274 REREEHEH]
55224 531 > 274-285H (20204E9F )
DOI:10.5297/5er.202009_22(3).0007

1Z B PR et 5 B Bl — i 5ol et B e 1 B i L R G ot B o R
IR~ EE T BRlagy | AL - kS HEE
B 511715 300 BTLHHE A SIS 2
B8 T 300 BT EABEE L AR L
BB T 300 BT AR R R 11 TS
R FRTT 300 AR R RO LA

- A

AR © M
LA ¢ 300 71T R R ARG 521
FEELFEE ¢ (03)571-5131

BET-H#F ¢ yutingtseng@mx.nthu.edu.tw
e HI 201949 H

B2 202042 1 H

i 22

B2 46 12 B BJE BB (autism spectrum disorder, ASD) i E o H A E g B HEBEIR G E 0 KL L&A
RIE ABEFHREEFREER TEHMEHNIBEHELRERLE - AARENEERALEFHEETF
EASDAFEHR M AEZHBEHERBERLE - AMAZREFEHRENL  F  HEHZEAEHBERE
RABNEBETARTRTEGRYEE - BEHELAS50 4% ASD #E (F# - 112+£3.0%:44 5 6% )
LR SO Z—fRE (11,6224 :40F 10%) - FRANKEGFFEE _RUELEZ N T EE
PHEHBERZE1EA HAZERETASD AEWNHEPHBEERBEA AL E - BHF  ASD AEWHY
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T~ Kb

"HE, 2R LAV E EEEREERT T
AIlf# > B EAEMEREE (autism spectrum disorder, ASD) °
B — TS AR 58 R B s o R 8KAE 3
AR - MRIBEEEMEE T (LHEEEZE
Bap =+ T ) 5 A KK (The Diagnostic and Statistical
Manual of Mental Disorders, DSM-5) N EF » H
PAYE = B2 W RAZ O E AR B 11 3 B R Y e - DA
BT By ~ BLER ~ JEEIE R IR M EE 2 21T R
(American Psychiatric Association, 2013) o 3£ B K
‘& # 5 (Centers for Disease Control and Prevention,
2014) $5H 68 HEFZTHHLA | 2 ASD » BKiT
K 1.5% o

TR 2018 FEFHD (FIARBE A FH) &8
BISE S LEEEHEERRES (BREE0 B
NBERE VR » (B ~ BRI FEE H ASD Gl
N8 (14,501 #) =@ 3 i - SFEE2 AR

(111,621 &) 2 12.99% ( 2L &5 &h > 2018) - 1 H.
ASD SLEEH PR IEI 1999 4/ 823 4 (K
BEHE 01999 ) £ 2018 /Y 14,501 & >0 17 17.6 % -
Wr2e IR 208 ASD BE{T3NE 2004 ~ 2010 £
ES R AR T] (Lai, Tseng, Hou, & Guo, 2012) » #EZRE
TERBERPCHZBEZR - HERGE) ASD HIIFE#E
B 7 PSR 0 > 55— HEE T 5O ERE
W ORI ) HERSEE » BOEBEFMavEsm . #
RIIEART IR B N E R ER] - SR - BiCE
HAMEHIORE - AH(E ASD BATREF & RIEFETT -
RS ElE TR EEESR T » ASD HEMNREH
oA EFRERMEES SR - BB e A
DU & R EALAT SR EE A -

EEfEA ARG ED (United States Department
of Health and Human Services) 72 5.3 Bl &/ D&
KIEZ/DUEEE 60 min FHE5E SN S EEE IR 5
f&{#HF (United States Department of Health & Human
Services, 2015) » 2R » W92 8~ ASD BEEER
AR TERIRE » B GEEHERE N E o Pan and
Frey (2005) £R&f &2 2 ASD 5l & 5 HIH BN E +
230 > ASD SLE S G S BN BE A E Y 0
A/ D 5 HICERR RN % » GiEEIt
s/ o [EAh - Pan and Frey (2006) fE4%&T ASD 5
B G REENT I R R - HF 47 ~ 66% ASD 5
TR PR DL FSEE)EE) (moderate-to-vigorous
physical activity, MVPA) FYEEEEIEAE ¢ 75 DIERAR AR &
gy 0 BU/NEAE (78%) R ER H o thBHE S N E
H1 (67%) Bl R (0.08%) © Pan (2008) #E—25 DA
T =t (accelerometer) JH|& 24 44 (23 B ~140) 7
~ 12 5% ASD GLEEE 24 Z[E4EH% ~ MR — M5 E

