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[HZE] BW i Y 5t (neurofeedback, NFB) HES2# 2 KR i/ (learning style profile, LSP) T
Y AE 2 DI BEIMAE 1% R F% 85 (high-functioning autism, HFA) fSBULHPRIRI . ik ArbEMEE #2022 422 H—
202442 HISA T 86 ) HFA FBIL MBS XSG, SR BENLEC 23550 Joxt B RDIRER 4L, ATRUE IS, Adl4 43
il X RRALZ5 T LSP il 2, WLERALAE XS HEA IRl 25 7 NFB 19, P iieH . i mdlf L1
B T 6 A H B IR SE 4T 9 BF 5E 5 2% (Autism Behavior Checklist, ABC) . FRSlAEJ7 &3P & £ % (Autism
Treatment Evaluation Checklist, ATEC) . #1438 5 W 5% (Social Responsiveness Scale, SRS) . JU T A A o
(Pediatric Quality of Life, PedsQL) #F43 2% 5 ; 43 HT HFA )L PedsQL ¥4 5 ABC, ATEC. SRS W43 fAH etk .
&R THeANHl, MEALABC, ATEC. SRSTFAMIETXIRLL, PedsQL T4 FXIRAL (P<0.05); HFA &L
PedsQLiT-53 5 ABC. ATEC. SRSTF/r2MAHIE (430 =-0.238., 0381, -0.219, P<0.001). £i® NFBELG
LSP B AT Ak HEA SBLIGIARSEIR Bt et r, il BULwIE &, 4T LA TG it
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A prospective randomized controlled study of neurofeedback combined with learning
style profile intervention training in children with high-functioning autism

HUANG Ming-Xin, YU Qing, LI Yuan-Yuan. Department of Psychology, Tianjing Children's Hospital/Children's
Hospital, Tianjin University, Tianjing 300134, China (Email: aiyiyuanll22@sina.com)

Abstract: Objective To explore the application of neurofeedback (NFB) combined with learning style profile
(LSP) intervention training in children with high-functioning autism (HFA). Methods A prospective study was
conducted to select 86 children with HFA admitted to the hospital from February 2022 to February 2024. They were
divided into two groups according to the random number table method, with 43 cases in each group. In this double-blind
study, the control group was given LSP intervention training, and the observation group was given NFB intervention on
the basis of the treatment used in the control group. Both groups were treated for 6 months. The scores of Autism
Behavior Checklist (ABC), Autism Treatment Evaluation Checklist (ATEC), Social Responsiveness Scale (SRS), and
Pediatric Quality of Life (PedsQL) were compared between the two groups before intervention and at 6 months after
intervention. The relationship of PedsQL score with ABC, ATEC, and SRS scores was analyzed in children with HFA.
Results  After 6 months of intervention, the scores of ABC, ATEC, and SRS in the observation group were significantly
lower than those in the control group, while the PedsQL score in the observation group was significantly higher than that
in the control group (P<0.05). The PedsQL score was negatively correlated with the ABC, ATEC, and SRS scores in
children with HFA (=-0.238, -0.381, -0.219 respectively; P<0.001). Conclusions NFB combined with LSP can
effectively improve the clinical symptoms and social ability, control the development of the disease, and improve the
quality of life in children with HFA. [Chinese Journal of Contemporary Pediatrics, 2024, 26(10): 1066-1071]
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P AE 3% 2R B % (autism spectrum disorder,
ASD) FEZLIG PRFEI R4t 22 VA M SR . 2R FRAT
B GERY L E )BE UM E 3% &R AT (high-
functioning autism, HFA) JEFE#HH112 M ASD, TH
J1270 73 1)L, HFA SR 58— 5 0B
HYSAES5, [ HFA LR A At 25 B A
M ERIMBONRAE, FEEILEANE PR
BiEg o R ASD BLE B ZI0RAT A . 4RI
B RESMAESCEERE S, WG
HME R . DRI PR S T AR - A IR T T 3

