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Abstract

With the development of computer, Internet, virtual reality, robotics and other technologies, digi-
tal therapy has been increasingly used in the intervention of children with autism spectrum dis-
order as a promising new way. This article systematically reviewed the existent relevant litera-
ture, introduced intervention studies adopting digital therapy in the aspects of social ability, emo-
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tion, attention and memory of autistic children, summarized the present status of research in dig-
ital therapy for autism, and provided some suggestions for future studies.
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1. 5|15

H AE B &R 565 (Autism Spectrum Disorder, ASD)J& —F V2 Mk B hg, HEBERI NS E R
T (RIS 5 20 I b5 A1 8 5 ZIHAT J9(Cooper, 2017). JLEE [ FIAE S ) L 3RS #2024 vh g o ™ E ) —
T ARHE WHO [IHE, ASD 8% KZ1N 1%/ 47 (Elsabbagh et al., 2012). HR¥#E3EE iz oy 2023 4
AN BTG, ERER 36 4 8 & JLEF A 1 4 E5H B HER R, &2 2.8% (Maenner et al.,
2023). ASD ML M ELILEIER 4, iS5 A1k, HRIELS] A BI#i (Elsabbagh et al., 2012;
Maenner et al., 2023),

ASD & BARBEIRK, (HHEANEERE AT TR, A LT INAERINF2. B, %
XFASD JLERARIT T, F 22 DA E AT AR TE B BERE 08 B AR, ABA TR R IE S ) LE — S5 &
toiEE) . FREXT ASD JLE HYE 7 AT A T % R B, ARRARRE B2 ) AN 8 . B
ASD R WIRTT A AR YT L CEAATRRIT B ST BIRITIE. M. AR
BRI REAHOCIE, HATE N B FRET TR B8 i 305 5354 57 0, Hodh 20 Mra] £
5 [ PIOMUE [ K AR HE T H (2015) AR F, Q45 14 Fh “HEHSLHI TR, 3Bl “IELEHBLRI 575" A3 Fh <ok
WSLI 78", o FAREC LA 50% A IR A& “TRSEII 777, 0 AlAT T 1U(67.9%) 1B & VI ZK(63.4%)
H AR 5 H0215:(53.4%) FI7R E7%(50.4%) (M2 58, 7%, 2020). 1T ASD & HA#AE R KIS i,
EPIRIT ITERT RO RA — SR . —DRGLIAERY, BIAVFZ BA ASD 1))LE H T IEfER 2R
T PETT, 1B)LFRA I SRR Z 0 7 I3 4b (Mepheeters et al., 2011). BHWFREY, 540 e
TER B WA FI W B AN R A 25 A =2 1, B dnie B pE 5-F2 € ik 75 S U4 1] 771 (Selective - Serotonin
Reuptake Inhibitors, SSRI)ZKZj¥)7E L2 ASD 3% F L N\ ASD B3 18 & HA 5 & I EE AR 9T
#(Accordino et al., 2016), X' SR L R K AR =1L ASD JLEEH SSRI K25, 1bAh, 3TN T N
#r(Applied Behavior Analysis, ABA) L EAT AIRIT ANE 597, FRELTKIHRGNZR LIk N kst
Jiti, TERERM . AR, 54k, B — i X A 1IE M B B sk T I R LA RS v ASD L
BBV IR S . X SEH TR S A B ARE TR %, DUIRSS T ASD JLEVRIT IR .

7 RSN, ASD JLE U157 (Digital Therapeutics, DTX)MIE 742 . M3 br 7697 BE A
TESL, BT R M@ R, B TR I A ORISR AR X R A (R R LA B R AR A T VR F B BT T
KAIGIT BRI . BERS . REIR B4 4% (https://dtxalliance.org/understanding-dtx/what-is-a-dtx/) . 7R 97
BT EIT MO0, B R R REA, @ E R MBS, R B, wy
NS 25, BRIT7 S AT VAL S, T DL A o BT iR T 7 il R S ot i T I 2 S B R R
WEREM B TEAR . BB ATFE, BRI EaMESRE, EEEmlbriEmT iR, 25
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(2 T B AR RURIETT T 2 S A DA SE R R AR SR B0 () T F0& it W] A 28 e 0t B8 0 T TR T
EHRIRMERIR] S, R TR AE R A E YT R BRYE QT 7. ek, 1B B RIS o 2 50 (T
T BT A, RECEIRIT R BN SR (TGS, 2022). BN EIREERCE, B iEnyT A A E T
GEAJREE . ARYE AR, BUiBIT T LU AL AR, RE R EMAHE AR, o 14 F
PR JE . TEH HE ) LEMBRIT A, FEEH T OSSR — 5B, ot T3 R
L (nsa s S BRI BIRAE) L Td 2 EB (id iz - BUS R ARRICIZER) . R TIHE M
JRER(WE 24 2] R IATEE) . R TR IR (sl A s ER) s R, A T SO BT T
WA, AR NEIT NI EMRGT R, IBEIRE RITE.