fERRER B P RN BRS8N E » &R%E
I ASD SEA G RRE B EHE RN —R5E - B
ILE - Z2ER - KRB ERE - FEE (2012)
L7 ~1253%ASD 58L& (1 ~3F 4 n=21;4~6
Fafoon=13) RzalB g DUHKENE R
S HK (Test of Gross Motor Development 11, TGMD-
2) FehnERFE R HI & ASD SR ENVEIER BE R | B E
Re EENfE L o HITas RBUREN/N | ~ 3 44 ASD 5
BtBEPEE ) GIREHIB MVPA IR H 73 EhEE
E =4 ~ 6 4k ASD FiE 5 WAHER TR EN{ERRE
FH EACBERE o 5546 0 EEE (2017) HEE
30 fir 12 ~ 17 5% ASD FMEFH /DA R AF#e B BIFH T
Z — W fE bR g /D A 30 fir 0 DL GTIM fizR & Et K
SR B A H B H1E & 72 (Physical Self-Perception
Profile) JHI B W7t £ Bl E 1Y) & 8858 K B f& B
B o W5 aS R ASD FH/ VIR #H B
JEE) K MVPA B o7 bE B 8RR — R DA -
FEEFRETTE - B FEBER BB T8 RIR
AIREERE R 0 —HEEMEENEEE - B8
N R AmRATEEH A et o] RE S B R A M RE - BB
Z MR EAIE SR S i S ERME (BMEE -
HCVEE S RIESS 2 2015) o fEfEE R ~ =Rl5F (2010)
¥ B EFESEOR A - BRIRR BB E 2 B ey i
WFE IR R - B PE B E A EE R & O
HBFRBESE - KR - K - BiERA - HRREE
RS - RENMEBEE ERE > Sl RISEN RS -
FH DA BB AT HEem - BN{E R R B N T RE g HE S
RGENENVARE o & Bt - AHRBASCRREESEF ASD 5
HEHDVFEGRIEHER KA EEEFVFERE
MmENERIEIR B E RSB ER EERRZ — -
MEARAE b B R R B AE R 5 A 28 R B E YA -

HEIR i A B B IBE S S BB R ERNR
M~ AT REEM SRR E R AR IR (RET
ZMFE 0 2016) © WZEHEH - B RElERE S EARLE
ASD Gz 2 3 H s = HU HEHR [R5 8 4 %2 > Polimeni,
Richdale, and Francis (2005) #5H ASD bd 2 f# i i
REEEARTE 50 ~ 80% > EE—MGFLEEAT 9 ~ 50% = HEF
% o BHAME - BHEE - EEEE - Rk (2014) DA
185443 ~ 17 5% ASD Sd 2 Ryt 58 ¥ 52 » DA
{6 FH /Y 52 % i Bk 5 1B 19 % (Children’s Sleep Habits
Questionnaire, CSHQ) #EfTHH A - &+ F (ol 154
a&E > BACRHOE B E 4 B2 FERE N - 2
Pl SLRYRY 1 I TIESS - B B SR =4 &
BEISRREE R 1 — 3 77 o BlS » FoREEIRRE
RN EL EE o G352 Hop 33 TR 0 R
8 {IE[A [ 1f ) S JE 5 2 LA R R - 43l By —
BEIRFHST > = ~ ABEIEZE = - HEARFAHERRT > 1Y
MEORAERE © 7o~ RIE N~ BERER £ EIRT
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SR - TR - BRiGET - 9

W PR RRE 5 J\ - HRMEHE o 4857 > 41 3 {F Rat e EER
R RERTREAE - 4553530 83.9% Y ASD Sl EE{FAEHER
& - Richdale and Schreck (2009) 54| ASD FlE &
PERE T RERR R - LA H CHEREREEM G - &F
FEACR) ~ EHERERE - SEBEIKIES » AE
P EERTHEr - PIREEEEE RF R E - A E
HEIEAYHEAR T

