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Effects of multimedia sensory and speech training combined with transcranial magnetic stimulation on children
with autism spectrum disorders. WU Juan-li', SUN Yan—ping®. Department of Children’s Rehabilitation', Department of
Pediatric Neurorehabilitation®, the Maternal and Child Health Hospital of Baoji City, Baoji 721000, Shaanxi, CHINA
[Abstract] Objective To explore the effects of multimedia sensory and speech training combined with tran-
scranial magnetic stimulation (TMS) on children with autism spectrum disorders (ASD). Methods A total of 80 chil-
dren with ASD, who admitted to Baoji Maternal and Child Health Hospital from January 2018 to May 2019, were select-
ed and randomly divided into the control group and observation group according to random number table method, with
40 children in each group. The control group was treated with transcranial magnetic stimulation, and the observation
group was intervened with multimedia sensory and speech training on the basis of transcranial magnetic stimulation. Af-
ter 6 months of treatment, the comprehensive response control quotient (FRCQ) and comprehensive attention quotient
(FAQ) were evaluated by Autism Behavior Checklist (ABC), Childhood Autism Rating Scale (CARS), neuropsychologi-
cal development scale (DQ) and auditory-visual continuous performance task (IVA-CPT) for children aged 0—=6 years
old, and the parents' satisfaction with diagnosis and treatment was evaluated. Results Before treatment, there was no
significant difference in ABC score between the two groups (P>0.05); after treatment, the children's ABC scores of two
groups were significantly lower, and the ABC total score, sensory score, communication score, body movement score, lan-
guage score, self-care score of the observation group were (45.50+7.56) points, (6.72+1.13) points, (13.29+£2.21) points,
(7.62+1.25) points, (8.85+1.49) points, (9.25+2.42) points, which were significantly lower than corresponding (52.83+
8.54) points, (8.1242.55) points, (15.224+2.53) points, (8.85+1.47) points, (9.62+1.60) points, (11.17+2.86) points of the
control group (all P<0.05); before treatment, there was no significant difference in the CARS score and DQ value be-
tween the two groups (P>0.05); after treatment, the CARS score of the two groups was decreased, and the CARS score
of the observation group was (31.15+5.90) points, which was significantly lower than (36.95+7.31) points of the control

group (P<0.05); after treatment, the DQ value of the two groups was increased, and the DQ value of the observation
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group was (65.63+10.10) points, which was significantly higher than (59.2949.89) points of the control group (P<0.05);

before treatment, there was no significant difference in FRCQ and FAQ between the two groups (P>0.05); after treat-

ment, FRCQ and FAQ scores of the two groups were increased, and FRCQ and FAQ of the observation group were
(109.85+17.90) points and (97.18+16.27) points, which were significantly higher than corresponding (96.95+16.14) points
and (86.29+14.89) points of the control group (P<0.05); the satisfaction of parents in the observation group was 97.5%,

which was significantly higher than 60.0% of the control group (P<0.05). Conclusion For children with ASD, multime-

dia sensory and speech training combined with TMS has effectively improved the symptoms of ASD and significantly

improved the cognitive ability and quality of life, which is worthy of clinical promotion.

[Key words] Multimedia sense; Speech training; Transcranial magnetic stimulation (TMS); Autism spectrum dis-

orders (ASD); Children

PIOMIE 3% ZR 15 7 B fig 2 —Fhos B I R R B R
S5 SN I AN AR R g — 2EL 58 , 12 W R LA A BRI
PR FEE ™, JUH LA HIRE J) A AR T
T T E R HATIE IR g e L 26
WERNBAES 6 W RS IR YT IR IR A N Re T A
T BRI AR RIA RGEE, BiRF B EE AR . 2
BERERSE X F BN A L R B R, il FE
18 B A IR IIAE 35 205 7 iR L2 5 40 A 42 il
ek BOLEREER . B ETIG K _EIG 7 IUMCRE 1% 3=
T B L AR Z (2 AT K 5 TR I 2Rk
B 2 RO T IVMURE 7% R0 5 AT L E 5
o AR T BT Z RIRE T IR IR A 42
TERPBES TR 1% R 15 5 b L2 0 520