b IT RAARREARF B, Wt EVUAHEGIT . e TR HRET . w2 SEBARBhT7,
PAEALEE AT F5E (Hollis et al., 2017), >KyGITECTIUEE SR, (OEAIT A BFRITHXERE, @
WRVESE, PIEEMELES, RIGEEE, AT LA R AR RN A (R R, i FOE R AR SR RS, 2R
KR Z [ PARET TSI A I EM . B BRI ZE LSk, | EE R Ry RN R
(A&, 1970~1980 4F, HFAF H HEETIRIT AR HARY) N 0~1 6, 1980 EAERF N EFFEL) 5~7 J
M\ 1990 AR H 5 HHS B B HLAE R R HL 4k % (Ploog et al., 2013). W2 RFFR, HFHIT
AT PAESE ASD JLE AT 54 TERLLSOAIZEE T RIEE ). HIE4 1k, B WO AT ah
GIRT, ARSORN IR DT LT RGN, FEX AR 787 R 34T 0 T AT R B

2. BFRITHRE ASD JLEHZEENRER

FEAZRERG A ASD JLEE (1) = FER G, AAEHAC BB EREG, 7EALAS H A RS S EE, DU R
PRFANAERE N PR OC R L RE B IE AR 20 FTUESE, BT i e ASD LB AL ASHRE A 35 (80K
AT BT, EERH TN PLEs AR B, Rl U4,

BT ENLI S R #1218 FHTE ASD JLE FIHEACRE 19T+ b o W Penev S5 R IIT T — ME3)
NFFERF “Guess What” , B EAEFHLN 3 & 12 ¥ (1) ASD JLESRGIE Tk 067 . T, Jk
HAERTAURER— M BT, FHL L BR— RGBT IR R Z — (I — M AR, ASD JLE %20
W ARG MO0 B B3 R, DUERE LRI S ) LEAEB AT 4 o B—/ Nk — Xkt 90 B, ZREF
RIt 3k, FH 3K, 4. RN, BETHGE, Pl N8R ANE RAT &R VT
FiT, BRI T REENEGE, RUZN AR AT LA SRR 2 ) SRR J1(Penev et al., 2021).
Parsons %5 — XU 78, K T —A4% 8 TOBY HINHFRT, BB THEMIIG: Wiissl. B, &
A H A (LR ). FFCHESE T 59 4 2~6 £ ) ASD JLE, HHT TR HIBENLN BRSNSk
B2 8 AT 2 NS R IE B iPad 25>] TOBY MHFEREZE /D 20 0%, FRe=AH, SRIFHEHATEI,
HAE 3 A HJEHHATIEE S . X RRAUAAT T, AL RIS TS pHess R, A
FE T X HRAH,  SCSG2H AT A B R ANTE & 8 5 TR I 1 35 (12438 (Parsons et al., 2019). Hopkins &5 7F
KT GRS ASD JLEA T H ARS8 FaceSay. A T U&1IE FaceSay A7 %, MR EIHET
24 ZmYIRe 25 ZARTIRE B FRE )L, PR )L BIBEHLAN N SEER 2 A B2 . ) s Ber 4 ) LB A
FaceSay #ET T H5H 2 k. AKX 10~25 040 IR, A ATIZR ST HRIG ROBEAL. X0 IR . IR B AR AN
154, FaceSay ' [)/NIhIE 445 1 )L SR (I H ) R 4. 7EXTREAE A, DGk L 2 R A AT 4 1
ZMNGR—ILFELE 6 JH, B i 45 R W, FaceSay AMY AT AT b de = 1 s Dhae B PADRE JLZE i R0 3
THEEVUNFIAAZ TANRE 7], WARMS A B3R SR ThaE F PAE ) L2 09 AR I Ak 22 B8l RE 7 (Hopkins et al.,
2011).

BT SRR, B e A AL ARG ASD JLEE (AL AS AE FIEEIT T . G0 Al 2% ASD JL
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G FARHEAL I Z WL N IEYT, —JLHE3E T 8 N ASD JLE, FHisr A 3 M EL: B —BUE N5 A
HE), BB ASHEEANZ D), =B EANG NI, {258 BE T, 4
RER, @FHE—K. N 10 BT, ASD JLEMHA AL EASEE T 86% (Ali et al., 2020),
FHM=AET, RN 757, ik ASD JLE S5 M = AN TS, B AN H 3,
HRHEE N BBl R, FE RSB R VRS . SRR, ASD JLES
HLEE NN N Z B 1015 5 B30, LOTE i 2, X R INLEE A AT DU R N — 22k ASD JLE
4t 2 B (Kim et al., 2013).

UbAh, AT R AR WA T ASD JLE AL A RERIIR = . WTE Voss AT I —/MEEXE ASD JLE IR
FEARRFTE R, B8 T al F M &AT N T B, MAMER 73 TR R TR SE Superpower
Glass(SG), M ASD JLEEAEZKMMEL, ALk HD E] Android 2 AEFHLN . SG #MEAR Sk AT LA #4281k
IR, RIEEMBITFIN A 2, 128 AT PR K T R AF 347 028, SR)5 R34 ASD JL
Ho XTSI AT AT Ik B, DA S At ASD JLEMI RS . ZFRHSET 714
ASD JLE, BEHL O BCSEIGAL R IEL, Seab i SG MECEMIN FIFEFHEAT T N8 6 & A8 4 kK
T, xF RABEATH AT . SR EIR, SEG4LH ASD JLEAEENAT N ER RS TER L SXEA
M B3 1 8GE, U SG T-HAr LA 1 )LE A 24T A (Voss et al., 2019), BT 7 5 M i # (W HR46%)
PG, T DAASSZ I (8] 2 (A R BR 1], AR SRAM AT DA — P By, 38 wT DL AR O —Fh 2 DI RE Y
ATER BB, WU LE RGBS Vi) LE B 5 ASCIRSE.

