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Abstract.

Neurodevelopmental disorders (NDDs) are a group of common conditions characterized by developmental

and functional impairments of the nervous system beginning in childhood. There is an urgent need for practical methods for

the early diagnosis and prevention of NDDs. This review discusses the current situation and prospects of wearable electronic

devices in assessing neurodevelopmental disorders in children.

Keywords :

M2 & B % (neurodevelopmental disorders,
NDDs) 5 m A#E Tz H 5 R ™R HH B2 W 5
BiGTEDT IS oo AT AN i, iR AT 0T 22 G . AN SCER IR
7] SRR A TE VP AL LB A 2 L R A v Y 1 R
RBEHARJE R, B TE & K F R f L i 50
W S 2WHR A M 5 5% .

1 #HMELFEFHR

PR H BEASJE —4H WA BN, R L&
EHHTF IR M 4 R G R B M RERR R, R ZAL Y
TE B B BE £ 3 BE S (attention deficit hyperactivity
disorder, ADHD) . #K 7l iE i & &% % (autism spec-
trum disorder, ASD).#% J1 & & & 5 (intellectual
disability, ID). 3¢ % B #% ( communication disor-
ders, CDs) LK HAb 7o M 22 & & B fig . SK
M5 - NDDs #0175 10% ek )L#E, X —H
BIAE AR S 2 BT,

wearable electronic devices; neurodevelopmental disorders; human activity recognition; children

F A0 28 2 8 B0 10 DAL i A B AR o I R 52 B
Tl 28 K B AN R 43 28 2Z 1] A 2L B 4+ 4y
ek Hk = A iR o kY e R F R — B
B KR B L R R E BT 4
T Bl e A 3% o e S 22 TR o O™ E R Y IR A
B A O S i N 1 [ o A E2 Y=l R 1
PRt DI REAH OC 1932 2h & B a5 e fn) i
SR R W LR S DL SR 2 kR B AE O A e
ARG B) K i PEAGY . FERXFEM T = T T
FLG 2 A B0 VAR W T ) T 2 B A 1 HE RO
KB BEARTAL 2 Wi SR B T — Rl Y T RE

2021 4E [H 45 Bg BN & 09 (b [ L 3 K R 49 B
(20212030 4F) ) B #4500 BRAT R 52 8 2 2 T
L Ml A o A s T e Rk E
s A X 288 DL A o M R O A L RIS
B AR R RO AT R R EE TR, %
BERIF T HE % B 1A B R bl 22 K A 0 T R LB

E ST E AUl HERR 2 O EE 5 10 4 4 BE IR 5 BF 5 FP s O BF 5 2k 2 (PKUWF-Y06)
EE BT 3 2 (2000—) L, FEI AR - W 58 2 32 BERF T O ml L BE #h48 Jk B R A Lo fd i .
BE1EE 31 . E-mail: yuelong. ji@ pku. edu. cn; fJ 7 # , E-mail: fu_zm@163. com



+ 634 - b LI R 2R A 2025 4F 6 5 33 545 6 3]

Chin J Child Health Care,Jun. 2025, Vol. 33,No. 6

R B R R AE  E— 2JE  T 40 26 R T
PRS00 T8 . (At 7 9 2 S B ) M
P th TS A 5 TR B
2 T BTG LA DL ) B 0 T B
T

2 MELBREEBHESHARK

HHp, fi2e k& s d 52 W 27
PR 5 18 < A% 46 1 i DR o 3% DAl 5 2 T AR W 2 ML
MPEAR o A T PR AN L A VAR iR v
FER LW 2R F P2 i AR R I S8 = A
AR T B G R R BB K, [ B AT g
BEA IETE Ry AR I8 7 £ B 3R 46 v 5 s 10 iy A 7
B SRR 2 H R L R P AR B R X
ZRBWRGE WA S T HmRE, (ALK
RS FE W B . I ASD, ADHD . ID 5% 4 1 % & iR
G2, T4 T MR Y & KRN DL R AR 1
BRI A TP (R BUAE I 12 W IR A
5 EATAAAE LR ]

