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Association between muscular strengths and gait characteristics of
elderly people aged 65 to 74 and 75 and above
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Abstract This study investigates the relationship between muscular strengths and gait characteristics of
the elderly. Totally, 107 subjects, aged 65 to 85 years, participated in this study. Researchers measured
muscle strengths (grip force, toe grip force, gluteus medius, and gluteus maximus forces) and walking
characteristics (walking speed, cadence, step length, single leg support, and double legs support).
Dynamometers and inertial measurement unit-based shoe systems were used for measuring muscular
strength and gait characteristics, respectively. No significant difference was observed in strengths and
walking characteristics between the young elders (YE, 65-74 years) and the old elders (OE, 75-85 years).
For each age, muscular strength significantly correlated with some gait parameters. Forces of gluteus
medius and gluteus maximus muscles showed better significant correlations between some gait
parameters for all age groups, as compared to grip force and toe grip force. Regression coefficients
between walking speed and grip force did not vary with age. We conclude that muscular strengths in
OE better explained the gait characteristics than in YE subjects. Even though grip strength is an easily
measured variable for senior fitness test, forces of gluteus medius and gluteus maximus muscles are more

meaningful for understanding the walking characteristics of elderly people.
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Table 1. Physical and demographic characteristics
of participants

YE OE
(64-74 yrs) (75-85 yrs) D
(n=26) (n=81)

Age(year) 70.7+1.1 79.8+3.7 <0.01
Height(cm) 154.1+4.2 154.3+8.3 828
Weight(kgf) 57.5+8.4 58.7£8.5 .560
BMI(kg/m’) 243+3.5 24.6%2.5 602
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Fig. 1. Measurement devices and methos. (a) grip
force dynamometer (b) muscle manual
testing dynamometer (c) toe grip force
dynamometer (d) inertia-sensor built-in
shoes (e) toe grip force testing (f) gluteus
medius testing (g) gluteus maximus testing
(h) gait testing
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Table 2. Changes in muscular strengths and gait
characteristics between YE and OE

YE OF P

Grip Force(kgf) 22.9+7.2 20.9+5.6 .105
Toe Grip F(kgf) 53+3.0 4.0+2.1 .051
Glut Medius(kgf) 8.7£3.0 7.8+3.5 209
Glut Max(kgf) 9.4+4.2 7.943.9 100
Walking Speed(m/s) 1.08+0.17 1.02£0.19 219
Cadence(bpm) 114.8+£9.5 116.4+9.4 484
Step Length(m) 0.56+0.07 0.53+0.09 .082
Single Leg Supp(%) 42.1+2.8 41.4+18 142
Double Leg Supp(%) 15.6+4.8 17.0£3.9 .146
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Table 4. Confidence intervals of standardized regression
equations between YE and OE for strength
and walking speed

95% Confidence
Group 2 Interval Overlappe

d area

Lower Upper
GF YE -0.193 | -0.502 0.338 53.8%
OE 0.173 -0.114 0.470 77.4%
TGF YE -0.265 | -0.603 0.194 61.2%
OE -0.108 -0.351 0.137 100%
GMeF YE -0.095 -1.083 1.160 24.4%
OE 0.119 -0.148 0.399 100%
GMxF YE 0.730 -0.307 1.474 31.1%
OE 0.151 -0.134 0.421 100%

Table 3. Correlations between muscle strengths and gait characteristics of two differerent age groups

Young Elder (n=26)

Old Elder (n=81)

GF TGF GMeF GMxF GF TGF GMeF GMxF

Walk speed -0.075 0.122 0.364 0.456* 0.237* 0.058 0.259* 0.257*
Cadence -0.272 0.002 0.151 0.149 -.137 -0.015 -0.151 -0.064
Step length 0.074 0.154 0.365 0.487* 0.340** 0.089 0.369** 0.315**
SLS 0.278 0.386 0.427* 0.388 0.032 -0.114 0.257* 0.098
DLS -0.274 -0.431* -0.399* -0.373 -0.133 0.117 -0.265* -0.147

* pC05, ** p<.01,
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Fig. 2. Scatter plots of grip force and walking
speed between YE and OE
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