AR, BT aess ASD JLE MR 1. AR EARKZ, Feil@ KA bE
HUGT R FUAE LD o A, ARG 50 AT K HA I BRER B 15 SRAE B b3 25 T ) RO 2 15 R K R
Ffo IXEGHRRARKH T TR EAR R M7 1

3. WA AIM=E ASD JLEISEEER

Th 4 ats /& [ HIE LB A — MZOREIR, HEERIAE G, HEREIMBERTNRY. A
WHALRM, BHREJLEEESRAM ARG, B2 0 M E B R ik e IR E . 3 FE
JLEE PRI T e R 3R 3045 B A R BAAE R, A REARYE A 5 X RRAH AN TF 8, it g

HRIHEZE, A BEER Bt N BT B 1 (Pelphrey et al., 2002). 1R 2 H FIAE )L 2 RIAE A4 fa
W CLR R 4 5 26, AELARIEFIAT A S04, JRAER S & im FLI WoR e g Y () iR Bk 12 5h
(Lacava et al., 2007). HHETEF 7757 ASD JLEAELE T IS, FEEREIGEEM T, B
e H RS & DRE L R PR RE S . XM T FRE R FES, SRR
Google IR%E. HLEF A ERIIISL, BEGRBIsLEs,

HAl, CAHREZRBINETEHT ASD JLEELERI T 7. W1 Hopkins 2571 & B i Xk 2
FaceSay, it r LA R = B FE JL B B TH FLAES 251590 B8 1 (Hopkins et al., 2011). 7RI IR — TAF 72,
Rosenblau 55 LA 2 AR RL 2 9 B, B T — 3K & T N s ThRE N B e B8 Bt i 38 T LA AL
2=\ Fnill %5 J77%(Social-Cognitive Training, SCOTT). fhfi & AR 2 S5H BT BERER, FIHA
KB AR F i i X5 R 0% BB R M R A AN R 2 1l A i e o #E SCOTT =AM, 25380 DL iE
TR A BRI ER AL AL RE ). GR B, T SCOTT Ik SEib 4Lk % T AE4 52
PR H IV 2RI BRZH RIS 7 A 2 DA 0 T 1 S35 e, T X 6 5 5 R ) R e 3 280 1) KR i
DX 3057 5 P I AR DG o i Fe R B, A A 2 RAR 25 T vk T DA S B b R R A B iR T I R
(Rosenblau et al., 2020).

teAh, BT RGBT Z AT ASD JLEITE LM . Sosnowsk 45
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GEET N AT N M AR AR 338 #5452 K (Gaze-Contingent Eye Tracking, GCET), #it T — KM% -
IR AT GCET Al ABA MBUEHAR, BTN MRIIZGE. WL Z R a5, TR~ W,
JLEAR R 2R, DL AT S ) AR AR T AR A L R IR S A LXK, 2 51 S UILRCAT 55
WA R, TRNZRIPCRIER B3, JLEMTEZIR6e 1R 20 R8T, IF HaxX R Al 1
REFSA /N LR AR T o PR SEA R ENSA RV ARNKES S, X EEE
JLERIECF TRk TIRRMAE, R\BFHITEEENMESEE MBI, il g
R 77 ke B PTAE J L AR (Sosnowski et al., 2022).

DA BB A R R, AT IEI ARG 1 AT ECE I B Voss 4
FIF Google R4k ezt FH FAE ) LE R ATE &R /1, DL ZOA BN SEEHE A RCR . T A aiR
Biah & AL TN HAR T K47, Google IR FEA AN H 1. — &5 ASD JLE F TR R, —
5 ASD JLEE IEAA IR LB AL AR R B R 115 4 . Google IRBEHEAL T 3 B Hiipakiomiat: 1) #
PEEE: RS R, i E AR N LB TR SR BE R L R AR B — P, s RS sk 5] R AR 1)
THAE RN AL G 2E: 2) L. Rt fEd, B 2R LEFNA N EERIE %, Tl
FFHS RIS RN; 3) H k. —FEmseHRnEsh, I, JLESERTE 5010
ARG IR, R LE AW MR I R 1T 246 . T4 R, NSRRI Zad 2,
)L 230 3 A B 5 A A U T 50 2 A AR s A B A ST, A U s T TR A AN 45 (11U (Voss et all.,
2019). H17T Google MR AT LUEZAEH, X1l ASD JL# 78 5t AEAS 3 R 4F (111 25

WA MR FRER, BT iksie A A3t ASD JLE ITH S FRIE G ), @i g i, W
A LAHES) ASD )L B 442 BE T B 2ea (Kim et al., 2013). {HJ& H BT Kk 22 800t 5t 3 BAE 72 R4 1)L 15283
i L, JLTFRA NI E ASD JLE TS RIEMIE LT ISR, 5% RIERAE LR 55415
FYIRG, ERRMB T, TEREERS ASD JLEEH AR I3, wfigs ASD
JUEE 1 45 R IE B R B S 4 45 T T S i R

