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Gait characteristics of 5- to 7-year-old children with autism spectrum

disorder while crossing height obstacles
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Abstract: Objective To observe the spatiotemporal gait parameters of children with autism spectrum disorder (ASD)
when crossing obstacles of different heights, in order to provide reference for developing early motor intervention programs
and nursing strategies to reduce the risk of falls in ASD children. Methods From November to December 2023, thirty
children with ASD (aged 5 - 7 years) and thirty typically developed children were recruited. The Footscan® plantar pressure
system was used to collect the initial contact time, duration of contact, final contact time., and whole-foot center of pressure
displacement during unobstructed walking and when crossing 5 cm and 15 cm obstacles. Repeated measures ANOVA was
used to compare gait parameters between the two groups under the three test conditions. Results During unobstructed
walking, significant differences were observed between ASD and TD children in the initial contact phase of the toe region,
the final contact phase of the toe and metatarsal regions, and COP-X (P <C0.05). When crossing obstacles, typically
developed children showed significant differences in the initial contact phase of the metatarsal and heel regions of the leading
limb compared to unobstructed walking (P<C0.05), whereas ASD children showed no significant differences in the heel
region across the three trials (P>>0. 05) ., with changes only in the metatarsal region when crossing the 15 cm obstacle (P<C
0.05). Conclusions  Children with ASD exhibit insufficient plantar flexion during the loading response phase and
insufficient dorsiflexion at the terminal stance during walking. They adopt a more cautious movement pattern when crossing
obstacles. Unlike TD children, who are more sensitive to the presence of obstacles, ASD children are more sensitive to
obstacle height.
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Fig. 1 Schematic diagram of plantar regions and schematic
diagram of duration time, the moment of initial contact

and final contact time: using the MF region as example

1.3 %it#F & KM SPSS 26. 0 #4h % ¥4
781t Hr . B Y6k H Shapro-Wilk K 55 53 Hr 4% 4H
AR IESHE, SR BRI IR IER 5. KW
N R EZ MG 20 Pk se gl 5% A 5] 5
BB R BB AE G B AL B B Sem i B RE GG L BB
15cm (B B A = Rl AT 2K 4 X IC, DCLFC
1922 5 K COP-X,COP-Y £ %, Hraas& -y
S0 R A . 35S 2 S SR H SIDAK %,
K B K «=0. 05, DL x £ 5 F/R, P<<0.05 h
ZRBEGI¥E L,



i E L E R e R 2026 4F 1 45 34 B4 14 Chin J Child Health Care,Jan. 2026, Vol. 34,No. 1

BT PR AL A2 35038 Ta) o 31 AR 0% L B s L (R o R T
5% (body mass index, BMD) Z R4 it 2 X (P>

2.1

XA FA A HEBR LR B AR BE S S

0.05),

W 1,

5 2R AT B 22 L 2R 20 . U

x1 ZAEFEAFE (L9
Tab. 1 Characteristics of the participants(ax +5)
451 il () 55 Cem) R (kg BMI(kg/m?)
S AUN) L AON)

X 2] 10 12 5.8740. 45 114.77+4. 35 19.10+6. 88 13.76+2.76
S 4 6 14 5.9040. 47 113.80£3.70 20. 6543. 23 14.43+1. 90
1y 0.112 0. 336 0.783 0.535 0.913

P& 0.741 0.812 0. 280 0. 802 0. 070

2.2 FHS5ARBEILEE MG ERFR G FR H R (P =0. 046, Py, <<0. 001, Py <<0. 001, Py <<

ERRR S Sy

W (P =0.032, Py, =0.020, Py,

UG L X T RIS A M A
I FBR NS T1, M2, M3, M4, M5 [X 48 i) 28 5] 3 &%

0.005, Py; =0.012) 5 B E &0 (P<C0.001) fI 58

T TOPE A AT E AR Som 5 B AR I I, P<<0. 053" JCREASAT A RIS AR 15em = B R A5 3 i, P<<0. ¢
B B G5 0] 328 Bsf . P<<0. 05,

ISCm =i

& 2
Fig. 2

2 b AT

fish st s ] 7 4 L

i 25 s AT

90

80

70

60

50

90

80

70

60

50

40

0.001,Py; =0.001) E

LA 5 it

R N T2-5, M1,

HM.HL X AFE R E NS E EN (P <

=0.005, Py = 0.001, Py, <<0. 001, Pyym
Kl 2,
—— TR —@—5cm —&— 15cm

il ey B AT+ R il B SRR
%‘E_‘f
]
1=
12
=
12
=
- D}
o
p=p
1=
b 1
T 5
\\ x 1 ok
=
\i\l)\b b b 1 F
- -
m

T.—-a
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T1 T2-5 M1—MS5 MF MH HL T1 T2-5 M1—MS5 MF MH HL
A % & )L ASDJL#

=0.002,Py.=0.003),

U

)5 ;¢ Wk Som i B R A5 AN 1 A

Xif R ZH 5 92 0 2 5 1S R TR R A% DX ) A 5 St P AR S b B ) 4 T R S P AR L

Initial contact, duration of the contact and final contact of leading limb in each foot region

for the experimental and control groups
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Initial contact, duration of the contact and final contact of trailing

limb in each foot region for the experimental and control groups
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