1 #&REHE

1.1 —ff# %HE20184E1 A £201945 A
H 8] 508 T A G R AgE B ISCTR 1) 80 1] IIIAE 13 R 16 7
peEh L R EAE IR S . IARRUE: D B LE
It PRAZ W 5 IMUAE 1% R 18 5 B2 Wb AR5
@ 0 O HLE W) ) e R A AR R . HERR
P : O A I ™ 5 IS U e 55 B R ) XS
BT FZ50Aa MRES 23 ;B W ) AT MRLSE ORS pf pi
o Fi BB HLECR VL 3B f8 3 R0 BEZH FDUL SR 20 45
40 5], WRESLLH ML 21 3], Lot 19 8] 4R ikS 2~10 %7
FH(6.9£3.1) % o TR B E 17 1], Lotk 23 5] 5 4
W 2~11 % F-3(7.3£2.9) % o PN E IO 1 FAF I%
Fo 22 G 2F B L (P>0.05), HLA AT Hetk . A
AT BIA B R AR R 25 St e, B LK B AE A
T T 2 WA .

12 Fk W4ILEHHATIIRN 6 4~ H &5
WERIBERYTTY o B e X P AL L EE UEF i 28 SR N, A
PERTIN S , e A IR YT 10 28 MR SR 35S Hp i AKSEN
HR PR SR SRR M R0 BT A4 R, IR BT R LB AMAE B &
Bf R A AR W R (B R E N T
450GS). 58 BEVE 5 I I {8 I b X LB R4 T ph 253
PEAIGTT , B U IEHE] Ky 5~15 min, B H SAY7 B[R]
#8330 min, FFEEIEYT 10 d; B LRRZ TR 6 A
B WP S ) TR IR TT I R] BT A58 o B ) 2

- 58 -

U, FELE 2 5 BB LA 22338 SR Y VA 7 I R S 1 5 I
TR IR AR R B 1k, 1745 3 J8 5 6 FO LK
PEA TR 22336 Jo 02 A, MR 235 SR I R 5 A 0 D 2 75 422 1
BITEGEA TR L RGAYT , 2 R LEE A 2 Tk
MEERAHE

WS L AE LA EIRYT R RS 1R 2 1 Ak
SEINGAULE S EN G ()ZEAESEILR . O Bl
A NN« B ) LEAE A RS [ N 24 T T AR
LG R I RSN ¥ )7 NN A N R AN E o S TR
ag ASRUk ROBEER TR A A BT MEER R fER %
JEEFER A 15 T3z il B )L EE AT IE 08 T D AR PR S
J5 AR BN 25, YN ZRET R R 30 min/Ik, B E 39K @) 4k
RIS Z RPN B 38 2 A T i SR R G
B Lk — 21 g L B IR B SR B S8 B — 21 B
PR, SUEAT AT R ER PRI AR SRR, A R L
TR RE AR 2Nk, YIZRE 14 30 min/ik , 454
3. RS HRESEYIZRAE H RS B T 60 4
Bl QF EING: O PSRN Gr 82 58 ) L3 %
SR RS | RO LT T R kR L E eI 2k
AT A8 HH I i 24 Bk s @ 3Lk & B 25 d6 3 R ULaE
PRGN, R ISk A % Sk 15 1 46 55
@ IEH ZE I Ak & B R, RS,
FREE A @ SRR LR LERBE I 25 5o ]
[ fa B, B, 1k LRI KRB T % sh e
S & AN YN ZRIT e 1) UL R E R 8 IAE 4,
SR I B R i 2B U Ak R O BB OJL T A R AR B FE 4
SERCAE A AR L R B YRR A
H W38 e B0k BOLS A AR ; © FKEEH
AN : FKAE H A0 h g T L T
HIIZR.

