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FIEF REFBENIREIT., ik EEIREE 20194 1 A ~2021 45 1 AKIEHY 87 HliES R & IRLEE L, R HABENLE FF:5
Syt W (n=43 ) FOL g2 (n=44) , 3+ IR ZH R W R0 EE 2 )I 2% , WG 2 A 3t IR 2 A oL o JHARWT 5t 58 & DRI & T TMSRYT , #F
SETT6A A, LEERFA TG EI6T T 3R 1B F i) (verbal behavior assessment scale, ver—BAS) , H#8iz &) e 4 &g
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[Abstract] Objective To study the clinical efficacy of audio-visual integration training combined with repetitive transcranial
magnetic stimulation (rTMS) in the treatment of children with delayed language development. Methods 87 children with language
development delay treated at our hospital from January 2019 to January 2021 were selected and randomly divided into a control group
(n=43) and an observation group (n=44) using a random number table. The control group received conventional language training, while
the observation group received audiovisual integration training combined with rTMS on the basis of the control group. The interventions
lasted for 6 months. The treatment effects before and after the intervention, verbal behavior assessment scale (Ver-BAS) scores, oral
motor function scores, articulation ability scores, developmental quotient (DQ) scores, and neurocentral nutritional factors were
compared between the two groups, and parental satisfaction was also investigated. Results The observation group had a higher overall
effective rate (95.45%) than the control group (76.74%) (P<0.05).Following the intervention, both groups' Ver-BAS, oral motor function,
phonological ability, and DQ scores increased; the observation group's score was significantly higher than the control group's (£<0.05).
Serum levels of neurotrophic factor-3 (NT-3), glial cell-derived neurotrophic factor (GDNF), nerve growth factor (NGF), and brain-
derived neurotrophic factor (BDNF) were significantly higher in the observation group than in the control group (P<0.05). The
observation group (97.73%) was more satisfied than the control group (79.07%)(P<0.05). Conclusion Visual and auditory integration
training combined with rTMS can significantly improve the language ability, oral-motor function, and phonological ability of children
with delayed speech development, and also has the advantage of promoting the overall development of the children and the expression
of central nervous trophic factor, the effect is accurate, and the families of the children are more satisfied.
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F A B SRS LB R E BT, T e st A I 2
W R G AR ST B A BT L R
TR WO R AT RE ), et O IE B R e Rk RE 1,
W E £ % Wi | B (repetitive transcranial magnetic
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L1 I pRGERE

B 2019 4F 1 4 ~2021 4 1 HUcify 87 (lis &5
KEBEEIL, RABEHL BRI B Ly A 24H X
41 (n=43) B/4 23/20, A i 2~6(3.43+1.09) %, M 224
(n=44) B /4 23/21 ], 2E 44 2~6(3.23£0.98) % , P41
A ARRY LB GE T 2 2 5 (P>0.05) o S ABRifE: (1) 2
MIES & BB WARAE" s (2) N AT A Z AR R
69T s 3) BILK B TIRAWIIENE , B8 5t IR 5 5
(4) BIL—MHRHE s . HEBRARIE : (1) &I E R
OB 5 (2) &R e (3) &R Y& B Dhe
AN s (4) RN ARETE AR IR . APl
AP R 2l T AHEIE (18455 20190106.1)

1.2 75

xR EES N, REMU—x—7 XS
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ESES LI THRSKIES S EILT R R
LR TEUIZR. 30 min/ik, 1 IR/R, EEHRTT 30 KA 14