4. BFRTTAEE ASD JLEERINER

K53 ASD JLEEAFAEVE B TR I ), H o 3 [)3E = (joint attention) A5G & ASD k%O EkfE 2 —,
X ASD JLEM#L OHEUR RA E R, HAfT ASD JLEFR MBI, EEERELFEFR L,
BB IR SR LS R B ENUEARF & HLEE L R S SR i S A5 A [A] Bt o

HET OLE R 2 E T Ewes e, BT ASD JLEILFREE KTt . tbin, Bono &K T
— AR BN AR 5 GOLIAH, AL4E 7 AN 4 A IL[EE R . B 7088 A ik
Xt 10 4 ASD JLEHEAT T 3 AN HMIT- NS, 45 R BLZ Rk aT LR R ASD L3 [ 45 Al RV B hg
(Bono et al., 2016). T L FUAEA/N BB XHIRAL, Jouen S5 FHZ I xR4T 1 58 KRE AT K Isf 8] F)
BEALXS R 5T . SCERZHE 14 44 ASD JLEAE W HUATT (LAl FdE4T GOLIAH JiExk i, R4 10 4
ASD JLE Rz iR T, T 6 MABRIM, 24t GOLIAH YIZk ASD JL 78 K 2 HU Ry Sk
HHEIN T BATAESS IR, 72K 22 BB i sk b 4 v 7R 2 8, ST ST ZE R OGS T 2 F L ) 22 S A
2.3 (Jouen et al., 2017). R T PRk 2 A1, FILIG SRR T ASD JLEE BT Tt A — & R, 1 Bartoli
LAY NI AR S T — R BIEE T2 2 B TG ALt (an ke Bk B 2 i), X% 5 44 ASD JLE AT
TREABAE A BT, JLEFATERE 5 IR TR 45 S8R, B A 34T HAR YA T . TS R
N, GRS ASD JLEE 13 /KA B R B (Bartoli et al., 2013).

Bk 7T RN, ASD JLE G HLAY AR RILH SR F 24, X A HLEE N BAIT A
ASD 7RI i E B2 —. 41 Warren 5%} 6 4 ASD JLEEHEAT TR 3% 4 IREIPLEE AN (NAO) T,
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TE SE56 18] 5 AR BE AL 2 IUE A A P i AR b, WLES ATEFR ARG H AR 258 & 5 fml 3k, &4
PORTFIGIE, WE A 7 BIARI R E O, JLEAE 7 B RERIERT BN TER T L FEER. 258
KIN, ASD (2= T ) LB FEAE R HOGIR MR NTENLAE N, REWLAE A (3 R0 S o iR s S B 2R 1R
i, 10 HBEE I ] A HERS ASD JLE X 2R AN AR NI SGVE H: A 2885 (Warren et al., 2015). B 78285 5K
B THERNRSELEYIZ: ASD JLE & MR /) T T IVER « 2018 4, Zheng 55X 2 | 1914 % (NAO)IEAT
Tk, BT AN ARS(NORRIS), FEitk 14 44 ASD JL#FRFEHLEE A 5 i IL FIE & A
%%, @3S i ) LB ERBE AL A8 AN HR 7 56 i3 RV ST 55 1R IR A 2 LA i FH 3 /KT, kil & ASD JLEE 1)
HFFEREAT. GREIN, &ik 4 kMg, ASD JLEMILFEFEEHERERS T, HEZMARFES
TEBZBURRE T ) 5 AN Bk B H 3 7 (Zheng et al., 2018). Kajopoulos 25878 WA JEH], JL#E
REBTE ISR R B REFE R 21 5 AR E gl . ATTH85E T 7 % ASD JLE S5HL88 N — AT T 6 ik
FlAER ISR, JLE R E LU ALEE NEEEALR B AR, SR 54 T AR #E . st 4 )L O
SR RS B IERRER, DL TIET S M S AL A v SR AT 4, SRVl e S 3[R B R B
FLFEREMIRE ST R K IN, Zid i1, ASD JLE pyma B L Rl S A3 3 1 2 3% 035 (Kajopoulos et al., 2015).

BT SEANEBN LS, BHRAEFLT Z M ANNBE T Al FRETHE - METAEES
MLEs NI SE R ATV, R, LI M4m0 5 R AT 5 40 B — A PLEe N, 7L [RIE R A
Gl AL AR N R RS AT B ) ) L B SR i 2R, B IR R B4R, [FINK4: ASD JL#E
S I HRL A fid R 3 fh S P A5 K04 . BFFE &0 12 44 ASD JLEHET T i 6 N H T, £ T FiRi s 25
KA AR A 2L B FEVF S ER 8. ERRY, THEEA)LE LR 2 e e
BT BERT, JLE AW EERME S LA TEGEAl et al., 2019).

teAh, BRI SERAR M)z N T ASD JLE MR T . Mei S5 K T — AR T RIS,
ARG SERIE RN R, TEZiEk . ] @ il R\ Py L BOm i f €, P 2 e 3 BOm AT
IRAAS AN L [F] OGRS, WXk A Re gk St AT . SEoailcse 1 P ek b BRI VE AL B AR 25 R B, 45
R, AT E SRR 5] = DhEE ASD FH/D AR J1(Mei et al., 2018), iR B 5L &L L0055 HEAT
1, AT IREAESRE, Ravindran SSERFRAE HRAT T — B0 AT, 3H 12 4 9~16 £ ASD
FHAEAE 5 NIEZ T 14 YOO T BRI SEHE AR SE R sk Il gk, LR ENES S RE, 5%
TEHASE IR A RO B 3 & ke B30 & AR T Rk 28 4k (Ravindran et al., 2019).