13 MRIAFLFNFTE  HEWNAHRERIT
HI K697 6 A F Ja i IRIE 17 2k 37 2 5t 2% (ABC T
23) JLEEIRAE PEAE 2 (CARS BE43) | 0~6 % /)N LAl
20K R (DQE) LT 54 A 4 2L Huf Tl i %
(IVA-CPT 343, ik B LE K XS T7 i & B k1 1
g, @ ABCPEAY: Bt ASHE RIE 8h B & BN
B, IS H B H R 0~4 53 5 BTk, B



Hainan Med J, Jan. 2021, Vol. 32, No. 1

BEEF221FE1AENEF1H

53 0~158 4, 43 H008 55 3R WA A8 ) L JURE IR ™ 5 5 )
CARS P43 : E43 0 60 43, &4 <30 43 AR IR AE
30~36 43 AT PIOMEEA 1], =36 43 Al S8 A PIMUAE ; B
DQE : Fl ] 0~6 2 /N LA 2D B 5 et i Kis
S KEMNE BT ALSAT R IE N SE T &
ARG, =85 NIEH, <75 NWIKT ;@
IVA-CPT #¥-41 : R FHAH A Z ot B8 LA 15 S A
Wr B I, LA A L3t s T R M 4 A
ARG O, 0 LR RN T B B (FRCQ) FIZR &1
BRI B(FAQ); ®ZF K XHS T 1 il 2 1 LUK A £ B
KT (RS BILZK), 734 100 43« Al
B PATE 80 43 AL 5 W B VA AE 60~80 43 5 AT -

PAME 60 0 LR o BBILE K X271l i B =(AE
TG BT ) S B < 100%

1.4 st ok e SPSSIS.0 FfF i AT Es
Gt o IR PORME GRS, DASEEAR 2 (ots)
FOR AL 8) FL AR e K5, THECPERE R 4 56
L LA P<0.05 hESHASIE L.

2 H#R

2.1 FMILE ST AE 0 ABCIEY LR JAYT
A, PIALJLEE R ABC PF4) oA, 22 R RG24 L
(P>0.05); ¥697J5 , AL & 1) ABC PE43 ¥ REAIG, B
SR A0 AL, 22 R Bt 220 L(P<0.05),
U

F1 WAHAILERTAIEHABCIHES LB (xss, 5)

20 51 % P i) JE T WiAiz W HETE A By
WMEEL] 40 TRTTHI 10.09+2.87" 17.63+2.97° 10.11£1.83 11.06+1.84* 12.96+3.03 59.64+8.92*
BITIE 6.72+1.13" 13.29+2.21° 7.62+1.25° 8.85+£1.49" 9.25+2.42° 45.50+7.56°
2N 6.910 70 414 7.106 5.904 6.051 7.648
P 0.001 0.001 0.001 0.001 0.001 0.001
pogiieE| 40 TRITHT 9.88+2.83 17.38+2.92 10.49+1.88 11.28+1.86 13.07+3.08 60.57+8.98
BITIE 8.1242.55 15.2242.53 8.85+1.47 9.62+1.60 11.17+2.86 52.83+8.54
i 2.922 3.536 4346 4279 2.859 3.950
P 0.002 0.001 0.001 0.001 0.003 0.001

T SR BEZIAY T HH , “P<0.05 ; 50 BELL AT R LS, tP<0.05,

22 MILE L ST A S 8 CARS 74 . DQA L
. VRITHT, PIZHL#E CARS ¥4 . DQ1H M #5224y
TGt 5 L (P>0.05); 1697 J5 , P4l JL# ) CARS ¥
AyREAR , FLULER AL B S A1 X BR AL, P41 LEE (W DQE
Then, EOWEL B B FXTIR AL, 22 S ¥ oA Geit2e
B X (P<0.05), W2,

R2 WAILEEFTHIEH CARS S DQE LB (r+s , 5)

215 1% i [ CARS P4y DQ1H

ML 40 JRIT R 39.69+6.87" 57.13+11.97°
bEvig s 31.15+5.90° 65.63+10.10"
fE 5.964 3.433
PAE 0.001 0.001