2.1 AR BRRETRER T ARS G 42
BIRTEW G AR M b X ASD 45 0f 28 & 8 B i #F 47 L
101977 A A8 A5 B o bR L O BN R I ) RGO
MG — 2. SR — ML A RE h iz Wi fe e 1 2
KA, ASD fE L 12~13 A H 8L Wik & v
A%, H 0. 50095 % CI:0. 32~0. 69, Jfif ASFa & il
R BE MR S R R R M — 2 AR 4
Uik

2.2 RI;AHPAEAEERFHRF JLEIMAE
i Z W 38 ( The Childhood Autism Spectrum Test
CAST)™! | ADHD # 5 ) FFl xff )L # 7] 4% I 2 (Ques-
tionnaire-Children with Difficulties, QCD)™* % & 3 J&
BEXT 4~18 2 L 38 5l H 54 #E 47 0 A PP Al ok
B XA i B A BB L UEAT PEAR .

2.3 RMEEKBREIINETHAH AN WEEKE
e T 14 A% GE 0T A i 3 K 22 SR L B8 BUA T 4R o B 1R B
X E )X — i FEAAFE I 3 5 B AR T T
FRY W i B () AR L 4 R R
PR 22 DL K 12 3238 0 1) 1),

2.4 ANAHmAZH LAY TEILENE MR E %
T, n 22 )L 3 R i B 0 A 4 R B O AE Ll 0 A
A TRl N IR = €= S CY NP 8 W
=,

3 AFEIREHE

3.1 TEHEFREEWET Lo E A FHIRGEE
ELREN A AR g E, T e R B F L el e e

L ity W T 1 A . AT LS A T i 4 T ) A B
FEAR . H LY o R AT R 4 O e k2 A X
KAEAX =R,

3.2 THFHEEMEIAR THEEREERNA
ZE0E 3R %] (human activity recognition, HAR)
FH B — > 822 400, P Y 5 B T s B R T
REf% 4 KA il sk Bl ol 52 30 % I 1+ 10, HL DA%
EWRAERCRHE S, BRI TE R 1. HAR &
5 30 ok A N B Cn i B BRI A AT
B BRI 5L X 25 € I 1R) Be N 19 N 2R AT S 2R AT Ay
FUL R R B E R gh A X Ak e AR,
HAR % 4t B fit 42 17 25 W00 1 3% 3l B & . A B T el
e 4 Kk B A O AT A R RN A Y

5.3 THEEEEEAAT  THIR A EELH
56 5 02 325 L T 0 M O 32 3 2% T
Al o RS2 W A 0 s R ) DA BN e o () o ol
B ARAE 2T B2 A 500 9 DL S B BE A A HLAE B
W H Tz R G T 2 A BT U A A O BE IR
FE AL 00 W A B SRR L B BT 2R R TR RO AR Y
A DA SRR SR W IO T 95 B 3 10 H T 3h
SR B TSR YT

4 WFBREEMELERBHHNEA

P2 K B RS ORBELRES T 2 A2
JEREX (LR INHITIRE V4 MY iz s A &S5 .
XA A 27 G B e 38 TR G 52 M) . (] B I 28
B S BUR A TE H R A6 16 3l b n] BE AR — £ 8
I 2 I Tt AT S B 2 R 17 2 ) 48 I T 3K 6 IR AR
ARG HAFFEUE B, N Ty xE DA B g P, AT g
WA DR HL B8 4 42 PR MR LA OOE %€ 380 1) /N A T L 7
2R B BRI 5T A IR R MR H Rl 2.
4.1 AMKIESHRAFH W T A5 A U F
WILEZ T S ILE DI RGN AT o
PR VTR OC 47 28 4F 1 53 0 iz ah B Al = Bt 28 53
S RE AT LA B B X 4 i B LS. AR 2016 4,
— TR L VE AR A A2 B B Al 1 %5 CareToy
O 2000 o 5 1% B SRR 1 R GU A A LT AL 22 %)
LA K2 s H B o il o XoF ] S L A8 B 8K
PEHEAT 43 BT . BE I SRR S X 4F 12~36 A~ iy
ASD 5 fa 2L A AR fE 22 L. HOfE R ik F)
84. 9%, L Hxt S A K F L E M B A LK
B AL E A RO Sh 8 L 2018 4F Braito 45 %}
KB BEEGHEAT T B AT A0 E BT AN, 2020 4EDF
2% Airaksinen ZE57 P T — 30U B % B £ 1L B AR
PR e 2 L B A, T8 iR B B ) Las 3l HOMS B
BNV A 2 . 2022 432 P A TR 3 2 ) B



