Giit#

3 & R

3.1 24 RBS-RiFsr sk

JRYT R, 2 240 RBS-R 457101 H AL o e 4 57
TG 2# 2 L (P>0.05) . BT 1585, 5iRI7 T
s, %o BEZLE A B I R AR (P<<0.05) 5 WLER 4 7F
ZIRRAT R BRAEAT R R Ay A B R (P<
0.05,P<<0.01) ;3497 15 J& 5 2 A 4 1a] e %5, W 2¢ 4
TEZINAT R AL ST 53 (AR (P<<0.05) o T s 1k
Ji 4 8, X R L 53897 15 B R AR EG, B A BRI,
HERTLGE T XL (P>0.05)  WELH B BHRIT
15 J& G ik — AR (P<0.05) . W2,

£2 24 RBS-RFHELE (7s) oy
Table 2 Comparison of RBS—R score between two groups (x+s) Scores
2H 9 Bi%k I Jh) ZIMAT R FAAT MIATN  AGUBATE TS BREIATN 5%
JRIT T 16.59+8.52 10.24+6.44 18.39410.48 14.99£7.58 18.214+10.11 8.69£5.81 84.11£18.30
XFEZL 31 W15 ME  14.87+7.31 9.53+6.56 15.8848.57 13.144+7.43 16.1449.00 7.7245.24 74.81416.43"

TR 4E 14.1847.55

9.294+6.75 14.51+6.14

12.85+7.22 15.07£9.84  7.24+4.32 71.68+16.25

IBITHT 15.194+6.54 10.7546.79  18.30410.15 13.21£7.49 18.45+£10.56 8.1946.07 82.56+=18.24
WS 31 WRIFISFE 11.344+557V% 8474563 13.2947.377 10.674+6.35 15.77£10.07 6.2645.33 63.85+15.272%
TG 48 9.85+4.66 6.28£4.90 11.10+6.12 9.544+6.47 13.68+£9.09  5.9344.63 53.85+14.09"

H 5IRITETEHES, 1) P<0.05,2) P<0.01; -5 X} BEAL [R]— s E] 8 bh 3, 3) P<<0.05;57R97 15 J8 5 Lk, 4) P<<0.05.

Note: Compared with that before treatment, 1) P<0.05, 2) P<0.01; compared with the control group at the same time point, 3) P<0.05;

compared with that after 15 weeks of treatment, 4) P<0.05.

3.2 24197 R WPPSI/WISC-IV iF4y bbik
VAT T 2 41 WPPSI/WISC— IV 45 35 1 43 F1 . 43
R, 2R G % 2 X (P>0.05) ;3697 15 85,

WAL TAEICIC AR BRI F i A & 1 s (P<
0.05) , %J R4 Jo B\ 4038 (P<<0.05) , 4[] A 25 5
HoitFE X (P<0.05), W3,

®3 24ATFHIE WPPSI/WISC-IViT 4y EL 8 (7+5) ix
Table 3 Comparison of WPPSI/WISC—-IV score between two groups before and after treatment (x=s) Scores
4 5 % I [ AL TAEIEI T Ry
Al 31 MEygil] 20.34+9.08 16.7346.64 13.254+6.14 60.44+11.54
1RYT 15 AR 24.0749.77 17.4247.55 14.9346.85 63.02+12.87
MEygil] 21.02+9.62 15.9746.05 12.8446.61 61.01+12.51
Wikl 8l R o

RIT 15 A 25.28+9.57 22.11+8.76"* 15.73+7.49 65.13+13.79

L SIRITETELER . 1) P<<0.05; 5 XFIEL H#,2) P<<0.05.

Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

445



FEE 2 2024 4F 34 % 5 S

4 it i
4.1 FEREREL FIAT RS T LA ASD L i
LRI R

ARBEFELE R E I, oIS 2w T A R 455
WA AT s B, 8 i E FRAR ASD JLE Y B R
ZIMAT A, T 3 B N B S BT EE G ASD L
I ZIRAT A AR AT N T HSCORE N B . 5
X HEALAH B, AR AL AR IR YT Ja 0 B B LA K 45T
TH BRI X RO,
55K 40 min T EER B /NE RS B 7E ASD JL 3 2R
Trom e rE BRHRIAT R 4 B R 2B AT R HE AR 24 4 A
M3 . RENZIEHAUSEN %57 5Y & 80, v 46 o
RF W B4 15~30 min, X7 D4E ASD B AUIA
L — AT R RN 2/ R AT N B S . X
AWM R —8 AN ARSI & BT e R
J& 4 8, gL 4H )L Y RBS-R T3 oE— 40 A%, B
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Effect of Aerobic Exercise in an Enriched Environment on Restricted Repetitive Behaviors
and Working Memory in Children with Autism Spectrum Disorder