BHecry D - AEEBEREREH I A £ El-
Amrawy and Nounou (2015) W}5¢ 17 fEZF & &E T 5
PRALE BRI LBELP BB EY - GEE T
BE e AEE B [E O 20 20 S5 R E/IVCKES T
PEMETE R 96.56%  Xie et al. (2018) Hhiz 6 fRZE
Hi 45 & (Apple Watch 2, Samsung Gear S3, Jawbone
Up3, Fitbit Surge, Huawei Talk Band B3, and Xiaomi
Mi Band 2) F1 2 smartphone Jf FJ #2 =} (applications,
APPs; Dongdong and Ledongli) FYE%4/E » 455283
B 6 RS E SR Lk~ P8 FEEEBLER
I - EAHEE SRR - £90.1 B SR EE D
[ 3% 7% (mean absolute percentage errors, MAPES) ;
/R TFERAYS B REIR T Y MAPESs » 5371 5 0.06
B10.12 > fpjtiE 6 lZFESEE 1 - 4P » Ricchio,
Lyter-Antonneau, and Palao (2018) 1. [ #; Xiaomi
Mi Band ~ Fitbit Charge HRm ~ Fitbit Surge F1 sports
watch Polar M400 4 & 5 /# fE ZE AL B - 45 R th %
BE AR EEN TR E » RS KEE2 ~
6% » BAHESHVERN - HiltE 3 RR—HE
B/ IR FIRAT 200 B iR AR Ay = e it - &
Gt 2R B A E B & BLIENR L 0 (A R S A HY
T E I EUE o (EAH RS RASR ~ T - GhEE
=B BUERE S ER/CKRFERENSE
JEEN BRSO - A BT NS
mE—GREE s - BE o st s BT K%
NEAFIZKRIDIEE » PR EE FE K &S0 E

BN > giiRAENE SEEENE - AL 0 DI
sTAVERE RS - IAS R 2R S R RIICHE -
RSO E R - B D AR AT BEEE S ASD
BEETSRISHERN - AT ERN SIS
B R FRHLARY S BG5S - AEsl s E) T 2R RUE R
MET R BEE 2 SHR/E8) - 1 EEE 5 88 Th ST
RN R GBI - NIt AR ERIL AR 2 S
B BRI A 2 R B Y ASD Bl S EE A
{TEN > Ebk ASD B—fig b B 5 BT B i B R AR
BHIZRMEIE -

& Stk

AU FEHE 7 ~ 16 LA BRIk #5 DSM-5 22T
REAEZ2 B &y ASD 5L 50 % 5 HEFR B A IEHEE -
B EE R BE (Y BE P¥ #% [intelligence quotient, 1Q] >
70) ~ B A e L 2 B A B B EN I ER Y
BB 0 LIRS BRI B . — /% 5 E 50
%Ry - EE AT EEBEZEEIL - P -
P S 3t 2 [ PR A R 7 B AE A 0 4 1T & AR g T
ERFE - AR ZEREHTE R AR BE
SF %A (106-017-F) #ATULE » U EIFREE 2017
7 HZE 201847 HIE - FrE S EERHEE
ARE NGRS HERHAEREER > FH4ER
AR R AR 2B 52 - AT 2 B R E A
NE PR e

N =EE IR N e PN
FHAEENFIR - W B HOE B IR A LAY - DUER AR
Za R RITES R - HIRR - JEEII R RO
BEEGIEEEIE » DR RMEIRE R - 2R
] ~ DRI IR ] B 75 P e ] S P A i R S8 » DAL FF
SR 30 K > ARSETE 30 RAVHBEIE - 5
BEPER R - 2R B ARTTRE - WEVIEE

EI3 &3

ABEESR n1=50) s

=

—fzf (n=50)

HREEeE )
¥ L}
PAEH g
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HEHE i
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B O 2 B R FEELIR > Fr A 2l B L& S
95% > ERELZ 5 E B Retefit £/ 30 K& > DL
TR T - EE TR EES A N E AR o

AT ASD SeEEL—fG L EEAEIE 100 42 5
B Eh EARE AR S 895 DL Excel 2013 hiER ST &
TR » T BL SPSS 20.0 FR 4 5 B AT 45 5 5>
M o DIBILEEA ¢ 1878 % 5 ASD 58 Bl — % G EEAE
Hig 8 - HI2% - JEHIG RO RRESE S RE
BB RS - B ASD EH— R ER
H SRR AR I R ~ R ERE R ~ SRR ] B BRSO %
ERR /S B0 2= BB - AR EEEKE o 5T R
.05 -

-
2

TS

AHFFE 100 4 7 ~ 16 57 S 8 H A AN EAE R
FEMER - il - B EESE o 24K 50 £ ASD HE
ﬁi 50— SR EE (A A BEAE R A ISR A&

° ASD Sl E4H S0 i A 44 240 w6 44
— RSB SO M B AF 40 % LA 104 - &L
RITHBOEER - 2 dHREEESZR - ASD HELH
50 PR Ky 11.2 £3.0 5% 0 — R L EH 50 £
SPEYEER Ky 11.6 £ 2.4 5% 3 ASD LB FHEE &S Ry
149.67 £ 20.12 cm » —f% 53 #4H P 55 By 153.00 +
15.68 cm ; ASD 5gE4H RS EE fy 43.99 £ 19.17 kg »

