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Kinematic analysis on gait of overweight and obese primary school

children during level walking

YAN Song-hua', ZHOU Xing-long'>, DANG De-hua®, LIANG Xiu-giao®, ZHANG Kuan'
(1. School of Biomedical Engineering, Beijing Key Laboratory of Fundamental Research on Biomechanics in
Clinical Application, Capital Medical University, Beijing 100069, China; 2. Sport Science College, Beijing Sport
University, Beijing 100084, China; 3. Yulin Primary School of Fengtai District, Beijing 100069, China)

Abstract; Objective To investigate the effects of overweight and obesity on the gait of primary school children by
comparing the kinematic parameters between overweight/obese children and normal weight children during level
walking. Methods Forty overweight/obese children (age: (9.6 +1.72) year; height: (142.16 +12.19) cm;
BMI. (24.32+2.96) kg/m*) and 50 normal weight healthy children (age: (10.26 +0.72) year; height: (139.0
+7.50) cm; BMI. (17.08 +1.25) kg/m’) were recruited as the subjects. All of the subjects completed 3 walk-
ing trials at preferred speed along a 10 m walkway with barefoot. A digital video camera was used to record these
subjects’ level walking images, and their gait parameters, such as step length, stride length and joint angle of
the lower extremity, were obtained through Shixun motion analysis system. SPSS 16.0 was used for data analy-
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sis. A paired t-test was used to assess differences of all the variables between lefe side and right side for the sub-
jects. An independent t-test was used to assess differences of all the variables between the overweight/obese
and normal weight children. Statistical significance was defined as P <0.05. Results (1) There were significant
differences between overweight/obese children ( (0.44 +0.001) ) and normal weight children ( (0.45 +0.001) )
for relative step length (P <0.05). (2) There were significant differences in left hip and knee joint angle in the
frontal plane between overweight/obese children (left hip angle: (165.36 +5.29)°, left knee angle. (178.82 =
5.51)°, right knee angle: (177.84 +5.25)°) and normal weight children (left hip angle: (161.99 £4.28)°, left
knee angle: (174.67 £4.91)°, right knee angle: (174.67 £4.91)°) during heel-strike phase (P <0.05). Signifi-
cant differences were found in the left ankle joint angle of the frontal plane during toe-off phase between over-
weight/obese children( (121.73 +8.03)°) and normal weight children( (118.44 +6.70)°) (P <0.05). Conclu-
Relative step length of overweight/obese children was significantly smaller than that of normal weight chil-
dren during level walking. The left hip and knee joint angle in the frontal plane of overweight/obese children during
heel-strike phase were significantly larger than those of normal weight children. The left ankle joint angle in the
frontal plane of overweight/obese children during toe-off phase was significantly larger than that of normal weight

sions

children. These differences may affect the function of the lower extremity in overweight/obese children.
Key words: Overweight and obese children; Level walking; Gait; Kinematics
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Tab.2 Comparison of gait cycle parameters between overweight/obese children and normal weight children

M/ NEREILIE (n =40) IEH#JL# (n =50) P1{H
e A e i e Aifi
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Fig. 1 Comparison of step length, relative step length, stride éﬂ %ﬂ 1F T%L»JLE@: éﬂ % %%‘ﬁ EE%% /I\ SIZ % %ﬁ E"J ﬂl‘m ,fjc Aﬂé
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Tab.3 Comparison of joint angle of lower extremity in different gait phase between overweight/obese children and normal weight children

/AR L (n =40) IEH JLE (n =50) P1A
2 i 2 F 0 2 i
Wik e 165.36 +5.29 * 164.47 £5.70 161.99 +4.28 * 162.77 £4.36 0.002* 0.129
JEHR o
- A M/ (°)  178.82£5.51" 177.84 +5.25* 174.18 +5.28 * 174.67 +4.91* 0.000 1" 0.050 *
T f/(°) 105.77 £5. 14 105.69 +4.48 104.85 +3.84 104.95 +4. 16 0.351 0.433
R WA f/(°)  168.65 £6.09 169.16 +6.07 * 166.85 +5.24 166.55 +4.82* 0.139 0.031*
ol
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i}
BROCHTA/(°)  111.64 £5.15 113.14 +4.29 110.07 +4.58 112.00 +4.55 0.144 0.228
WEEAf/(°)  190.88 £6.67 190. 87 +6.09 190.34 +7.10 196.62 +4.67 0.713 0.149
ok} o
s LT/ (°)  145.93 +£6.60 143.95 +8.94 145.21 +8.38 145.18 +6.63 0.652 0.478
Tomif/(e) 120.79 £8.01 121.73 +8.03 * 120.39 +6.62 118.44 +6.70* 0. 800 0.041*
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Fig.2 Changes of joint angle of lower extremity during the three
support phases between overweight/obese children and nor-

mal weight children
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