AT TR, By idxt ASD )L LRI & A SGE A B 18U, AR B AR 2 B0 5T A 2 /MR
AT, N HERZ XA, TSR, W R S T R G — . RRFEIEATE L REAR
(s SEACI [] FR BEATLO B SCER AT 7T, DASE AF s Al He iR g7 6 T2 ASD JLEEVE R AR .

5. BFIETTXIE ASD JLEICIZHV1ER

2R A 7E T ASD JLEH . FIFFERY, ASD JLEAL A MM ThReRidAE &,
WAL R FAL S AT e e AZ R R 4, 1212 DhRe 2> HOLE W iR, AR EF I E Al i,
I, AATE 2RI TARCIZ 8 E, X B F AT AL 23 (B S 12 AE Fid 2 D g (Williams et al.,
2006). IEHFREY, HAELHES RN ASD JLEE, BT ORGSR g Mgt X 2 451, 5
HABA TSN BACIZZ A, TS BURATHE AR IR B SR 4, X558 ASD B idie a5 HE 4
Bk R /0 (Goh & Peterson, 2012).

— LR AR T B IR R e ASD JLEMICAZT)RE . W1 De Vries S5 & K — IBEALX HRSLEG, {3
=M G W C R PAT IIRENIZRAEE, X ASD JLEEHEAT NI 6 F St 25 IR T-TIZR. 45R%EMH,
2R S T ASD JLE ) TARIRAZ B REEPEAIE R J1(De Vries et al., 2015). Goswami S5 K& 1
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—NESRICIZ T AL Rk APP 5ERER APP MR G, ZM Pl T H Wt R, Ho
M7 RIS O, IS —A SR S M 2 B R A (Goswami et al., 2021). iZBFFLE WA 15
WIVEER, YO BRI, BB AT ™% R TR 7. Wagle S50F K 1 —NIIZRALSE S
) TARCIZ I FHLI R, X ASD JLEBEATRER 30 708 I — A1, 48K, ASD JLEALL]
M TARICAZ KR IAT 2] 1 s, o HLAE i b 2 L B0 4 () LB AE ARSI 77 Tt 3R B A B 2 | 53
(Wagle et al., 2021),

HAl, XT ASD JLECIZ 5 H TR IT i R B> . WA REIR KRG, B-nITEscE
ASD JLEIEIZTT A —E/EH], R THRCRIEARIRE S, AL SHE k= . IZRhIRECR
AR ROEW BIFARCAZ P A . PRI, ARRIETE BT R A R AIIRTE ASD JLECAZ /T By 7 i,
FFREAT 4% B BE X T T 7

6. BEMRE

FEXTIUAT FE R SCHR M B2k b, ASCAV AR 1 307 T ASD LB AR 1528 FERIANSIZTr
T Rk . BRI (T 7T BORE T B rin T on ASD JLE RN, ARSI e B i £,
HEMARRE, KT ASD LI TR IR FL AL TR B, B A AR SRHE U R B2 L. By iRy
PER— ALY, MR RIERAER, Gl A AERIER . WA ey a7 7 s R AEFAT R -

RARAARMIBETE, T UAAE BLUT JUAS I3 T AT AR AR -

1) HATHE 2 RS HRREABEN LA IR TE o 1 T 807007 7 i MBI R BN T I TRV, 75 B2
ZMBERN, A WSR2 #ALAE P S A BR B, DRI AT 1/ IMEAR R I T 7. A 2Rt
FCRINRIL T HBORIT I RCR, (BRI RE 4l REMIER BB Stt, IFRA
PR ISR . AR ETT T 2 1K™ B PR AR BEN U IR BE T, RTFEA G AR IR T 77
RITIRCR, FFEATRIIRE TN, DLW PES ASD JLEEyia 7 7 RO L AT Fp 4k

2) A ASD JLHIFR BB TR B . ASD JLEARAEFEAT — e H A RRAS,  4nid i i
ZARENG . TEORT MRS . KSR IR DU S, IMAZ M B BER M7 e . I, AR ST
i B B G MEE R B T T IR B DO E R ASD LRSI S 47 (10T FRCR -

3) KRR THER VR IR T IRCR . BT, KED BT BRI ER . ST AR
PRI EC IR RO, IR AT SR A 2R 2 I BOR (U D RETERESE IR BUR) KPP A5 ASD JLE L
FARYTHIE AR o ME AR A BORAM RESR (1t 5 N 2 I AE A 1B, 10 HL AT AR s T FUE 8 R AT L )
X IRIEECTR T A B E R AT B35 O . RORWIFFE R B2 R R S M s R 2 O RR T B ik
VG REPIEE SR SR INCTS

S
AHFARH] THILE “Obw” “HOU” BERBOCTHRITE B (%5 2023C03002).