1200

e SERE 4.8 2
BERREBET0.39 74

o B 100 A
RN 713 TS

— R G EEAH ST BE EE By 46.62 + 15.26 kg o KSR

ﬁt%%ﬁﬁ%ﬁ% W Fi - BE o BREBRRE
“ﬂx%%ﬁﬂ CiB 30 HoRGAY H B B R

11,243.43 + 3,606.01 3 » HE2 = > ASD L #E4H 1Y
H 5945 #7 9,144.85 + 2,551.81 3 (p < .05) > R &
(effect size) £y 0.67 ; —fE R FE4H H I HIEE L 6.58
+2.03 km #{E 5> ASD Gl E4H HF HIZE 5.05 +
1.47 km (p < .05) > WREF 0.86 5 — & EHHY
SEBHAERT By 145.24 + 41.75 min S8 = ASD &
H #5805 120.60 + 29.22 min (p < .05) » AR &
By 0.68 5 —f GLEEAH H )N FEEVE B 178.35 + 63.59
keal S5 = 74 ASD G 4H 140.02 + 50.92 keal (p <
05) » WHREF 0.67 (WFER) -

— % G EE4H 4% 2 30 H SKAFHY H HIHERR IS A Ry
486.61 + 37.69 min FHE = > ASD 53 % 4H H #9HEHR
HRE 471.47 + 42.45 min (p < .05) > ZE 85 0.38 5
— % SR EEAH H FEREIS R By 153.56 + 29.66 min S
= ASD G EE4H H H9ZEHERE i 134.10 + 35.62 min
(p<.05) > ZRE R 0.59 5 —f% S EAH H 359780 ]
By 333.22 + 45.51 min B ASD G #EE4H H 530 1% [
336.46 + 44.83 min SEFEIE LS (p > .05) > WRES
0.07 ; ASD G #4H H 5 FEIS AT & 7.40 + 5.55 min
FE ST — M A H BRI 3.72 + 3.90 min
(p<.05 BERER 077 (WFE=) -

- o 48.. 100. g
- s SHBE 15 - 1 = = =
— EETFEREE S H
#*— ASD Bl B E AR E R T
AL ASD 4 (n = 50) —f%4H (n = 50)
TR
FE 44 40
s 6 10
Fis (years) 11.2+3.0 11.6+2.4
EB5 (cm) 149.67 +£20.12 153.00 £ 15.68
B E (kg) 43.99 +19.17 46.62 £ 15.26
5 1 ASD @ J7 H EAfEEEE (autism spectrum disorder) ©
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#F— ASD Bl {45 ¥ B A8 EENIE H Lhi gk

HnEhE ASD 4 —f%4H
S () 9,144.85 +2,551.81 11,243.43 + 3,606.01"
2 (km) 5.05+ 1.47 6.58 +2.03"
SEBIIERY (min) 120.60 + 29.22 145.24 £ 41.75

JHAEEVE (keal)

140.02 +50.92

178.35 + 63.59"

5 0 ASD T A BEREREE (autism spectrum disorder) < p < .05 -

F== ASD H—f& HEMIR S EE B LRE

R ASD 4H — 4
AEHRASRS (min) 471.47 + 42.45 486.61 +37.69°
VEHEI% RS (min) 134.10 + 35.62 153.56 +29.66
FEHEIERY (min) 336.46 + 44.83 333.22 +45.51

JREEH] (min)

7.40 £5.55

3.72 £3.90°

5 0 ASD : 7 AFBERERE (autism spectrum disorder) < p < .05 o

B~ 25

AHTE By = E M B R A BOE g R B A
ASD 5 BBl —fig L E B L B B IR IR o E 2 15
e BN EGEN S RIEE RS (A1 5P
MEME) -~ FEROESHIER TRt B\ 8RS0
IR 5~ FRETEE S Pi/KI A 4 H ECHE -
I FRED TRESHTERE SR ERESR
TEER RSN > IR R E IR - AVTSE
& T AT A ASD Bil—fig i B [F] I C i 30 K 2P fUE E)
FERLZ - WE Uk M MY 58S S Eh 8BRS -
Wrgeai Rt - fESREENE L ASD HREXHES
S AR — R S - AEREAR S T 1 - ASD
SEEEHR— i S B A U Y H S REIRA ]~ REER R
KR H IR R[] o ARWHFTRe B B DL R &5 2R
ABTERATT