TR LB PR Ak 2025 4F 6 45 33 48 6 4]

Chin J Child Health Care,Jun. 2025, Vol. 33, No. 6 * 635 -

BBz ahfE S LLBUIN 22 Lz sh g ) i AR L e
SEHL K R R RN, 2023 A% [T BA 4k SE IR
Ao A FH T 2 B A SR EA ML R G2 3 i R R B K
-, K BRAE A2 B ) fig A B R Rl (B R, Sk L
PP B2 ) I 2 ) B e BE AT LM B R R B
LB 8 & & SEAT Y\ m FNE it R R v AT,
1.2 #mizFh A0 BHHE RN TIER Wiz
HIKE B OCHEL, MR MAIRE 2 B A7 B2
ASD g # 02 Wi i R 2 — . Wilson ZE1 #F 2021
AR AT 2 WAL B AR O\ 1) ST AL ASD i fa 22 LAY R
T4 Kz s B 2%k & B 5 O BE s AN N 4 BE 4
38 35 5 ek A ASD 45 5 2 [a] (1 AH G v B
5, A, Siddqui A1 JF & T 3 0T 5F AL R AR
1 F M A G, FF ASD L% 0 0 7 , 45 S S0 i
Ty 91 % MHERRR . 0 T g i AL AR i
FEH R IR S DU WK R A B Ml S R R R R
JAURS B L iy LAY HF AT oA O A T g SR A5 T
Wi B2 LA i BIPRT A iz 3 & B KCF AT RE PR S I T
A IESE

4.3 wHENFREFE HRHKEZE ASD ZilHE
S DL R 25K 0 7 .52 ASD FI2F I8 1 15 5 e 5
M) £ JL B I 38 7 ) — > T A i A gt 2 O 8 I M
AR SR A B A Y T R AL IR AR R G e
125 el N v [l = R U N 1L 8 IV DTN R ) 8 o T N
AR S X AL ASD JLERGE T AL AR . SR
SR A E I || 7 @ T i s i
T,

A4 HCEATA AT S A W) A B AR RO BL AR 2 ) HL
AR BEAE T W00 A B (9 ASD 5 /0 A4F B 3% o B R
R BGEAT . 2023 AEAE VS K 4 ZOR MRS Al 4
B BEI7 G 70 44 ASD 3 AR TR BE 5T
T AT 2 B A A L A S R BB A8 A M AT o R AR
I 3min F0IN X AT A o 45 AU P i A S B AR (AUC
=0.80,95%CI:0.79~0.81)%

4.5 BEERAIA 2023 4FE—TH4EXF 79 4 ADHD JL
TN 68 24 HEHR 0] &1L 2 Wi R s,
TR A 0 AT 2R OO A B T R — A iE M PLES 2
SRR, ADHD 8 # fi4 Bi BRI 1) 58 48, (1 K 3 3o
JEE T v R FH B B T 2 B R A O R B T LA AT
rzWr ke . 52 PLER 2 DB A o ADHD 2
T F18) 0% P R AR S 1 AR A AT WL CAUC = 0. 798,
e =0. 756, FRSPE=0.716)""7,

5 WHFBREMNNBMNESHE

5.1 THFHEAEL S ATFHMB S EA N
5 D JELE T . n] 5 0B 2% ] LA e (8] il 8 P9 itk

I8 108 SIE < FRHE WS B B[], DTG AT AR AT 3% 2 W 5 2)
JIE AR W R B R P R L A A
Gy AW FERT IV o S AN T B AR A] LAY
B4 ILE R E PR h i ATy 2 HE 3. AL
ZF sl PR PEAR 38 H TE bR AL IR AT BR B PRAG
HECGEABRY DB & W A5 LA w sl K
R OSBRI W TR

5.2 TMEHFREEGELE DIREARSE —. HETF5
FEA RN B XA N RENSHEZL . H
H P AR MERS BN 48— AR fE . 2) AR [R] 80 - B2 R AR
AR o XE AR AR . 3) B Bh i AR HUAR . A T 2
B A AT RETE R Ok SRR 2 W AAE B (AR 0 1
B 2 97 i 4k N B B HL Il R I g,

