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Abstract: Objective To study the age and gender characteristics for static and dynamic posture control ability
(PCA) of 4-6 years old children, analyze the contribution rate of each sensor to PCA. Methods A total of 100
children were tested for static and dynamic PCA. The differences in PCA of two single legs were analyzed by the
independent sample t-test. The effects of age x gender and four standing conditions ( with eyes open/closed on
solid ground, with eyes open/closed on mat) on PCA were analyzed by ANOVA. Results There was a very
significant difference in static PCA of two single legs for 4-6 years old children standing with eyes open on hard
ground ( P<0.01), and the static PCA was 6-year old age group>5-year old age group>4-year old age group.
The main effect of standing time under four standing conditions was very significant ( P<0.01), the sum of the
contribution rates of each receptor was greater than 100% , and the contribution rates were vestibular sensation>
vision>proprioception. The dynamic PCA of 6-year old age group was significantly better than that of 4-year old
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age group and 5-year old age group. Conclusions

The static PCA of 4-6 years old children showed the

differences in dominant leg and non-dominant leg. The dynamic and static PCA increased with age, and the
development speed of the vestibular sensory system in 6-year old girls was faster than that in 6-year old boys.

The body maintains posture control through complex integration of vision, proprioception, vestibular perception

and so on, and vestibular sense plays a major role, followed by vision and proprioception.

Key words: posture control ability (PCA) ; development characteristic; dominant leg; vision; vestibular sense;

proprioception
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Tab.1 Basic information of experimental subjects

FAS PCA #4741 TR B X PCA 51
R A B 5T X6 52 K 4R v A A N T
XTLE RO FEA XT3 D BRI, 3 ~4 % 4 L
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- F(n=24) 4 (n=16) F(n=14) 4% (n=14) 5 (n=20) Z(n=12)
BE/m 1.03+0. 42 1. 02+0. 49 1. 09+0. 53 1.09+0. 43 1.17+0. 58 1. 16+0. 59
ﬁiﬁ/kg 16. 85+2. 38 17.95+2.36 18.81+3.24 18.83+2.53 20.27+3.20 21.31+3.52
BMI/( kg-m'2) 15.63+0. 31 16.91+0. 34 15.73+0. 44 15.79+0. 38 14. 87+0. 39 15.63+0. 41
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Tab.2 Test schedule and instructions for four standing conditions
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AT AR A58 X 285 28 34 o 9 52 00 (A A
2) 5 (Tos=Tew)/ (Tos+Tey) REAERTEESEAE T, HL3E
FHAA G X i A5 S S T A S 0, AR B 8 44
S AZ HL R AR R SF 24, R A 3 2/ (100 +
x) VIR TR OR R 3 A R A A AR A A A
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Fig.1 Comparison of static PCA of two legs for 4-6 year old

children

2.2 4~6 SHILEFERZRTHE
FH 4~6 % 4y JLTE 4 Fhisli 37 2600 T A0V BR Y



EREMANE 378 $£5H 2025104
860 Journal of Medical Biomechanics, Vol. 37 No.5, Oct. 2022

VLR & B, 7E CS . OM Al CM 244 T TRl4F % i 1
A2, B 4 B4 CS 4/ 6 4] CM i A
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(P>0.05) . PRI, 78 75 #7 4F % 55 E F1 45 8% 57 2% X
PCA WFZ I I, AN SRR X — A8 &, 4RI 2 ],
R OS &M TF 5 $dY 6 ¥z m 2R h i it
(P<0.05) , HA AR % 21 2 [0) 22 55 35 Sy 3E % 18 35 Pk
(P<0.01), 4 sl 37 240 F i 37 B [ A SE 20007 9
WP E (P<0.01) .4 24 ,CS.OM.CM 5 0S ZJf]
OM 5 CM Z [ 2 5344 4k % W &M (P<0.01) ,CM
5 CS ZI &S A7 #E M (P<0.05) ;5 #41,CS,
OM .CM 5 0S Z[a] ,OM 5 CM Z[a] .CM 5 CS Z[H]
LR ER BEME(P<0.01);6 %4, CS . OM,
CM 5 0S Z[E .0oM 5 CM Z & .CM 5 CS Z 8]
S AT BEME (P<0.01) , BIFFAE Tos> T
TOM>TCM \T0M>TCS \TCS>TCM< D—ll—‘rg_l 2) o

1§60 OS

%;_EEECS

& 40 = OM

=

Pl

m 7

go i i % % ’

P R

& F NS PES

B2 4~6 % %0 JLAR[E &M uh 3 B 18 L BE
Fig.2 Comparison of standing time for 4-6 years old children

under different conditions

R 25 IR 37 #5828 FL s i S 3, A5t AS (] 4F i B
MBE 1 ASE 2 AKRSE 1 ARSE 2, DL R FAS R
WA VER R X PCA BY52 LL K 45 8% 37 7% 1) 1 ik
RO 3 4), EREWH, 4~6 Z4ILKRAZ TN}
AP 1 DT R 3 A B > > A AR
2.3 4~6 541)L3h7 PCA &R

FLiR 4~6 % %L YBT B4 $4R 5 JE 0 34 bR
BHA PCA & BR, W5 BRLJGR i (e ol S 2 S5 0 A o 0k
(P>0.05) B0 4~6 % %) JLahZs PCA A KM
PRSI BR Z 53, 3 — 20 5 b 1 10 35 R
R AEMER Z 18], H3h 45 PCA W22 FANTEAE B 3
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Tab. 3  Effects of different receptors on PCA in different age

groups AT %
AN 454 544 654
M 1 64.31£14.15  65.35424.15  54.40+18.22
A 2 52.70£17.30  52.42+12.64  50.20+21.78
AR 1 30.25+12.21  34.03%9.26 28.31+12.92
AR 2 13.40+7. 61 22.55+5. 44 22.90+8. 15
MAE+ARSE 71.55214.19  70.32£12.93  68.74%19.05

F4 AEMIZEGHTEBRZHE PCA REKE
Tab.4 Contribution rates of each receptor under different stand-

ing conditions on PCA

ST 4 2151 AL/ % AR/ % BIRESE %
0s 454 39. 14 23.22 58.29
5484 39.52 25.38 58.71
654 35.23 22.06 59.26
CS 4 %4 — 11.81 88. 19
5% — 18. 40 81. 60
6 44 — 18. 63 81.37
oM 454 34.51 — 65.49
5454 35.39 — 64. 61
64 H 33.42 — 66. 58

W .4.5.6 SN HIN 40,28 32 A,

(P<0.05),4 3415 6 FdHERHIEW L FHME
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Fig.3 Comparsion of dynamic PCA of two legs for 4-6 years
old children
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