— ~ ASD il —fi bl B B T B i H LLig

G ReEE & BT A AR IS R S e R B M AERY
B(E - SE G REE)E (K5 i B R s 0 I E AH B
B 0 I SRR EE 8 BN R - HASRIAE R T
O > ERERREENEZE o MRS SR
W9E#IR ASD 5l B Rg R 8 ISR — R E
5411 Bandini et al. (2013) [L#fiz ASD G FEEl—f& 2%
SESREEEAHE R - ABECEIIRES
B R A 5 Bk 0 B e 5T R PR 3 IR 3 f Sl il
ASD REN GG S E 2R - %6 2 4
e E R R L L N i B R - B
—RIEFFENESHSREE 2P H IS8R
HISRETHIE T - BE B #E &) ASD filE - H5

Pan (2008) . DAfMZRFEEHIE 24 4 (23 55~ 1220)
7 ~ 12 5% ASD Gl E B 24 H[EFEH ~ MR Z — M5
ELRMEAREHE P HERENSREEE » &%
#35 ASD SLERY B RS EE) B RN — L E -
AR5 —f A E GRS G 8 & 8 ASD S EFE 58S
BENCPEIAE A EZ RIZEREKE ) H—-HE
GHH T ST ASD Sl E 4 - phifFoTas Rl
Bandini et al. 1 Pan AYRTFE45ESE—%L - ZATMAF Sandt
and Frey (2005) FYWT5¢ » BLA RN EIIBTFCEE R - i
bk ASD E2JE ASD REMN GG /EHI = - kA
DR E A& 4 (EE R REL 1 {EERK » &ERBH
ASD 81;97H ASD HENGEEH &G HBEER -
AN —EIHTREER - rTREM R A oI R BRI IR 2
Sandt and Frey Y2 BLZFEE By 3 ~ 11 5% » AWFSE
HYBLE 2 7 ~ 16 5% ° Pan and Frey (2006) .45 H
ASD B2 E () 5 i G EIE R BEE Rl by o R FE -

BERE ~ S (2005) £R5) 50 E 5 585 )
= EERR G - IR G REE R Bt g
LB 2 EAHRE - RESRIEEIEAS > 1EE
R g o OSSR - Atz h
ASD 5 E GRS B S E S EHE RN —RIERE
RN GE  HEE SRR AR - e ok
HUBFZE4S 5 o o > R ASD LB A EIE ~ 1158
eI RAT R J7 I PR TGE » 258 XA P {0 1 7 402 268 S BE
S SR il = 2 Sy BN ARk 5E RS RE A 4R - 2 BARERE)
BRI R A W — M IEH R E - ASD FHE 548
TEENRBNA R EAT - BRRELE - AR TR
HIPR BRI ZR » (AP 26 oR 2 Bl [ RS AR e B
RS ER) o R M S B E R oK AR - A
RATHEIZ
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Ahge LSS FIRACHIE ASD FHER 58 /EE)
& [RUBEBEPERS GRIEE &) - FIFE
HIH PG BAR R -~ JEEF R EDS R EEHE
LIRSS R UE H P E > — K HENH
HEE EARY  TEHNEAEREAETEE SR
ASD FE -

Rl NS RBEIE ~ +138 07 E Y P
75 ASD SeEE Y SRS E B & BE (RN —RIEE B =
HISLEE o 281 ASD SEEERR T 3 KIZ L FERESS » sk
F2 B R BB HE B AR B — R AR E RF
DUEETTI R BT i o MHEAM R4S AR - BRsVES)
BLEENR T/ o Okely, Booth, and Patterson (2001)
Wtoe /D4 5 fe S 8 & A A E B R T AV B S
T SR A A E B fs B 7 /DA 2 BUE 48R Y
5 #% 5 E) A #E 7Y HHRH - Raudsepp and Pill (2006)
PRETE/ N B A AE B R A B R P R A T RS
B2 MRV RAREME - SR H AR EH R ENEE
7K AE B TE B RE YRS A B B8 VS Bl A B © Wrotniak,
Epstein, Dorn, Jones, and Kondilis (2006) #£¥ G # 1Y
HBIRE B GRS 2 AR - B E X AAYE
2GR - LR G REE R S 0 HE
BRI E > MEmB IRt ASD HE T DIFEHIE S
SR EEEN XS EE R -