TR, AT 6 TR,
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rTMS{RIT . (DTS5 & N2 A 2 a5 1 S 8L
A B R R B, ol O B T R EAT SRR At
I, BER 2 G DT AR B0 s el e th
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075 FF JE WL P B ik, R 23 (8] o W S0 Fie 3 B L
() 5% ] ] 45 422 €4 2 % W A o, S IIANL R R T
ISR HE AP L 447, ISR 2R 75 5 1 B
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A7 B s FR O RT3 R R R 3, 513 8 LAl
REEE s BRI R B R K S R
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R YT 5 N7 O RIE R B R UK, BRI
JUBAERGE . AT ES & I 2k f5 5 B LRSS P 5k £t
o P % 5 AR WT W 4 52 A VR s ik F B L5
B, B T AR O R B % 28 [R) AR AL T RE g (2) 1 TMS {5
I+ R AR g HK-5004 %9 22 /i i il 8 S (M v A BRI T
A BR A F]) K AL E 8 TR (H R 7 cm) , ik o
R 250 s, ISR B 2 T, 1 BB LIIEMOZ , 4% [E B 10/20
AGNGHRE R LR B, B ka3 B B IXC, B DR M 7
REMS I A I P 40 i WL B K d B 5 Kk H (L B Wit ) T Bl 34
Fo ARG e LAy 10 578z, #% 2 2% 18 7 1B 2h #4
FL GO 10 7k, #5725 IR TG K TR E>50 uV /Y@ 3hi%
R, MICA A S 30 BIE . Bl 5 B B LS A RNz,
DG 2 W i 0 Ay SR s 7, TR 5 s ] 1 el AR i
BRI ENL F3 5 F Sk 5 S50 B H3 I (5 45° 4 5, B
ORI 2 P 0 i 5 3k B B AR Y . TRTT (XS Hi% & 4
T SRR R B 55 B Aas BRI {E 40% , bk o SR | fil ikt
i) B HR B 4y 51 4 5 A~ L 10Hz, 5s F1 30, ik i 3k 1500 4~
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1.3 W gediab
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significate relations, S-S i3;) I Z ThRE PR fh 45 Kb AT B AL
PP ARSI SR RN A R A Rl R
V8,53 A VSR (CRELABRSR) 2 9% (R B RS Rt 2% ) 3 2 (T B
fRRFEEYINITTS) 4R (TR AR B4 T sr) S 4 (T HL
il sh 1B A& E )Y DAUPEE IR TR, 5T AT LR,
T2 A Bh R B BT LA FERA I, A
R R bRifE A TERL, S A= (B3 ) ¥ 100%,

1.3.2 T il A J&5 R A& 3 47 o8 UF i & % (verbal
behavior assessment scale, Ver-BAS) PEf BB JLIE=HE D,
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12050, 555 60 43, PEor bk, SRR TE S RE Dkar

1.3.3 SRR IRVE R i e LR LA
iz dhThie , WA T s EEALZSNRE ST , K R
IR , 55 1004y, PEsr 5 D@ shBhRE 2 e b,

1.3.4 2R H Frenchay )3 B s i PR 16 B LA ERE D ,
B H) A IS B RE ) (100 43 ) | S+ W AR
(254 ) . ETERES (204)) , & TPESy 5RE D R AEEL,

1.3.5 TR R A Gesell /N LA 20D R & 2 &
RV BV R TR, R RIEIEFRE D f AT
R KIBT A FEAENE A NHZERED S /A48, THRA
B 5%l (developmental quotient, DQ)1F4y , DQ P43 =ill5
B/ PR AR <100, DQ RSy 5 8B L M K B K F- R IERE™,

1.3.6 Tl 5 R4 B LA IE ikl 3 mL, SR A Ik
B 53 43 B AL (WG-XXB-FLI-T; L ZR i i i B R e £
B2y 1) (3000 r/min, 15 min) , 53 &5 fiL {5 545 , R FH BFIE
2 W PR 7 A 0 4 22 PR KSR IR -« PR 2 A2 TRl F- (nerve
growth factor, NGF) | IfiL i H 5 4 #4875 5% Al 1 (brain-
derived neurotrophic factor, BDNF) | Ji¢ 5t 40 H i PR 2578
7% R+ (glial cell-derived neurotrophic factor, GDNF) K tifi
2478 %% K -1--3 (neurotrophic factor-3,NT-3),

1.3.7 A LK Rl & B Wi B LIE S 6E ) e
FROR M55 N SCFM I Tk, 54 9, 1 2%
(053) 28 (145) 38 (243) 49 (341), B5r=8 5 hdE
W, 4 <Bsr <84 AEANE, B4 <45 hATHk
B I = (il AR ) ¥ 100.00%

1.4 GELt22 057

K SPSS 26.0 #7541, LR BRI BTk
S s Fiin (%) For , AR PIEAS 2 B e F0 o A, P <
0.05 A Z=FAFAEGE T8 X o

24R

2.1 B A R L

A B2 T5 10, % T2 (76.74%) i B A% T M 2221
(95.45%) (P<0.05), .31,

2.2 Wil Ver-BAS 115y | H &1z sh BhRe T4 4t b

FI)5 , WigH Ver-BAS P4y | iz s BRePE4r 19 .
T wiar, A gg 52w T o B4 (P<0.05,
WZk2,

3 WirrERe

K1 HARARE (%))

kil WA MR T BARE%)
Wz (n=44) 36 6 2 42(95.45)
Ff R (n=43) 22 11 10 33(76.74)
Ve 6.403
P 0.011°
*P<(0.05

#2 P2 Ver-BAS T4y &Rz ) B L4y *fLE (¥, 57 )

1 Ver-BAS 4y Az ) DR EE oy
5 T i Fhi)a T Hii TG
ey
?)b%ﬁ 35.99+2.99 53.03+6.36" 61.78+5.89 81.72+7.40"
=
X HEZH . .
(n=43) 36.05+3.36  43.48+4.48 60.79+5.40 70.96+6.16
=

t 0.088 8.080 0.817 7.362

P 0.930 0.000 0.416 0.000

5T hilni#ALL , *P<0.05, TIH]