&5k

WRE 58, FE%(2020). [ AUMAE 1 2 RS ) L3 e 52 LA T TR0 i P BUAR BT . 77 1 R R 5 4% i, 35(B),
590-594.

FFR, FER, B, 552022). B AN HBUR RORKR RS, FEA 7L, 1T(T), 39-44+84.

Accordino, R. E., Kidd, C., Politte, L. C., Henry, C. A., & McDougle, C. J. (2016). Psychopharmacological Interventions in
Autism Spectrum Disorder. Expert Opinion on Pharmacotherapy, 17, 937-952.
https://doi.org/10.1517/14656566.2016.1154536

Ali, S., Mehmood, F., Dancey, D., Ayaz, Y., Khan, M. J., Naseer, N., Amadeu, R. D., Sadia, H., & Nawaz, R. (2019). An

DOI: 10.12677/ap.2023.1311655 5195 o3 2


https://doi.org/10.12677/ap.2023.1311655
https://doi.org/10.1517/14656566.2016.1154536

2R 2

Adaptive Multi-Robot Therapy for Improving Joint Attention and Imitation of ASD Children. IEEE Access, 7, 81808-81825.
https://doi.org/10.1109/ACCESS.2019.2923678

Ali, S., Mehmood, F., Khan, M. J., Ayaz, Y., Asgher, U., Sadia, H., Edifor, E. E., & Nawaz, R. (2020). A Preliminary Study
on Effectiveness of a Standardized Multi-Robot Therapy for Improvement in Collaborative Multi-Human Interaction of
Children with ASD. IEEE Access, 8, 109466-109474. https://doi.org/10.1109/ACCESS.2020.3001365

Bartoli, L., Corradi, C., Garzotto, F., & Valoriani, M. (2013). Exploring Motion-Based Touchless Games for Autistic Child-
ren’s Learning. In Proceedings of the 12th International Conference on Interaction Design and Children (pp. 102-111).
Association for Computing Machinery. https://doi.org/10.1145/2485760.2485774

Bono, V., Narzisi, A., Jouen, A. L., Tilmont, E., Hommel, S., Jamal, W., Xavier, J., Billeci, L., Maharatna, K., Wald, M.,
Chetouani, M., Cohen, D., Muratori, F., & MICHELANGELO Study Group (2016). GOLIAH: A Gaming Platform for
Home-Based Intervention in Autism—Principles and Design. Frontiers in Psychiatry, 7, Article 70.
https://doi.org/10.3389/fpsyt.2016.00070

Cooper, R. (2017). Diagnostic and Statistical Manual of Mental Disorders (DSM). Knowledge Organization, 44, 668-676.
https://doi.org/10.5771/0943-7444-2017-8-668

De Vries, M., Prins, P. J., Schmand, B. A., & Geurts, H. M. (2015). Working Memory and Cognitive Flexibility-Training for
Children with an Autism Spectrum Disorder: A Randomized Controlled Trial. Journal of Child Psychology and Psychia-
try, and Allied Disciplines, 56, 566-576. https://doi.org/10.1111/jcpp.12324

Elsabbagh, M., Divan, G., Koh, Y. J., Kim, Y. S., Kauchali, S., Marcin, C., Montiel-Nava, C., Patel, V., Paula, C. S., Wang,
C., Yasamy, M. T., & Fombonne, E. (2012). Global Prevalence of Autism and Other Pervasive Developmental Disorders.
Autism Research, 5, 160-179. https://doi.org/10.1002/aur.239

Goh, S., & Peterson, B. S. (2012). Imaging Evidence for Disturbances in Multiple Learning and Memory Systems in Persons
with Autism Spectrum Disorders. Developmental Medicine and Child Neurology, 54, 208-213.
https://doi.org/10.1111/j.1469-8749.2011.04153.x

Goswami, T. D., Arora, T., & Ranade, P. (2021). Enhancing Memory Skills of Autism Spectrum Disorder Children Using
Gamification. Journal of Pharmaceutical Research International, 33, 125-132.
https://doi.org/10.9734/jpri/2021/v33i34B31854

Hollis, C., Falconer, C. J., Martin, J. L., Whittington, C., Stockton, S., Glazebrook, C., & Davies, E. B. (2017). Annual Re-
search Review: Digital Health Interventions for Children and Young People with Mental Health Problems—A Systematic
and Meta-Review. Journal of Child Psychology and Psychiatry, and Allied Disciplines, 58, 474-503.
https://doi.org/10.1111/jcpp.12663

Hopkins, 1. M., Gower, M. W., Perez, T. A., Smith, D. S., Amthor, F. R., Wimsatt, F. C., & Biasini, F. J. (2011). Avatar As-
sistant: Improving Social Skills in Students with an ASD through a Computer-Based Intervention. Journal of Autism and
Developmental Disorders, 41, 1543-1555. https://doi.org/10.1007/s10803-011-1179-z

