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Gait Characteristics and Functional Properties of Lower Extremity
Joint Movement for Older Adults During Stair Ascent and Descent

ZHOU Shengru, SHENG Huiyuan, HUANG Zhaomeng, LI Xuhong
( School of Physical Education, Hangzhou Normal University, Hangzhou 311121, China)

Abstract; Objective To investigate gait characteristics of older adults during stair ascent and descent, and
mechanical properties of lower extremity joint movement. Methods A total of 17 young adults and 15 older adults
were required to ascend and descend a five-step staircase at natural walking speed. The gait parameters, lower
limb joint angles and ground reaction force were obtained using infrared high speed motion capture system and
three-dimensional force platform, the joint moments and powers were calculated by inverse dynamics approach,
and the influence of age on those parameters was analyzed by independent samples t-test. Results Compared
with young adults, older adults had a relatively longer gait cycle, as well as an obviously lower walking speed and
frequency during stair ascent and decent ( P<0.05). Meanwhile, the support phase and swing phase in older
adults during stair ascent and decent were obviously prolonged and shortened respectively ( P<0.05). The
change trend for joint angle, moment and power of lower limbs during stair ascent and decent was consistent in
both young and older adults. However, during stair ascent, older adults were mainly maintained by the generation
of ankle and knee joint power, while young adults were mainly maintained by the energy at the proximal limb,

s B H#A:2022-11-13; f&E HEA:2022-12-15
BEE£UH Wil a el s otk B (LGF18C100003)
BEEE .20, Hd7, -4 3, E-mail ; 1xhongd28@ 163. com



EREYHE $£38% F5H 2023F10A
1018 Journal of Medical Biomechanics, Vol.38 No. 5, Oct. 2023

especially more knee power was used. For older and young adults, energy absorption during stair decent played

an important role in knee joints. Conclusions With aging, lower limb function and muscle strength will decrease.

Older adults are afraid of falling down during stair ascent and decent, and try to compensate for the instability of

the body by reducing swinging time. The research findings provide references for rehabilitation management and

functional assessment on fall prediction of older patient populations in clinical practice.

Key words: older adult; stair ascent; stair descent; gait; fall
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Fig.2 Comparison of lower extremity joint angles during stair ascent and decent for young and older adults

(a) Hip joint, (b) Knee joint, (c¢) Ankle joint
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