6 AIFBRENARRERSRE

2022 AR BR V] SEHHL R T B 29 g 555 4L
6, FE W F] 2030 AE K E Y 1 424 {2 %
JC T AT SRR A T O A DL S VAl L b2 B
HEBS&E LS BA ) W &R RS
6.1 ZAESMmA BT HMIE )+ BE 48 A 2
YL B AR B B Rk E o 5 A W] 2R R A
ShA I S AR AR S M S AL o LT A T T
fife 2L ANl 3E ok B O W4T Bl ok A o I PR B L X
WA PP B ILAE K R T R D,

6.2 Z2FMRAX WFHERFLEATLUSHELE
W R IT R EOR MG A IR i 2 R A L D
B b K B TN AW H . XS R AL
A= W RE A I L TR B 2% 2T L ) RE R 3 PR A% . A R 1
FIHR 336 B 40

6.3 AmgEAFHEMAEE WIS RERAZE
JCSCALTE 50N L EE B A Y T 28 33 A 0 3 B B
B VRAL XTI 8 5 S o fa E S R B0 A O
A0 T 5 s B2 AL S IE S Al W) B DA R O 4 BR
fa APk Ban  f fa i S hr s X 1 4 1 A4
AR 3 )L — % K BRIz 3l i ik s Bt 5 25 1
[i] — 4T iy B B AU % N 0 0 LR AT HL AR R
JG # W IE B IR BUZ R & WA, X — 9 W5 R
B T8 RN R B R 28 A B L M I B ]
AR iz g gt

JLZE P 28 K 7 A 04 i 25 R T O T 5 A= 1Y)
Il PRAWLEE AN KK R L 45 5 52 B 4 T VML IX (A2 38
B[] DA K SN M RE ) 45 22 07 T i BR L 5 30w 12
S AE RS W T e T U . % U AU
s 2 HER AR AR Y 0 A T, T AT SR A
PR LT A Bh 25 L TG A SE I o A 93 sl AR B B A
B2 A AR HUE BN A2 BTz J6 T i HTET 5t



* 636 -

i E LR 7R 2025 4F 6 4 33 %45 6 1)

Chin J Child Health Care,Jun. 2025, Vol. 33,No. 6

|72

L R0 5 0o TR T LG A5 R R

T P AT 2 A T L 0 07 £ 02 I i I e
HHZHRESHEMN.

&% Lk

(1]

2]

[3]

[4]

[6]

(7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

Thapar A, Cooper M, Rutter M. Neurodevelopmental disor-
ders[J]. Lancet Psychiat, 2017, 4(4): 339-346.

Solmi M, Radua J, Olivola M, et al. Age at onset of mental
disorders worldwide: Large-scale Meta-analysis of 192 epide-
miological studies[ J]. Mol Psychiatry, 2022(27): 281-295.
Pierrat V, Marchand L, Marret S, et al. Neurodevelopmen-
among children born preterm:

n741.