~ ~ ASD Bl S B AR v B 2 H PR

AT AE AR B N /A i ASD 5 2 e IR B8 B AH B8
DR RN > BURA R ZS A\ BEE ASD 5o EEfE
MR IRE » A6 E SR T o M BT & - 2RI AE 28 Lo b
gerh > RN [E R gT 0T AR &S R B BAREYS
ASD FE B A MHE FE IR FEEEF R o Souders et
al. (2009) fif fj CSHQ ¥f 5= B & i H BAE 0 HY 4 ~
10 5% ASD 5 2 59 %4 81 —f% Gl 2 40 4 TRENR T
Ry BARER B HIELEL > 4558530 66% ASD S AES
b R AR PR - S — ML 45% o BHRAE RN
28 50 R 2 o ATEEHY AL A RTE -

Trickett, Heald, Oliver, and Richards (2018) £¢/
Simonds and Parraga’s AR &ZEE 30 42 ~ 15 3%
ASD 5L E - BfgE L d5 3 - ASD 5 T g E AR
HETFIRE ~ B R ARENVIR S > B IR B 15
A RERE RO KRB GG 5 R EATE -
Cavalieri (2016) B 52 o £2 F5F 2 SR # < ASD 5
HEERTENEPILL KSR EEERE - A
R ASD Sl B AR BRI i bb— M S B RS B
FFfJfe & > ASD Sz H 9 B RERF ] £y 7.38 + 5.57
min FE S A ALY HH 5 R 3.76 + 3.86
min » 750 T ASHH 9T 45 SR B 00 SRR EOREHY i 5
& —%L - Gail Williams, Sears, and Allard (2004) £t

¥ 2 ~ 16 % ASD BTG AL RER » 51%
ASD Gl E g HEIRIF 4R 8 ~ 9 h ~ 20% & HIER
BT Es 6 ~ 7 h AWFRZEEFER R 7 ~ 16 3% > bt
ge4t B ASD 5 E H S IEARAE R B 471.5 £ 42.51 h >
&) 8 h > DULHESR AHITH E T R ERREAS R -

BEMNS @ 2R E R m M A DL
ASD REAMEE &V EIR B LR - AR RAM
L EIEH 0 K%Y 50 ~ 80% HY ASD 5 A IR R [&
Bt (Couturier et al., 2005; Krakowiak, Goodlin-Jones,
Hertz-Piccotto, Croen, & Hansen, 2008; Richdale &
Schreck, 2009) ; HE P IEFEZEFIVHE » HRE
MR BEEE 24T K5 20 ~ 30% (Owens, 2020) © FiPY
JIBIZRH ASD Sl EA KRS R ES - £ A
WH4eHs H » 60 %4 6 ~ 17 5% ASD % £ 4555 CSHQ »
&5 SR 35 B 70% HY ASD i B B L B A I AR [ B
(Wang et al., 2016) - L4} » HHAMESE (2014) i
DU R B R G ¥ 185 4 3 ~ 17 p%AY ASD FLE
EITHE > SRS 83.9% My ASD HEFE
AR oAb 78 Dls s Y A ) F-ERERET ASD i
B — R S B AV IR S R R 0 S — A S A
HECHRF ] ~ ZRHEERS[H] B Eb ASD HUE R - HIEE ASD 57
HEIVER DB KA ERNT - 52 0 A5
AR SCRAERET Y N B AH & — B fERERRET R B
ASD 5 B PR Ry e HE e B vy 50 250 S R G R R S BB
Fyf&T% o HIELFT R > ASD Sl B fEIEAR S AR
AR B K Y o B B e R+ T e IS e B Y i R A 9 56
BEREBIRA - HXEEERITIEE ST » AR5
it DL R B S 5 A 2 1 KA 9E B PAIE R B YA
REBHZENE -

AR EERAE T — i E el
ASD 5iE 7 ZARERR AT R~ ZRMEIR R - R i B
HEC)7 B Py e Y 72 R LR » B A B &R T ¥ iR
R it - 55 B2 25 0 SRR DR R HER AR S B e R
B EL o AR 2 1Y 28 o H 2 B RIS R A B
BERHA AR A BB RS L2 E - DUBE
XRREE BB BT [ 2K - ] DL S T Y
5 PRI AT A 72 K B 0 Y I 2 38 A A 17 MR R e ' By
Wiz ARG B s T SR M E R E % A
AT 2l BLSE R Y BB 0 B > AR AR EGET BT 58 A A [F]
WFge T E i — o BRI A BB RS - S e
it SR E T 7 B BE S E IR B e T m B A &
275 o [RAh - AR TS H H AR Z N R
4~ 0 B 5 RS VE B B B IR B A AR R -
EAREE I HFREER BERE Z A T
% » RRWFE AR AR A E A LHRE (41 #
BEW - RERZR - FREBAKEIEERENE) &
BEMEE Y B HEREN B REE) R BER D
B REABEE