Jouen, A. L., Narzisi, A., Xavier, J., Tilmont, E., Bodeau, N., Bono, V., Ketem-Premel, N., Anzalone, S., Maharatna, K.,
Chetouani, M., Muratori, F., Cohen, D., & MICHELANGELO Study Group (2017). GOLIAH (Gaming Open Library for
Intervention in Autism at Home): A 6-Month Single Blind Matched Controlled Exploratory Study. Child and Adolescent
Psychiatry and Mental Health, 11, Article No. 17. https://doi.org/10.1186/s13034-017-0154-7

Kajopoulos, J., Wong, A. H. Y., Yuen, A. W. C. et al. (2015). Robot-Assisted Training of Joint Attention Skills in Children Di-
agnosed with Autism. In A. Tapus, E. André, J. C. Martin, F. Ferland, & M. Ammi (Eds.), Social Robotics (pp. 296-305).
Springer. https://doi.org/10.1007/978-3-319-25554-5_30

Kim, E. S., Berkovits, L. D., Bernier, E. P., Leyzberg, D., Shic, F., Paul, R., & Scassellati, B. (2013). Social Robots as Em-
bedded Reinforcers of Social Behavior in Children with Autism. Journal of Autism and Developmental Disorders, 43,
1038-1049. https://doi.org/10.1007/s10803-012-1645-2

Lacava, P. G., Golan, O., Baron-Cohen, S., & Smith Myles, B. (2007). Using Assistive Technology to Teach Emotion Rec-
ognition to Students with Asperger Syndrome. Remedial and Special Education, 28, 174-181.
https://doi.org/10.1177/07419325070280030601

Maenner, M. J., Warren, Z., Williams, A. R., Amoakohene, E., Bakian, A. V., Bilder, D. A., Durkin, M. S., Fitzgerald, R. T.,
Furnier, S. M., Hughes, M. M., Ladd-Acosta, C. M., McArthur, D., Pas, E. T., Salinas, A., Vehorn, A. C., Williams, S.,
Esler, A. N., Grzybowski, A., Hall-Lande, J., Nguyen, R. H., Pierce, K. J., Zahorodny, W., Hudson, A., Hallas, L., Man-
cilla, K. C., Patrick, M. E., Shenouda, J., Sidwell, K., Dirienzo, M., Gutierrez, J., Spivey, M. H., Lopez, M. L., Pettygrove,
S., Schwenk, Y. D., Washington, A., & Shaw, K. A. (2023). Prevalence and Characteristics of Autism Spectrum Disorder
Among Children Aged 8 Years—Autism and Developmental Disabilities Monitoring Network, 11 Sites, United States,
2020. MMWR Surveillance Summaries, 72, 1-14. https://doi.org/10.15585/mmwr.ss7202al

McPheeters, M. L., Warren, Z., Sathe, N., Bruzek, J. L., Krishnaswami, S., Jerome, R. N., & Veenstra-Vanderweele, J.
(2011). A Systematic Review of Medical Treatments for Children with Autism Spectrum Disorders. Pediatrics, 127,
€1312-e1321. https://doi.org/10.1542/peds.2011-0427

DOI: 10.12677/ap.2023.1311655 5196 (LA


https://doi.org/10.12677/ap.2023.1311655
https://doi.org/10.1109/ACCESS.2019.2923678
https://doi.org/10.1109/ACCESS.2020.3001365
https://doi.org/10.1145/2485760.2485774
https://doi.org/10.3389/fpsyt.2016.00070
https://doi.org/10.5771/0943-7444-2017-8-668
https://doi.org/10.1111/jcpp.12324
https://doi.org/10.1002/aur.239
https://doi.org/10.1111/j.1469-8749.2011.04153.x
https://doi.org/10.9734/jpri/2021/v33i34B31854
https://doi.org/10.1111/jcpp.12663
https://doi.org/10.1007/s10803-011-1179-z
https://doi.org/10.1186/s13034-017-0154-7
https://doi.org/10.1007/978-3-319-25554-5_30
https://doi.org/10.1007/s10803-012-1645-2
https://doi.org/10.1177/07419325070280030601
https://doi.org/10.15585/mmwr.ss7202a1
https://doi.org/10.1542/peds.2011-0427

Mei, C., Zahed, B. T., Mason, L. L., & Quarles, J. (2018). Towards Joint Attention Training for Children with ASD—A VR
Game Approach and Eye Gaze Exploration. In 2018 IEEE Conference on Virtual Reality and 3D User Interfaces (VR) (pp.
289-296). IEEE. https://doi.org/10.1109/VR.2018.8446242

Parsons, D., Cordier, R., Lee, H., Falkmer, T., & Vaz, S. (2019). A Randomised Controlled Trial of an Information Commu-
nication Technology Delivered Intervention for Children with Autism Spectrum Disorder Living in Regional Australia. Journal
of Autism and Developmental Disorders, 49, 569-581. https://doi.org/10.1007/s10803-018-3734-3

Pelphrey, K. A., Sasson, N. J., Reznick, J. S., Paul, G., Goldman, B. D., & Piven, J. (2002). Visual Scanning of Faces in Autism.
Journal of Autism and Developmental Disorders, 32, 249-261. https://doi.org/10.1023/A:1016374617369