tal outcomes at age 5
EPIPAGE-2 cohort study[J]. BMJ, 2021(373);
Jeste SS. Neurodevelopmental behavioral and cognitive disor-
ders[J]. Continuum, 2015, 21(3): 690-714.
Deloitte Australia. The social and economic costs of ADHD
in Australia[l EB/OL]. [2024-08-01]. https://www. deloit-
te. com/au/en/services/economics/perspectives/social-eco-
nomic-costs-adhd-Australia. html.
Kularatna S, Jadambaa A, Senanayake S, et al. The cost of
neurodevelopmental disability: Scoping review of economic
evaluation methods [ ] ]. ClinicoEconomics Outcomes Res,
2022(14): 665-682.
Licari MK, Alvares GA, Varcin K, et al. Prevalence of mo-
tor difficulties in autism spectrum disorder: Analysis of a
population-based cohort[ J]. Autism Res, 2020, 13(2): 298-
306.
Miller HL, Sherrod GM, Mauk JE, et al. Shared features or
co-occurrence? Evaluating symptoms of developmental coor-
dination disorder in children and adolescents with autism
spectrum disorder[J]. ] Autism Dev Disord, 2021, 51(10):
3443-3455.
Miller HL, Licari MK, Bhat A, et al. Motor problems in au-
tism: Co-occurrence or feature? [J]. Dev Med Child Neurol,
2024, 66(1): 16-22.
B R DA 2 13 58 T A (e 2 06 T Bk BEA 2021-2030
AR E A L L R R 40 S0 7 4 10l 1 LEB/OL .
(2022-04-09)[2024-07-22]. http://www. nhc. gov. cn/fys/
s7900/202204 /acaaffebf2e44964a9b14fdddd173cfa. shtml.
ARLL, AfdDY . PAENG, SF. IME I R R T IO % R
K. EJLR A @ S K, 2024, 32(3): 317-321.
Zou H, Zhu FJ, Luo JY. et al. Intervention methods and
development trends of autism spectrum disorder[]J]. Chin J
Child Health Care, 2024, 32(3): 317-321. (in Chinese)
Cainelli E, Bisiacchi P. Neurodevelopmental disorders: Past,
present, and future[]J]. Children, 2022, 10(1); 31.
Marschik PB, Pokorny FB, Peharz R, et al. A novel way to
measure and predict development: A heuristic approach to
facilitate the early detection of neurodevelopmental disor-
ders[J]. Curr Neurol Neurosci Rep, 2017, 17(5);
BRWER , 2R, B, SFL MR BRI L Elljlﬂﬁﬁ“
AL BEEWERE. 2023, 11(3): 225-230.
Zhao XR, Li Q, Zhao GP, et al. Early automated screening
technology for neurodevelopmental disorders [ ]J]. J Biol
Educ, 2023, 11(3): 225-230. (in Chinese)
SRELH, SR AN, VR . LB I 48R B 098 5 Tt 9 3o
(0. S AL ek . 2023, 25(1) ¢ 91-97.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Zhu HM, Yuan CH, Liu ZS. Research progress on neuro-
developmental disorders in children[J]. Chin J Contemp Pe-
diatr, 2023, 25(1): 91-97. (in Chinese)

EAPRE, XA, KRB, L AR A S A
RAFDIR S M R BT E YR TR 2K, 2023, 40
(6): 1045-1052.

Peng ZK, Cui XR, Zhang ZB. et al. Wearable electronic de-
A prospect for assessing and monitoring the physio-
logical state of the human body[]]. ] Biol Eng., 2023, 40
(6): 1045-1052. (in Chinese)

A B LR S R EAT A, P E B2 LR
srae JLBAME L L Z 5 2, LB IUAGE 12 5 B iR BR Al
T HEBIF 2T B L G 20 PIOMURE 1S AR B 15 L 3 L 99 1R ) O A
ARG T L 2 P[] P LR 28K, 2017, 55(12):
890-897.

vices:

Developmental Behavior Group of the Pediatric Branch of
the Chinese Medical Association, Child Health Care Profes-
sional Committee of the Pediatric Branch of the Chinese
Medical Doctor Association, Expert Group of the Diagnosis
and Prevention of Autism in Children and Standards Re-
search Project. Expert consensus on early identification,
screening and early intervention in children with autism
spectrum disorder[ J]. Chin J Appl Clin Pediatr, 2017, 55
(12): 890-897. (in Chinese)

TR B 2 2y JLRL A A e M A 2 vl T D B Ao 2 R
Srgx JLE M2 %Jﬁ?lk% 2 JLER S A S TR T
B R 2 R s & LT ). P AR LR AR . 2018, 56
(11): 806-810.

Neurology Group, Pediatric Branch, Chinese Medical As-
sociation, Pediatric Neurological Disease Professional Com-
mittee, Neurology Branch, Chinese Medical Doctor Associ-
ation. Expert consensus on diagnostic strategies for the eti-
ology of intellectual disability or global developmental delay
in children[ J ]. Chin J Appl Clin Pediatr, 2018, 56 (11):
806-810. (in Chinese)

AR LRy 2 R EAT . {igﬂlﬁfé%iﬂﬂﬁﬁ%
TN A2 W RNR YT i LR AR 0T AR LR
ki, 2020, 58(3): 188-193.