WANG Yin', GU Qin', LIANG Guanjun', CHEN Xiaoming®, WEI Lai', ZHANG Hewei', LI Mingdi'"

! Children's Hospital of Soochow University, Suzhou, Jiangsu 215004, China;
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*Correspondence: LI Mingdi, E-mail: 229545990@qq.com

ABSTRACT Objective To observe the effects of aerobic exercise in an enriched environment on restricted repetitive behaviors
(RRBs) and working memory in children with autism spectrum disorder (ASD). Methods A total of 62 children with ASD who vis-
ited the Department of Rehabilitation of Children's Hospital of Soochow University from May to December 2022 were selected
as the research subjects.Using the random number table sampling method, these children were randomly divided into control group
(n=31) and observation group (n=31). Both the two groups underwent routine rehabilitation training; in addition, the control group
participated in group indoor walking activities, and the observation group engaged in group indoor obstacle-crossing running as a
form of aerobic exercise, with the indoor environment being changed once a week. The exercises were performed for 15 minutes per
session, twice a day, 5 days a week for 15 weeks. The repetitive behavior scale-revised (RBS-R) was used before and after treatment
to assess RRBs, and the fourth edition of the Webster Preschool and Primary Scale of Intelligence/Wechsler Intelligence Scale for
Children (WPPSI/WISC-1V) were used for working memory assessment. Results ~ After 15 weeks of treatment, the total score of
RBS-R in the control group was significantly lower than that before treatment, and the difference was statistically significant (P<
0.05). The observation group showed significant reductions in stereotyped behavior, compulsive behavior and total score com-
pared to those before treatment, and the differences were statistically significant (P<0.05, P<0.01). When comparing the two groups,
the total RBS-R score in the observation group was significantly lower than that in the control group, and the difference was statisti-
cally significant (P<0.05). The working memory score of WPPSI/WISC-IV in the observation group significantly improved com-
pared with that before treatment (P<0.05), and there was no significant change in the control group compared with before treatment.
At 4 weeks after the aerobic exercise intervention was discontinued, the RBS-R scores in the observation group further reduced
compared with the scores at the 15 weeks of the intervention, and the differences were statistically significant (£<0.05). Conclu-
sion Aerobic exercise in an enriched environment can reduce RRBs in children with ASD and improve working memory, and the
reduction of RRBs in children with ASD can be sustained after the cessation of aerobic exercise.

KEY WORDS autism spectrum disorder; aerobic exercise; restricted repetitive behaviors; enriched environment; working
memory
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Development and Application Standards of the Tiered Services Tool and Pathway
for Rehabilitation Medicine
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ABSTRACT Tiered diagnosis and treatment system (TDTS), as the core content of deepening the reform of medical and health
system in China, has been recognized as a crucial strategy to optimize the uneven distribution of medical resources and facilitate the
allocation of medical resources, therefore relevant policies have been repeatedly introduced to promote its in-depth development. At
present, the importance and necessity of tiered diagnosis and treatment has reached a wide consensus in the field of rehabilitation
medicine, however, its implementation in clinical practice is not optimistic. Our research team addressed the issue of the significant
discrepancies among medical staff at various levels of rehabilitation institutions concerning patient admission and referrals. We have
developed the "Tiered Services Tool and Pathway for Rehabilitation Medicine (TSTP-RM)" through literature review, expert sur-
vey, multicenter study, and years of clinical experience. In the preliminary research, it has shown that the developed TSTP-RM is
user-friendly and conducive to reasonable triage of patients, which promotes the clinical implementation of tiered diagnosis and
treatment. In this article, we provided detailed instructions for the development and application of TSTP-RM to facilitate its imple-
mentation in clinical practice.

KEY WORDS rehabilitation medicine; tiered services tool; referral pathway; clinical practice standard
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