2.3 B KIERE D) B4y KL

TG LR RE DR B T e, B0
S B TR (P<0.05), Lk 3,

2.4 P4 DQ PE4y Xt bk

FHi/E, H4 DQBE 4 8 s T F1inT (P<0.05),
A g2 B 25w T B4 (P<0.05) , L 4,

2.5 B A A R ARE TR R 15 L

T )5 , B4l BDNF NGF NT-3, GDNF /K *F-#) g 2%
T AT (P<0.05), H g4 @ 25 T4 B4 (P<
0.05), 1L#%S5,

2.6 K KIME XL

FE R K 5 T, AR 2R (79.07% ) BB R T W 5t
41.(97.73%) (P<0.05) , LF 6,

3itig

BRI, AR A2 (76.74%) B &K T
MEEH (95.45%) , FEoRPUNT SESE A VIZRIR A rTMS 57T L
EIEFRBTBREMREE. S50 H TS & 2R
HA AL He S AR T L 1 T T e %
B RIBONZR, R  fih S T B LR P B ) BB e
R THBELED A S AR RBE, )
P B Ol S B LERDETR A RIS G, et T3
BEIAFIIRE D . 1B ILPFVCRIE S L TR i, 1R TF

TreEsy Wb (s, 45)

] #@%%&E@ﬁ)ﬁé ‘fiﬁﬂﬂ%%'ﬁé : B
TG THiE F i ThiE TG THE
W22 (n=44) 55.88+4.78 88.54+7.52" 12.15+1.74 23.3441.18" 8.62+1.35 16.62+2.94"
% HAZH (n=43) 54.70+4.53 71.84+4.98" 12.3242.01 17.9342.18" 8.53+1.04 11.67£2.64"
t 1.181 12.183 0.422 14.440 0.348 8.257
P 0.241 0.000 0.674 0.000 0.729 0.000
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#4 I DQIF XL (¥, 57)

A BT EEREN Kz H A N ANHARE
i TRl THUE P THE  THET FHUE 1 i 1) /= W o | N V=1
Mges . . . . .
(ﬁff) 56.42+5.09 82.39+48.92" 54.23+5.60 80.19+48.04" 55.52+6.54 83.80£6.97" 56.76+6.12 80.67+7.33" 52.68+4.35 80.66+6.87
o HRZH . . . . .
(nogy) SO-09£6.25 TLIOLTTST 53965542 72.197.05" 55984581 T1.78£6.04° 56.61£6.52 70.80£6.34" 52.7324.81 70.2746.51
n=
t 0.270 6.286 0.228 4.870 0.347 8.468 0.111 6.711 0.051 7.238
P 0.788 0.000 0.820 0.000 0.730 0.000 0.912 0.000 0.960 0.000
F5 PR ARE SR 6 L (Vs pg/mL)
5 NGF BDNF NT-3 GDNF
- T THiE TTia] ThiE T AT THiE TTET THiE
224
?’“%ﬁ 27.944.46  44.54+532" 2930.39+151.00 3980.02+262.55° 84.21+6.08 104.29+10.43° 67.28+5.82 98.90+7.89"
n=
xof B . . . .
(n43) 27005469 36265497° 29565223100 3404.06:20362° 84444807 OT.IS:lI41" 67845589 $4.56+7.38
=
t 0.958 7.498 0.626 11.416 0.150 3.048 0.446 8.750
P 0341 0.000 0.533 0.000 0.881 0.003 0.657 0.000
%6 MAFK KBTI (%) ] X, e B L Re . DQIFo B TFG B LRk
4 ST pETTEUSY Al ot 0 N N S v v >
Xnggﬁf’” - ThE 13@5.9@ 4&%32%,5 {?ﬁ’f%")) REOKFHIE TR, B SR Z AR T i i 4
g2 (n= : _
M D PRI 3 o3 4 Fl
S BRLL (n=43) 9 19 15 34(79.07) HILOBE EHRaEREAKT . KRR TR, FHEMN
7 7.441 H Ver-BAS | L iz ah BheE A9 #RE ) . DQ P4 8 T T
P 0.006 ToET, HEELH i T A . Tom T st 58 & DI 2RI &
*P<0.05
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ZKIRER A . 1505 e R ESR  ESGETE S RE N 5
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Ver-BAS 15y HH N TIE S RE N PG , il A% 8L
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ITMS fEBCE 1 5 R TR EIL D ENs ) ThEe, 18w s
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FIEONZR, (et T LI T iE RGER T, (2 BE R IiAH
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