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Abstract

The purpose of this study was to determine whether hand-grip strength (HGS) can
be a significant discrimination factor of mobility limitation (ML) among older adults. Cross—
sectional analysis was conducted on data from 939 community—-dwelling older adults, aged 65-
96 years (744 = 64 yr, 266 men, 673 women). ML was defined as self-reported difficulty in
walking 400 m, climbing 10 steps, and rising from a chair. Trained testers assessed standardized
measurements of HGS and lower extremity performance score (LEPS) calculated by four tests
(ie., tandem stance, 5-chair sit-to-stand, alternate step, and timed up & go). Receiver operating
characteristic (ROC) analysis was conducted to identify discrimination power of HGS and LEPS
for ML. The areas under the ROC curves (AUCs) of HGS and LEPS for ML were 0.82 and 0.87
in men; 0.70 and 0.85 in women, respectively. No significant difference was detected between the
AUCs of HGS and LEPS (P = 0.12) in men, whereas in women, the AUC was significantly lower
in HGS than LEPS (P < 0.001). The optimal HGS cut-off values for ML were 31.0 kg (sensitivity
75%, specificity 81%) for men and 196 kg (sensitivity 73%, specificity 57%) for women. In men,
the HGS test could be as useful as LEPS for identifying ML. In women, discrimination power
for ML by HGS alone was considered acceptable; however, a combination of HGS and lower
extremity performance tests could be more useful for monitoring the hierarchical levels of
physical frailty.

(Jpn. J. Phys. Fitness Sports Med., 60(3) : 259~268 (2011))
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Table 1. Characteristics of the study population, mean = SD or n (%)
Men Women
Characteristics Overall - Non-ML ML Overall Non-ML ML
(n=266) (n=199) (n=67) (n=1673) (n=368) (n=1305)
Age, yr 737 + 64 722 +54 78.1 £69 * 74.8 £ 6.5 724 £ 5.4 77.6 = 6.6 *
Height, cm 1604 + 6.7 161.4 + 6.4 1574 £ 6.6 * 146.7 = 6.2 148.5 +£ 5.2 1446 = 6.6 *
Weight, kg 60.9 = 9.1 61.7 £85 586 = 10.7* 509 + 8.1 51.0 =77 50.8 = 8.6 *
BMI, keg/m? 236 =311 236 29 236 %37 237 35 231 %31 243 £38
No. of diseases 1.0 £09 0.9 +09 14 £09 * 1.3 1.1 1.0 £1.0 1.6 1.1 *
Joint pain, sum 0.6 £0.7 0.5 0.7 09 £ 08 * 0.8 0.8 0.6 0.8 1.0 £0.8 *
Physical function scale, point (SF-36, 0-100) 85.0 £ 174 90.9 + 10.8 66.1 + 20.7* 73.7 £ 23.0 86.9 = 12.8 57.5 4 22.4*
Hand-grip strength, kg 322 =75 344 £59 25.6 = 7.7 * 205 =47 22,1 £4.1 187 £ 48 *
LEPS, point 0.11 = 1.03 0.45 + 047 -0.93 + 1.49* -0.17 £ 1.04 0.32 +0.53 -0.81 % 1.18*
-+ Tandem stance, s 269 = 7.1 286 +438 217 + 10.2* 252 =82 275 +£59 223 £97 *
— 5-chair sit-to-stand, s 79 £36 70 £ 1.5 107 £58 * 8.6 +3.6 70 £ 1.9 10.6 +43 *
— Alternate step, s 47 £ 1.8 42 +09 6.4 + 2.6 * 51 £ 1.7 44 + 0.8 6.1 2.1 *
—Timed up & go, s 7.0 £3.5 59 £1.2 103 £ 56 * 8.2 £45 6.4 £ 1.7 104 =357 *
Number of participants who needed any assistance )
Hand-grip strength, n (%) 0 (0) 0 (0) 0(0) 0(0) 0 (0) 0 (0)
LEPS, n (%) 20 (7.5) 4(2.0) 16 (23.9) * 69 (10.3) 7(1.9) 62 (20.3) *
+ Tandem stance, n (%) 4(1.5) 1(0.5) 3 @45) 21 3.1 1(0.3) 20 (6.6) *
— 5-chair sit-to-stand, n (%) 6(2.3) 1(0.5) 5 (7.5)* 25 (3.7) 1(0.3) 24 (7.9) *
— Alternate step, n (%) 13 (4.9) 0(0) 13(19.7) * 47 (7.0) 5(1.4) 42 (13.8) *
—Timed up & go, n (%) 5(1.9) 0(0) 5 (1.5) * 20 (3.0 1(0.3) 19 (6.2) *

Notes: SD = standard deviation; ML = mobility limitation; BMI = body mass index
LEPS = lower extremity performance score: 0.031 X tandem stance —0.106 X 5-chair sit-to-stand —0.192 X alternate step

—0.096 X timed up & go+ 1672

No. of diseases: the sum of hypertension, diabetes mellitus, kidney disease, heart disease, breathing difficulties,
osteoporosis, dyslipidemia, arthritis, resulting in a score from 0 to 8

Joint pain: the sum of shoulder pain, low bac pain, knee pain, resulting in a score from 0 to 3

+: Higher values signify better performance, -: Lower values signify better performance

* P <005 vs Non-ML
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Fig 1. Receiver operating characteristic (ROC) curves plot for identifying mobility limitation (ML) according to
hand-grip strength and lower extremity performance score (LEPS).
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Table 2. Optimal cut-off values of hand-grip strength and LEPS to distinguish ML

Cut-off value  sensitivity (%)  specificity(%)
Men
Hand-grip strength, kg 31.0 75 81
LEPS, point 0.20 81 84
Women
Hand-grip strength, kg 19.6 73 57
LEPS, point -0.01 81 77

Notes: LEPS = lower extremity performance score; ML = mobility limitation

Table 3. 0Odds raito and 95% confidence interval at cut-off value for hand-grip

strength and LEPS for ML

OR at cut-off value

Age adjusted OR
at cut-off value

Men
Hand-grip strength 12.4 (6.2-24.6) 8.1 (3.9-16.7)
LEPS 18.2 (9.0-36.7) 12.9 (6.2-26.8)
Women
Hand-grip strength 3.6 (2.6-5.0) 2.3 (1.6-3.3)
LEPS 10.1 (7.0-14.4) 6.7 (4.6-9.8)

Notes: LEPS = lower extremity performance score; ML = mobility limitation;

OR = Odds ratio
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