280 SR - R - BRlAET - EE - =R - YT
= ;ﬁf%ﬁ‘ﬁ Kaohsiung, Taiwan).]

A E A F B LR TS TR &
& ASD Sl B ER—fi b B B BRI B BRI AR E - BT
FEAEIR BT > —REEA AR - B E)
RF [ BLUHFEBVE S = R ASD WE © DU —fi%
SAEE A H P REIR AR R~ RN R M = ) ASD B
H > ASD SLEEAY SRR F A& s i — R -
HAGEIASTAE R - ASD HEN SEEEI &R 0—HK5R
H . ASD 5 EE AR AR in 8 B R — A L E - AT
FUERK IR ASDR R - THIMEAE ~ B
e B BTSRRI 2% > BN ASD RERSHEIE
B > R EER A

VY~ WFEPRH B AR

AW FER G Z pa LA 5658 55— Ry al EHY
IR —REE - TR T2l E A&
BT - R BB BRI - RARWRAFE
e TEETE R BT B AR B, 2 5
HECHHIVER 55— AR E A 2ok T3
HEREHENRREETES R - fAE—
R AR AR 2 31T B A G B AR » RACHETT
IERE AR I S AT B % 1] 3 — 20 B T 98 T B pE A 42
HEZEN > AN EEE ST ER -

2t

A e BN A 5 BB Y 4 %% 4 B (106-2410-H-
007-078-) » PLR 4T H FAE T & 1 Bh i 2 5l
5 KU BENERSERL -

253k
B 98 B, 315 2

FEE - BEE (2016) - ERTEEL - LEEET
TR E Y R R —— IR B )y - R
aE 2 18 & 4 H > i-iii H - doi:10.5297/
ser.1804.editorial

[Lee, S.-P., & Lee, S.-D. (2016). Viewpoint: Two key
influential factors of memory consolidation in

learning-sleep and exercise. Sports & Exercise
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Abstract

This study pointed out that most previous studies dealing with physical activity and sleep quality of children with
autism spectrum disorder (ASD) were used questionnaires as research tool. The physiological wearable device is
more objective and accurate to measure the amount of physical activity and sleep quality. The purpose of this study
was to assess the physical activity and sleep quality of children with ASD and typically developing children by using
physiological wearable device. Participants who met the requirements of this research program were recruited through
autism-related associations or organizations in north, central, and south areas of Taiwan. Fifty children with ASD (age:
11.2 + 3.0 years; 44 males, 6 females) and 50 typically developing children (age: 11.6 £ 2.4 years; 40 males, 10 females)
were participated in this study. The Xiaomi Bracelet 2 was used to measure the physical activity and sleep quality of
participants for 1 month. The results showed that the daily steps of children with ASD were significantly less than that
of children without ASD. In addition, the sleeping duration in children with ASD was significantly less than that in
children without ASD. We concluded that the physical activity and sleep quality in children with ASD are inferior to
children without ASD. This study also suggested that the physical activity and sleep quality in children with ASD should
be improved by related caregivers.

Keywords: wearable device, Xiaomi bracelet, steps
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Introduction

Autism spectrum disorder (ASD) is a
neurodevelopmental disorder characterized by
impairments in social interaction, communication,
restricted, and repetitive patterns of behaviors
(American Psychiatric Association, 2013). Insufficient
physical activity and sleep-related problems are
often documented in children diagnosed with
ASD (Pan & Frey, 2006; Polimeni, Richdale, &
Francis, 2005). Reports have shown that more than
50% of children with ASD were unable to reach
standard recommendations of moderate-to-vigorous
physical activity. Similarly, empirical research also
demonstrated that 7- to 12-year-old children with
ASD had poorer motor skills that might link to their
compromised levels of physical activity.