FREE N2 G RIGTT HFA i 270, 222
A TRi 47 (leaming style profile, LSP) 2597 ASD
HEMINGHXZ —, A . 26
KMUME I = KREZR, D& RJLIER e . 77
Sia s KAG IR RE S V. BESAR Y, MR TR
ST W%, LSP Tl 5] 58 LN A S
o RBUE R, R SR EILM S R T RE T
ASD L 38 77 AE Gamma X B 15 A F 0 0 MK
HLA4E W) [ 45t (neurofeedback, NFB) A il 5 A5 F| 1)
R K S e i 3y, S AN R LTS S, RERS S XS HE
SE MR LS ST ISR, DT s e PRI 488,
P DREmRAE 7 A9 B, NFBIEIRIT R A 40 S40E
BE TP IS S, A ROGE BN T e
S B AL PR

NFB 5 LSP7E ASD & JLiGYT b Bl 8 A ]
P TR BRT & 4 O [/ TR T I R %, )i
FAC T NFB IS LSP 7 ASD S8 LT H i B9 RIT 52
B FHTTG R F 208 NFB . LSP W FH T B3 ASD
AL RAEIR Hh, E0F W2 %0 8 LA SS RE T 1Y
I ARRABGE 0 ST, ARFEEE T
NFB K4 LSP 75 HFA UL AR HIBCR , JFE UL
LA RO A2

1 #ZRSAFE

1.1 MRS

K BRI BE M Bl AL X IR XU BF 9T O s, i
2022 4F- 2 H—2024 4% 2 H B Wif 14 86 15l HFA &
JUABFFEN G, R REMLECT 221543 SR X HE 41D
WS, FRHA 430 HAFRHE: (1) ASDFFH
O FE M R B s W ks E s (2) R
(intelligence quotient, 1Q) =70 4y (3) 4EIR=6 % H.
<14%; (4) AEEEREERY; (5) Wi, Uitk
W, BRIESIER ; (6) BILEKIE T2 EH1E

EA . HEBRARAE: (1) A BB Y Kk g o1 1 A2
i () IR SRR E; 3) &
IR E ;s (4) A RMPRE; (5) fEAE
LB ;. (6) KNA & BYMAAG
AROFFRAFBEIC B Z: D s HAZHEHE (1.2022014) .
1.2 FwmE

X BRALE LR ECLSP HHIZ, BRI AG T A
SRIRBE HOULEE o B 58 L% ) KU, JFAR IR LSP 10
A IS B LR A 12 2 AR R AR, F
AR, G (1) mFERm; (2) Pk, &
SN Z i) RAG s (3) JF AR
Jes s (4) $ATIIRE: (5) ¥ (6) ic
RS (7) sl (8) AW Snib
LRI (9) NN IKFEL IR A 412 R
(10) HZhJ7o rHEBERE . HEEHh P T LSP+
o BRIV, 1k, ZKeBS5, ExTh
el B AN SRR R AT, IR N AR A G
WGRIAT, BERK 2T NHT, 3 hide iELE 6
™A

WL 2H B8 LA X B2 BE Al B 2 F NFB 3t
7 P LA ) B B Infiniti 3000A (g 5 HR LR 7
FHEABRITAE A A ), R e i Al s T 8 LA
M, P HAR B H T, AT RS, S
40 Hz fili B3, Gamma 5t ; s A& P T g LA B
g shimE e, AR AT, MR R,
SRS LR, SR Gamma ik LG 2, 8 A0
e ST s L R B4 L. 5B, 20 min/ik .
HETH6H .

1.3 MFETE

(1) PMAELT KT 2 & 5% (Autism Behavior
Checklist, ABC) "' T HFA BJLTHiAT. THi64
A, Al ABC 5 2 IPAG LI RAEAR , G045 %
W AR WRIKIEE) ., TEE . AT A RS A4
B, 5T H, BAKH -4 Bar=5D4E
FERFSFAHINS x 100% , 43 %5088 = e PRAE IR k™
Cronbach's @ 2% 0.89, 15 0.86,

(2) PRAMAEST 20T 7 % (Autism Treatment
Evaluation Checklist, ATEC) " . T HFA & JL T i
B 6N HE, A ATEC PPAl L I el
T, ARG AU . AHACRES) . B . ATk 4
NS, FARHE0~3r . BUr= A I ZH,
3 B0 B LAR T 8™ H, Cronbach's a RECH
0.86, fri/X0.88.