X HE2H 40 JRYTHT 39.55+7.13 56.99+12.21
RIT A 36.95+7.31 59.29+9.89
tfE 1.610 0.926
P1H 0.055 0.179

T SXIRZIAY T I HAR L *P<0.05; S50 RLH VAT HLAE, PP<0.05

23 WUAILEEFTAEHMIVA-CPT#HES LA 1A
ST HT, Mg L2 1 FRCQ . FAQ PF43 4% 22 S e 58 i
2F7 X (P>0.05); 7697 J5 , WIgH LY FRCQ . FAQ 143
Byt OSSR A 5t
25 (P<0.05), W33,

24 WmABILE KL I7 690 & ks WA
H B ILZERKXTZYT W 5B R 97.5% , W1 S /5 1 X% B
1 60.0% , 22 57 HA G152 L(x'=4.223, P=0.04<

0.05), I3 4.
*®3 MWHILEEBTHIERNFRCQ. FAQITES b (x+s, 43)

2151 %5 isf ] FRCQ FAQ

WAL 40 VRITHT 81.15+13.52° 67.93+13.36*
RITIE 109.85+17.90 ° 97.18+16.27°
i 8.091 8.787
PAE 0.001 0.001

pogiikiil 40 IRITTHT 81.87+13.52 68.49+13.40
BITIE 96.95+16.14 86.29+14.89
i 4530 5.620
PAE 0.001 0.001

e X AR T H 4L, "P<0.05; S5 BEALAYT JR HLAR , °P<0.05,

R4 WABILRKINSTHHEE LS (B)

215 %% AH = T AN S (%)
US| 40 37 2 1 97.5
Xof 2 40 15 9 16 60.0

3 itig

UTAEA R Y7 LB T 2R 08 5 Fhts 2O 2
PRSP — o JLE IUMAE 5 R 1R 5 RS 3
JEA JLE AN 2 R G 3 U R T AT I PR 2 R B
HAGERRIHAZRE ST B RE S GBI T A S
o TR AR ELRE L EE I RE 1 A5 A
AEST, S EOULE R 2 P2 AT, ™ E i kA
MBI , SR LA B O R A 2SS ) A
el PRt — HLJ B LB BRI R R 20

.50 .



BEEF2021E1HEREFIH

Hainan Med J, Jan. 2021, Vol. 32, No. 1

BHAIFT, B, G R AR I | 2 g )
ARAE L IR 1% 2R 15 7 FERFIE 7 0 1 A7 R e
1o, A E TP A T AN R 2 R S AR
FIRNK MG AV E R T AR 2 R0, A8 B 2 i 2 4
I D S LA ol 2 7 A RN R ST 2 T A R A3 R A
FLYG Bl AT 5 | — 28 91 A B A A S 0 A o0 31 4 il 2
BT AR R R R AR AN EAT TOR TG
TR LS, 1 RE 38 AN (] R A 3 A AN [] 30 7 S B
AR YT RO A IME 1% 2R 15 5 BB A7 AE 1
OFE 55N 38 () BERS TN RE R LA 97 A5 AT BR
DRI A 7 ol MU 33 2R 08 T P A L B B A H O R
S 0 BF i, L A8 LT ] B PR B A I R SRR AR 0o
B H AT R 45 5 RM0RE 1% R 05 e L e
1728 GRS 5 IR S ISR BT BT e L
T I A R BN GE , BIRYT Bl R AR, B e
PRAMIE 335 2205 5 g L3 SCit A R0A T B R A

22 WA R B 5 I R A 448 P A ) S8k I
iE 15 2205 T B L S VA T Rk 3 A Ok — Ff g A
BEFR, TR BLIAYT A B St 2 AR K 5 iR
GRIK G 2 G RGBT, — T I Y G ST R T TR
AR LT R R 28 Pl S ek i b 223 T, (i LS
EH o o T e 2 AR B I R L
# R LE AN ik 5 A AR,
AR S R LE N AR )T . TEARRBEG 8
X LR AN [ 36 97 7 2, — AR R 48 i
FIRGRTT | 73— dAE SRR BIR T ML E A A2
WA R DE K F 1B, SR Z WA B E K F 1B I
A 2 UG R 6 YT UL, 3697 5 ABC W4 (1 35 /2%
B ACAE IKIRIZ B R F RN B BT DL
CARS PF43#RFEAK , H B AR A AR FH 5 o s 4
BT RIL. [FBNAYT I , R A 2 B EE B 5 I 25
A 4 i RA YT UL DQIE JFRCQ .FAQ ¥F4r 3
Y7 I R Y T, LA S T USR8 i i
RITEIL. R, ZHAEGE K 5B IR A 22 i
LSOO IIUE 35 220 5 B LB Sty Y R — R
B it