Developmental Behavior Group Pediatric Branch Chinese
Medical Association. Pediatric expert consensus on early i-
dentification, standardized diagnosis and treatment of at-
tention deficit hyperactivity disorder[ J]. Chin J Appl Clin
Pediatr, 2020, 58(3): 188-193. (in Chinese)
Zwaigenbaum L, Bauman ML, Stone WL, et al. Early i-
dentification of autism spectrum disorder: Recommenda-
tions for practice and research[ ] ]. Pediatrics, 2015, 136 (Sup-
pD :10-40.

Han YL, Sulaiman WSW, Badayai ARA, et al. Systematic
review of translation and cultural adaptations of autism
The Modified Checklist
Revised ( M-CHAT-R) [J].
F1000Research, 2023(12):471.

. ) .
spectrum disorder s screening tool:

for Autism in Toddlers,

Li C, Zhu G, Feng J, et al. Improving the early screening
procedure for autism spectrum disorder in young children:
Experience from a community-based model in Shanghail J].
Autism Res, 2018, 11(9); 1206-1217.

Siu AL, US Preventive Services Task Force (USPSTF),

Bibbins-Domingo K, et al. Screening for autism spectrum



TR LB PR Ak 2025 4F 6 45 33 48 6 4]

Chin J Child Health Care,]Jun

.2025,Vol. 33,No. 6 * 637 -

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

disorder in young children: US preventive services task
force recommendation statement [ ] ]. JAMA, 2016, 315
(7): 691-696.

Pierce K, Gazestani VH, Bacon E, et al. Evaluation of the
diagnostic stability of the early autism spectrum disorder
phenotype in the general population starting at 12 months
[J]. JAMA Pediatr, 2019, 173(6);: 578-587.

Allison C. Williams J, Scott F, et al. The Childhood As-
perger Syndrome Test (CAST): Test-retest reliability in a
high scoring sample[ J]. Autism, 2007, 11(2): 173-185.
Zheng Y, Du Y, Su LY, et al. Reliability and validity of
the Chinese version of Questionnaire - Children with Diffi-
culties for Chinese children or adolescents with attention-
deficit/hyperactivity disorder: A cross-sectional survey[J].
Neuropsychiatr Dis Treat, 2018(14); 2181-2190.

BPRIR 7 L. L F U RS BB 2 3l RS RS AR IL RO
Bt 1], s E S LR A 2023, 38(8) . 588-592.
Huang HH, He F. Common psychiatric comorbidities and
treatment of attention deficit hyperactivity disorder in chil-
dren[J]. Chin J Prac Pediatr, 2023, 38(8): 588-592. (in
Chinese)

VLA, BB, akE, SF. BT HREROR TE 2 A AR ) &
PEGCPE N 2 T T B A Y R R LT ). P B AT AT, 2024, 38
(17) . 3087-3093.

Jiang YC, Zhang YQ, Zhang Q. et al. Research progress
on the application of digital health technology in alleviating
negative emotions in perinatal women[]]. Nurs Res, 2024,
38(17): 3087-3093. (in Chinese)

Straczkiewicz M, James P, Onnela JP. A systematic review
of smartphone-based human activity recognition methods
for health research[J]. NPJ Digit, 2021, 4(1):1-15.
Franchak JM, Scott V, Luo C. A contactless method for
measuring full-day, naturalistic motor behavior using weara-
ble inertial sensors[ J]. Front Psychol, 2021(12) . 701343.
i, B, GEVE. AT EOS A TR U B B p i T B R
(1], whdedpa ek, 2018, 53(1) . 114-116.

Wang R, Lv R, Liang T. Advances in the application of
wearable devices in disease management[ ]J]. Chin J Nurs,
2018, 53(1): 114-116. (in Chinese)

Ciarmoli D, Stasolla F. New technologies to support people
with neurodevelopmental disorders: A selective review[]].
OBM Neurobiol, 2023, 7(1);: 1-32.

Novak I, Morgan C, Adde L, et al. Early, accurate diagno-
sis and early intervention in cerebral palsy: Advances in di-
agnosis and treatment[ ] ]. JAMA Pediatr, 2017, 171(9):
897-907.

Rihar A, Mihelj M, Pasi¢ J. et al. Infant posture and move-
ment analysis using a sensor-supported gym with toys[J].
Med Biol Eng Comput, 2019, 57(2); 427-439.