(3) 4k 22 & Wi 7 % (Social Responsiveness
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Scale, SRS) . ALFEALAZFGE . AESSINAT, 4EAS
W38 #EsZ sl OMET T 5 A 4ERE, 2654
5B, BIFH M. Ba=85EZM, %5
AL ACBE J1#K 2%, Cronbach's a RE0°H 093, 8
£ 0.90,

(4) JLEAAF B R R R (Pediatric Quality of
Life, PedsQL) "*. FHFA B JLTHiET. THi64H
iF, i PedsQL P4 FBULAE TG it , G431
e, NEIIEE . HACTIRE . FATIRE 4GRS, dE
234M5H, BASH0~477 . BAr=5%2c HZ M/
HEL x 100%, 535008 =5 A2 16 B 4, Cronbach's
a ZH000.92, fHEE0.89,

1.4 Stz

K HISPSS 25.0 B AF#EA TR A B . THEEBOR}
A IEAS AR IR « bRz (x+5) K,
Y [E) F A P REAS ez ey, 20 PN EE B R B e 6
TR IR (%) For, AR ¢ K
90l 7 S 1E R T R BY Fisher 8 VIMER L . SR
RLAE 15 A7 5K PE Pearson 43 #T HFA £ JL PedsQL 5
ABC. ATEC. SRS ¥ 43 By A OGPk o £ 5 7K F
a=0.05,

2 HR

21 FWAHBIL—RERILE

gy A 8615 ASD L, Hr 5 4741 (55%),
2396 (45%), “FHAFER (8.7+1.2) %, ME
ZHFIRT RRZE RROLME S L AR L TQME 2 R
Giiteram X (P>0.05), W1,

&1 WAHBIL—MABLLR
PR (1) i 1018

4HH P

H 5’8 x£s, %) (Exs,4)

XAl 43 22 21 88+1.1  80.0+32

MEg] 43 25 18 87+09 79.8+23
Uy A 0.422 0.179 0.334
P{E 0.516 0.859 0.739

E: [1Q] 7.

22 WHBILFAIFABC. ATEC. PedsQL.
SRSIT4 LB

FTHi64HJG, W4l ABC. ATEC, SRSPF4r
T T WA, PedsQLIEA T FHIRT (P<0.05),
W %E 4 ABC. ATEC. SRS ¥ 4» K F % 18 41 |

PedsQL T4 FXHRLL (P<0.05). W32,
*x2 WMARJLTHEIFZABC. ATEC. PedsQL. SRSIEHLLE (F+s, )
i - _ ABC 243 _ ATEC 43
T i )5 tfH T i T tfH PfH
X HRZH 43 7511 66 = 10 3.941 <0.001 82+6 63 =11 9.443 <0.001
=<4 | 43 74=x11 5210 9.716 <0.001 82+5 42+10 26.657 <0.001
tfE 0.089 6.330 0.219 9.004
P{H 0.929 <0.001 0.827 <0.001
PedsQL 43 SRS 3
T TG tfE PlH TTRHT THE HE Pl
53+7 58+ 8 3.001 0.005 95+ 15 86+ 10 3.008 0.004
53+38 64+8 5.372 <0.001 95+ 11 73+9 9.514 <0.001
0.250 3.629 0.225 6.463
0.803 <0.001 0.823 <0.001

e [ABC] JRMUEET APFE s [ATECT JMAR FAGT R R 5

2.3 HFA #JLPedsQL 5 ABC. ATEC. SRSi¥f
SRR
HFA f£JL PedsQL 315355 ABC. ATEC. SRS &

[PedsQL] JLEEAFENT RS ; [SRS] HAZ MR,

Sy B % (4 B =-0.238, -0.381, -0.219,
P<0.001)., W33,
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%3 HFAZEJLPedsQL5ABC. ATEC.