Physical activity is found to be closely associated
with sleep quality. Sleep problems, such as difficulty
falling asleep, frequent awakening, and restless
sleep are frequently reported in children with ASD
(Richdale & Schreck, 2009). A study used Children’s
Sleep Habits Questionnaire (CSHQ), and their results
indicated that approximately 83% of parents reported
sleep problems in their children with ASD (Lu, Yang,
Wang, & Zhang, 2014). Given that the importance
of sleep quality and physical activity to fitness and
health-related outcome, the insufficient physical
activity and reduced quality of sleep might further
negatively impact the daily life activities in children
with ASD.

Recent advances in technology, including
wearable device has opened an avenue for both
efficiently and accurately assessing daily physical
activity and sleep status (El-Amrawy & Nounou,
2015). However, the feasibility of using such
wearable technology in children with ASD still awaits
further documentation. Thus, this study aimed to
systematically and objectively measure the physical
activity and sleep quality in children with ASD, and to
compare the data with that of their typically developing
peers. We used the Xiaomi Bracelet 2, which has
been proved having high validity and reliability, to
assess the physical activity and sleep quality for a
consecutive thirty days (Ricchio, Lyter-Antonneau,
& Palao, 2018). By pairing with the mobile app, the
sleep quality (including deep sleep duration, light
sleep duration, and total sleep duration), and levels of

physical activity (daily steps, walking distance, and
daily calories burned) were recorded. We hypothesized
that children with ASD would have lower levels of
sleep quality and physical activity compared to their
age-matched, typically developing children.

Method

Fifty children with ASD (age: 11.2 + 3.0 years; 44
males, 6 females) and 50 typically developing children
(age: 11.6 + 2.4 years; 40 males, 10 females) were
participated in this study. Children with a diagnosed
neurological disorder other than ASD, pediatric
disorder, intellectual disability, or physical disability
were excluded from the study. All children were asked
to wear Xiaomi Bracelet 2 for a consecutive 30 days to
record their data of physical activity and sleep quality.
Before the data collection, researchers delivered
face-to-face instructions to ensure that the fitness
tracker system could successfully be applied to each
participant.

The descriptive statistics, chi-square test, and
independent ¢-test were performed to understand
the demographic of participants, and the dependent
variables of physical activity (daily steps, walking
distance, and daily calories burned) and sleep quality
(daily sleep duration, deep sleep duration, light sleep
duration, and daily awake duration) between children
in the ASD group and typically developing group. The
significant level was set at o, <.05.

Results

First, the results showed no significant difference
for gender, body height, and weight, indicating that
the percentage of gender ratio and anthropometry for
the ASD (height: 149.67 + 20.12 cm; weight: 43.99
+ 19.17 kg) and typically developing group (height:
153.00 £ 15.68 cm; weight: 46.62 £ 15.26 kg) of
children were similar.

Second, we obtained the data of daily physical
activity for 30 days. The independent ¢-test showed
that mean daily steps in children with ASD (9,144.85
+ 2,551.81 steps) was significantly fewer than that in
children without ASD (11,243.43 + 3,606.01 steps) (p
< .05). Furthermore, the daily walking distance was
significantly shorter in children with ASD (5.05 + 1.47
km) than in typically developing children (6.58 + 2.03
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km) (p < .05). This result was reflected by fewer daily
calories burned per day in the ASD group (140.02
+ 50.92 kcal) compared with children in typically
developing group (178.35 + 63.59 kcal) (p <.05).
Finally, the sleep quality results indicated that
mean daily sleep duration (471.47 + 42.45 min) and
mean daily deep sleep duration (134.10 £ 35.62 min)
of children with ASD were significantly shorter than
typically developing children (daily sleep duration:
486.61 + 37.69 min; daily deep sleep duration: 153.56
+ 29.66 min) (p < .05). Daily awake duration in
children with ASD (7.40 + 5.55 min) was significantly
longer compared to that of their typically developing
peers (3.72 £ 3.90 min). However, the light sleep
duration was not statistically significant between the

groups (p > .05).

Conclusion

This is the first study to systematically assess
the physical activity and sleep quality using wearable
fitness trackers in Taiwanese children with ASD.
Our study not only provides objective data on daily
physical activity and sleep states in ASD, but also
showed the feasibility of using a high technological
device to track health-related data in children with
ASD. We concluded that physical activity and sleep
quality in children with ASD are inferior to children
without ASD. Specifically, children with ASD had
fewer daily steps, shorter walking distance, fewer
calories burned, shorter daily sleep duration, shorter
deep sleep duration, and longer awake duration.
The results suggested that parents and their related
caregivers should further improve the physical activity
and sleep quality in children with ASD.
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