Wedyan M, Al-Jumaily A. Upper limb motor coordination based
early diagnosis in high risk subjects for autism[ C]//2016
IEEE Symposium Series on Computational Intecligence.
doi: 10.1109/SSCI. 2016. 7849893.

Braito I, Maselli M, Sgandurra G, et al. Assessment of up-
per limb use in children with typical development and neu-
rodevelopmental disorders by inertial sensors: A systematic
review[ J]. ] NeuroEng Rehabil, 2018, 15(1) . 94.

Airaksinen M, Risénen O, Ilén E, et al. Automatic posture

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[52]

75 B #5 :2024-08-06

and movement tracking of infants with wearable movement
sensors[ ] ]. Sci Rep, 2020(10): 169.

Airaksinen M, Gallen A, Kivi A, et al. Intelligent wearable
allows out-of-the-lab tracking of developing motor abilities
in infants[ J]. Commun Med, 2022, 2(1): 1-14.
Airaksinen M, Taylor E, Gallen A, et al. Charting infants’
motor development at home using a wearable system: Vali-
dation and comparison to physical growth charts[J]. E Bio
Medicine, 2023(92): 104591.

Wilson RB, Vangala S, Elashoff D, et al. Using wearable
sensor technology to measure motion complexity in infants
at high familial risk for autism spectrum disorder[ ]]. Sen-
sors, 2021, 21(2):616.

Siddiqui U, Ullah F, Igbal A, et al. Wearable-sensors-based plat-
form for gesture recognition of autism spectrum disorder
children using machine learning algorithms [ ] ]. Sensors,
2021(21): 3319.

Deng W, Nishiyori R, Vanderbilt DL, et al. How many days are
necessary to represent typical daily leg movement behavior
for infants at risk of developmental disabilities? [ J]. Sen-
sors, 2020, 20(18):5344.

Wilson RB., Vangala S, Reetzke R, et al. Objective meas-
urement of movement variability using wearable sensors
predicts ASD outcomes in infants at high likelihood for ASD
and ADHD[J]. Autism Res, 2024, 17(6):1094-1105.
Fioriello F, Maugeri A, D'Alvia L, et al. A wearable heart
rate measurement device for children with autism spectrum
disorder[J]. Sci Rep, 2020,10(1):18659.

Pittella E. Piuzzi E, Rizzuto E, et al. Wearable heart rate
monitoring as stress response indicator in children with neu-
rodevelopmental disorder[]J]. IEEE MeMeA,2018. doi:10.
1109/MeMeA. 2018. 8438805.

Imbiriba T, Demirkaya A, Singh A, et al. Wearable bio-
sensing to predict imminent aggressive behavior in psychiat-
ric inpatient youths with autism[J]. JAMA Netw Open,
2023, 6(12): e2348898.

Faedda GL, Ohashi K, Hernandez M, et al. Actigraph
measures discriminate pediatric bipolar disorder from at-
tention-deficit/hyperactivity disorder and typically develo-
ping controls[J]. JCPP, 2016, 57(6); 706-716.
Airaksinen M, Vanhatalo S, Riasinen O. Comparison of
end-to-end neural network architectures and data augmen-
tation methods for automatic infant motility assessment u-
sing wearable sensors[]]. Sensors, 2023, 23(7): 3773.
Welch V, Wy TJ, Ligezka A, et al. Use of mobile and
wearable artificial intelligence in child and adolescent psy-
chiatry: Scoping review [J]. J] Med Int Res, 2022, 24
(3): e33560.

Chen X, Kim DH, Lu N. Introduction: Wearable devices
[J]. Chem Rev, 2024, 124(10); 6145-6147.

Marzena SM, Micai M, Caruso A, et al. Technologies to
support the diagnosis and/or treatment of neurodevelop-
mental disorders: A systematic review[ ] ]. Neurosci Biobe-
hav Rev,2023(145) :105021.

Lobo MA, Hall ML, Greenspan B, et al. Wearables for pe-
diatric rehabilitation: How to optimally design and use
products to meet the needs of users[J]. Phys Ther, 2019,
99(6): 647-657.

&5 A #:2025-03-05 AL 4miE 2=/