SRSiTs B X
o PedsQL =¥
r P
ABC &7 -0.238 0.028
ATEC B4 -0.381 <0.001
SRS A4 -0.219 0.042

TE: [ABC] JVMUAEAT NITE 2 [ATEC] JIVMAETFROT &
;s [PedsQL] JLEAEAFFUEIER; [SRS] AR

3 it

P 35 [ e 7 S o0 AR R
2010—2020 4 ASD KA #H 1/110 35K 2 1/44 1,
it [ PR 7 22 W R G565 T hids th, HFA 248
KB TR PRI B 1070 4314 ASD UL
HFA LR 2 .30 S YA 38 5 T A7 50 ok
BEhg, B EoR, HFA 204 ASD ARER) 30% 7,
I RIFSE S, HFA B L o 00 T 10 R0
IR, FEARRBIER @A B AN, 2%
2 TR R A A T T X T HFA &
JUAE T

LSP 5 HAM R E e R 22 /e T, H
HArJE 2 F ASD UL A F IR 2= 2] R BUE B
B ST 22 2 68 ) o M Ma 55 Y PSR AS R R,
LSP T 2R AT 2035 ASD [ LA 2317, [
i ASD SiEIR - E AR . HAL A TN, LSPXf
ASD BILMIBITRURAFEA, B — T AR —
i T NFB RS B A ssa TR AL, el
R LAIBL ) A BRI, 3R 3 5 A ik
PR IGIIRERAS M BBy P98 7R, NFB
TN TFIRIT A 5 | R A S
Al R NS 2, LSP 5 NFB X} T HFA
D Ul o= N I T3 Sl - £ AN R (AL
HE— B3R T HFA LI RITRL

AR WA, WL ABC. ATEC. SRS
PEOME TN RZE, B NFBEES LSP A 2l
HFA LG IRAERR , $ETFtache )1, s .
ST HIRHE T, 58 Tk UES R
], 38 W R MR i AT H e, T
/b SRR, ToIL IR B L R+ K H B
B E P, HFA BILTET T 8 i 5 T8 iR 1 2
IR, AFIT LI AR o 1 LSP | R4 A Bt
W R H AR R RS HFA B L2F > KUk, IF7E
LSP2E ) i, BERRE AT G HFA B LFFIE 2% >

R, HEssA BILER B RS B LSPET
wiak R, Eh B AEINS, W
“FFRAL SR . R KT RS R 4E,
L EShscH, PRBGEEfE R, TR,
IfE RN SR, LA SR TE TR S 45
Tt ZE R Ty, BRI R AR IR . [R]A i i LSP
“NEZAKPEALFRAGAE R R” P Edathl” S
21, EHFA BIL SRR R, =Y,
TR E L BRI, SR BB | SR K ek
MR

NFB i S5 S T, de PR o A S 30 1
i R, i AR L FR U R A R A, R
HFA UL KB T A FRE Y, micss BULIG IR
FEAR . NFB iR BR80T i B h A i 22
A RRLREATR 0/@ LUAEL, i F 1 22368 IO 1 6 1l 55 R
MY HEA B LIE 25 SAE MR 2. [F]I NFB
I T o KR R e R, O R G B
R I 2 20 AR IR R, PR SR A2 4 i ki 2
Yf, fRPEpR e A, FF i s LI RE
R AR AE Y SR 1, NFB REREAT R0
3 4~6 % ASD FBILM ZIMRAT R, FEAR ABC 143,
AR ER G Z AL, N NFBRESAE E LK
WG BRI IIRE, R ILAEAS . TR E A T A
AR, X NFBAE ASD B JLVAYT b i g 2 it
T5%,

ARG LS R R, HFA L PedsQL S5
ABC. ATEC 2/ 2 MG, R NFBELA LSP Ik
A 3E s HFA BB LIG RREIR S, 27+ L
AR EINTE T, ABC R SE1TAE ASD # L
I RREIR Y B B 5%, (R B2 0.94, HIF B R
0.95, GHREGE . 170 BTG AR NE, BEA
R W HFA SBOLIG RAEIR ™ AR " ATEC 8
I PR )32 W FH T ASD (& R YT SR A, HOT
ARSI DR, L& F K,
WAGIE ST . tH3CRES . IRAIE S YRR, TR
Shy 4] M PEAG BB LIG T RCR P k] UL ABC,
ATEC PEARFRAIG, M7 BB LI RAE R A BT el 3
BT A E R, £ HFA Bz, B2
PEAT Ry A8 Ui B i SRR A T R e, REMS Ut 1
S A, SREAES KR, A sh R
B, EFATE R HARBRAA AR ZAL,
WEEAR A, PABILFRRII=6% | BT E
WA, ARFHESEAS Z 0, Bk
Ak, [RIEPE2E R LN ABESE, FERKBEDT
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