25 P TA , 2R ERGE K TR DI ZRIK B 28

- 60 -

WOSHIMUAE 35 2 1 5 Wbt L B8 SERIR YT , REA 52 &
LR B RE Ty, BETE R LR 2 A R A A i
W2, RS NS, HA S R R

S 3k

[1] 77, SeRAE, oka%, 45 DIVAEE TS 3R Refts L 808 ) & & 53R
AE I C R ). o E AL ILRHE, 2017, 19(3): 275-279.

[2] Wb, BTET, A, 55 JUIAE TS R i L8R 5/ 5 100 00
ML) I AR A 8 22 247, 2020, 30(1): 39.

[3] BRERZ, ARIF75. I TS 28 e it )L 28 (4932 Sl AR R AR (1] o ] 55
FHILBLZR, 2019, 34(8): 645-648.

[4] HBHTE, 1, RV, 45 IIIAE TS 2 B A L2 O S A J AR 000 56 174
BT[], LG AR AR, 2017, 31(2): 144-149.

[5] SRARAE, #itk. BE4) LA AE 1 2R B A A LT 07 & T2 R (2534 0]
LGB T A 247, 2017, 31(9): 704-709.

[6] JH9i5E, 22, Rk, 55, JUME NS R s (IR BRI RE AR R B
IR I AN A A S ATLEH IR R 28 7, 2018, 33
(20): 1532-1536.

(7] AR, XUZE, Wit Te, &5, JLRIVMAE 1% 2% B hss i AT BUIR N 58 113
FRIBIETE S SR (0], T R BE 2, 2020, 23(8): 900-907.

[8] MRICIC, A%, P& K, 5. JIMAE TS R RAT BB A S M B W Y
B sz AR, 2019, 49(1): 59-66.

[9] T2, 752, APAAC, S, PIUMUE I 28 Wi 8 LIl RRR i S R 2
Wi DTSR BR A 00 B 5 0], PP A S RTLABH IR R 2475, 2017, 32(8):
607-612.

[10] KAMP-BECKER I, STROTH S, STEHR T. Autism spectrum disor-
der in childhood and adults: diagnosis and differential diagnoses [J].
Nervenarzt, 2020, 91(5): 457-470.

[11] WEST KL, ROEMER EJ, NORTHRUP JB. Profiles of Early Actions
and Gestures in Infants With an Older Sibling With Autism Spectrum
Disorder [J]. J Speech Lang Hear Res, 2020, 63(4): 1195-1211.

[12] 44450, T, 2/0MHL 45 IR0 52 48 g o DI hie L 28 fi v,
B SZI[T]. AR s 2 TREAF 4%, 2018, 35(3): 337-342.

[13] BT 5, J8 B, sk ALAE. 280 i i R L B b 22 A fc 2
P I0 I K WF 5 B JE (0], R I RE AL R 2 A, 2018, 33(7):
865-869.

[14] BUAEX, TF55F, 51, 5. ZEUEGES S IR G FiEIZn
PR IR PIAICAE 1 2R e i L B 1 & 3 RS AR DG (L A S
[J]. L#EE24, 2019, 23(7): 1419-1422.

[15] T n e, KA, G AE, 55, BARATZE o o) sk & FE SN Zoxt I
MAE R 2R A LA AR 0]. PR, 2018, 33(5): 399-401.

[16] PONSON L, GATEAU A, MALVY J. How and why to diagnose au-
tism? [J]. Rev Prat, 2019, 68(7): 743-747.

(Wi H 48 :2020-06-22)