Penev, Y., Dunlap, K., Husic, A., Hou, C., Washington, P., Leblanc, E., Kline, A., Kent, J., Ng-Thow-Hing, A., Liu, B.,
Harjadi, C., Tsou, M., Desai, M., & Wall, D. P. (2021). A Mobile Game Platform for Improving Social Communication in
Children with Autism: A Feasibility Study. Applied Clinical Informatics, 12, 1030-1040.
https://doi.org/10.1055/5-0041-1736626

Ploog, B. O., Scharf, A., Nelson, D., & Brooks, P. J. (2013). Use of Computer-Assisted Technologies (CAT) to Enhance So-
cial, Communicative, and Language Development in Children with Autism Spectrum Disorders. Journal of Autism and
Developmental Disorders, 43, 301-322. https://doi.org/10.1007/s10803-012-1571-3

Ravindran, V., Osgood, M., Sazawal, V., Solorzano, R., & Turnacioglu, S. (2019). Virtual Reality Support for Joint Atten-
tion Using the Floreo Joint Attention Module: Usability and Feasibility Pilot Study. JMIR Pediatrics and Parenting, 2,
€14429. https://doi.org/10.2196/14429

Rosenblau, G., O’Connell, G., Heekeren, H. R., & Dziobek, I. (2020). Neurobiological Mechanisms of Social Cognition
Treatment in High-Functioning Adults with Autism Spectrum Disorder. Psychological Medicine, 50, 2374-2384.
https://doi.org/10.1017/S0033291719002472

Sosnowski, D. W., Stough, C. O., Weiss, M. J., Cessna, T., Casale, A., Foran, A., Erwinski, M., Wilson, J., Farber, S. A., & Farber,
M. A. (2022). Brief Report: A Novel Digital Therapeutic that Combines Applied Behavior Analysis with Gaze-Contingent
Eye Tracking to Improve Emotion Recognition in Children with Autism Spectrum Disorder. Journal of Autism and Deve-
lopmental Disorders, 52, 2357-2366. https://doi.org/10.1007/s10803-021-05101-w

Voss, C., Schwartz, J., Daniels, J., Kline, A., Haber, N., Washington, P., Tarig, Q., Robinson, T. N., Desai, M., Phillips, J.
M., Feinstein, C., Winograd, T., & Wall, D. P. (2019). Effect of Wearable Digital Intervention for Improving Socialization
in Children with Autism Spectrum Disorder: A Randomized Clinical Trial. JAMA Pediatrics, 173, 446-454.
https://doi.org/10.1001/jamapediatrics.2019.0285

Wagle, S., Ghosh, A., Karthic, P., Ghosh, A., Pervaiz, T., Kapoor, R., Patil, K., & Gupta, N. (2021). Development and Test-
ing of a Game-Based Digital Intervention for Working Memory Training in Autism Spectrum Disorder. Scientific Reports,
11, Article No. 13800. https://doi.org/10.1038/s41598-021-93258-w

Warren, Z. E., Zheng, Z., Swanson, A. R., Bekele, E., Zhang, L., Crittendon, J. A., Weitlauf, A. F., & Sarkar, N. (2015). Can
Robotic Interaction Improve Joint Attention Skills? Journal of Autism and Developmental Disorders, 45, 3726-3734.
https://doi.org/10.1007/s10803-013-1918-4

Williams, D. L., Goldstein, G., & Minshew, N. J. (2006). The Profile of Memory Function in Children with Autism. Neuro-
psychology, 20, 21-29. https://doi.org/10.1037/0894-4105.20.1.21

Zheng, Z., Zhao, H., Swanson, A. R., Weitlauf, A. S., Warren, Z. E., & Sarkar, N. (2018). Design, Development, and Evalu-

ation of a Noninvasive Autonomous Robot-Mediated Joint Attention Intervention System for Young Children with ASD.
IEEE Transactions on Human-Machine Systems, 48, 125-135. https://doi.org/10.1109/THMS.2017.2776865

DOI: 10.12677/ap.2023.1311655 5197 (LA


https://doi.org/10.12677/ap.2023.1311655
https://doi.org/10.1109/VR.2018.8446242
https://doi.org/10.1007/s10803-018-3734-3
https://doi.org/10.1023/A:1016374617369
https://doi.org/10.1055/s-0041-1736626
https://doi.org/10.1007/s10803-012-1571-3
https://doi.org/10.2196/14429
https://doi.org/10.1017/S0033291719002472
https://doi.org/10.1007/s10803-021-05101-w
https://doi.org/10.1001/jamapediatrics.2019.0285
https://doi.org/10.1038/s41598-021-93258-w
https://doi.org/10.1007/s10803-013-1918-4
https://doi.org/10.1037/0894-4105.20.1.21
https://doi.org/10.1109/THMS.2017.2776865

	数字治疗在自闭症儿童中的应用
	摘  要
	关键词
	Application of Digital Therapy in Children with Autism Spectrum Disorder
	Abstract
	Keywords
	1. 引言
	2. 数字治疗对改善ASD儿童社交能力的作用
	3. 数字治疗对改善ASD儿童情绪的作用
	4. 数字治疗对改善ASD儿童注意力的作用
	5. 数字治疗对改善ASD儿童记忆的作用
	6. 总结和展望
	致  谢
	参考文献

