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Correlation of functional activities and muscle mass with lower limb muscle
strength in aged sarcopenic men

ZHU Ya-Qiong, ZHOU Ming, PENG Nan®
(Department of Geriatric Rehabilitation Medicine, Chinese PLA General Hospital, Beijing 100853, China)

[ Abstract] Objective To investigate the correlation of functional activities and lower limb muscle mass with muscle strength in
the aged sarcopenic men. Methods According to the inclusion and exclusion criteria of Asian Working Group for Sarcopenia
(AWGS), 87 men at an average age of (89.5 + 4.4) years were diagnosed as sarcopenia from those who took physical examination in
Outpatient Department of our hospital from June 2014 to February 2015. Their average relative appendicular skeletal muscle mass
index (RASMMI) was (6.04 + 0.62)kg/m2. Physical composition was measured by dual X-ray absorptiometry (DXA), grip strength by
a dynamometer named JAMAR, and maximum isometric strength of iliopsoas, quadriceps femoris, tibialis anterior and hamstrings by
a dynamometer named FET3. Physical composition, lower limb strength test, 6-min walking test, timed up and go test (TUGT), five
times sit-to-stand test (FTSST), and one-legged stance test with eyes closed were performed respectively to investigate the
correlations of above indices with the test results. Results The walking speed, TUGT, FTSST, and time for one-legged stance were
correlated with age (r=—-0.567, P =0.018; r=0.742, P =0.001; r = 0.632, P = 0.007; r = —0.489, P = 0.047), muscle mass (r = 0.489,
P =0.045; r=-0.579, P=0.012; r = —0.641, P = 0.003; r = 0.476, P = 0.048) and fat mass (r = —0.517, P = 0.032; r = 0.513, P = 0.031;
r=0.528, P =0.015; r = —0.533, P = 0.012). In addition, the indices of walking speed, TUGT, FTSST, and time for one-legged stance
showed correlation with maximum isometric strength of iliopsoas (r = 0.313, P = 0.000; r = —-0.887, P = 0.000; r = —0.666, P = 0.003;
r=0.515, P = 0.035) and maximum isometric strength of quadriceps femoris (r = 0.251, P=0.017; r =-0.775, P = 0.000; r = -0.612,
P=0.013; r=0.671, P=0.002). Conclusion There exists a high correlation of functional activities and physical composition with
lower limb muscle strength in aged sarcopenic men. The elderly with high fat content and low muscle mass have relatively poor
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physical activity, and those with high lower limb muscle strength have good physical activity, especially for iliopsoas and quadriceps

femoris muscle strength.

[ Key words ] aged; sarcopenia; muscle mass; muscle strength
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Table 1 Characteristics of the aged male sarcopenic patients
(n=107, x*s)

Item Data
Age(years) 89.5+4.4
Height(m) 1.69 + 0.05
BMI(kg/m2) 22.62+2.24
Maximum walking speed(m/s) 0.77£0.30
Handgrip strength(kg, left) 13.94 £5.12
RASMMI(kg/m?) 6.04 + 0.62
Dual X-ray absorptiometry

Thigh skeletal muscle mass(kg) 12.65+1.84
Appendicular skeletal mass(kg) 17.00 £ 2.32
Total body muscle mass(kg) 42.33 + 3.68
Total body fat(kg) 18.94 + 4.52
Total body fat percentage(%) 30.60 + 5.38
Thigh bone mineral content(kg) 0.92+0.16

BMI: body mass index; RASMMI: relative appendicular skeletal
muscle mass index
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Table 2 The relationship between functional activities and physical composition in aged sarcopenic men

(n = 107)

ltem 6-min walking speed TUGT FTSST Single leg standing
r P P r P r P

Age —-0.567 0.018 0.742 0.001 0.632 0.007 —-0.489 0.047
Arm skeletal muscle mass 0.339 0.183 -0.351 0.167 —-0.306 0.232 0.277 0.281
Thigh skeletal muscle mass 0.489 0.045 —-0.579 0.012 —0.641 0.003 0.476 0.048
Trunk skeletal muscle mass 0.385 0.127 —0.026 0.921 —0.089 0.753 0.051 0.846
Total body skeletal muscle mass 0.530 0.029 —0.465 0.044 -0.391 0.121 0.517 0.024
Arm fat —0.149 0.568 0.124 0.634 0.130 0.618 —0.240 0.353
Thigh fat -0.517 0.032 0.513 0.031 0.528 0.015 —-0.533 0.012
Trunk fat -0.220 0.397 0.133 0.610 0.118 0.653 -0.191 0.463
Total body fat percentage -0.544 0.024 0.430 0.059 0.428 0.066 -0.471 0.054
Thigh bone mineral content 0.488 0.047 —-0.491 0.005 -0.521 0.022 0.384 0.171

TUGT: time up and go test; FTSST: five times sit-to-stand test

R3 SRADAESBMEEGE NS TRALSBEXE

Table 3  The relationship between functional activities and lower muscle strength in aged sarcopenic men

(n=107)

6-min walking speed TUGT FTSST Single leg standing
Musucle
r P r P r P r P
Iliopsoas 0.313 0.000 —0.887 0.000 —0.666 0.003 0.515 0.035
Quadriceps femoris 0.251 0.017 —0.775 0.000 —0.612 0.013 0.671 0.002
Tibialis anterior 0.058 0.339 —0.650 0.005 —0.337 0.186 0.060 0.819
Hamstrings 0.236 0.035 —0.697 0.002 —0.068 0.817 0.217 0.404

TUGT: time up and go test; FTSST: five times sit-to-stand test
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