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Reliability, sex, and direction differences in the new balance ability test for middle-aged and older people
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[ Abstract] This study aimed to examine the reliability of a new test that evaluates differences in balance
ability, sex, and evaluation parameters when moving in the back/forth or left/right direction, as well as contact times,
total contact time, and their relations during an unstable standing posture in middle-aged and older people. The
participants were 31 Japanese individuals (17 men: mean age, 61.8 years; standard deviation (SD) = 8.3; 14 women:
mean age, 56.9 years; SD = 9.6). They were instructed to maintain a stable standing posture for 1 minute on the plate
of the new device without contacting the edge of a contact-sensing plate. This device leans the plate either back/forth
or left/right when standing on the plate and can measure times and their time of contact with the plate edge. The test
was performed twice with a 1-minute interval after one practice trial in either condition (back/forth or left/right

direction). The time per contact (total contact time/contact times) was used as an evaluation parameter. Insignificant
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differences were found between trials in evaluation parameters, contact times, and total contact time in both back/forth
and left/right directions. Intraclass correlation coefficients (ICC) were >0.7 in both directions. A two-way analysis of
variance showed insignificant interaction or main effects of sex and direction conditions for the evaluation parameter
and the total contact time. Although no significant interaction was found for contact times, a significant main effect
was found for sex. The post hoc test showed that men had higher values and larger effect sizes (Cohen’s d back/forth:
1.21, left/right: 1.27) than women in both back/forth and left/right directions. A correlation analysis showed relatively
high correlations between back/forth and left/right direction evaluation parameters in both sexes (Men: r = 0.71,
Women: r = 0.80). In conclusion, this new balance ability test has a high reliability in middle-aged and older people,
and the evaluation parameter does not indicate sex differences or differences in the amount of back/forth and left/right
movement. The relations between the parameters of back/forth and left/right directions are high in both sexes.
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Style Weight Size Quantity
Plate 11.1kg 300 (W) x300 (D) x72 (H) mm 1
Contact-sensing plate 0.1kg 100 (W) %300 (D) x5 (H) mm 2
Step mat 0.1kg 100 (W) %300 (D) x5 (H) mm 2
Repeater 4.3kg 430 (W) x270 (D) x60 (H) mm 1
Horizontal block 2.1kg 300 (W) 2
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Men (N=17) Women (N=14) t p Cohen’s d
M SD M SD
Age (year) 61.8 8.3 56.9 9.6 1.525 0.138 0.57
Height (cm) 168.1 7.2 158.3 4.6 4.395 0.000* 1.64
Weight (kg) 67.5 11.3 52.5 6.1 4.727 0.000* 1.67
BMI 23.8 3.0 21.0 2.6 2.793 0.009* 1.04
FE: *: p<0.05
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#3 ARpEEEMRAREFIER (n=31)

1st time 2nd times

M SD M SD t p Cohen'sd ICC

Evaluation parameter (Time per contact)

Back-forth direction
Left-right direction
Back-forth + left-right directions
Contact-times
Back-forth direction
Left-right direction
Total contact-time
Back-forth direction

Left-right direction

0.38 0.11 0.37 0.10 0.75 046 0.11 0.70

035 0.11 036 0.11 1.20 0.24 0.08 0.92

0.73 021 0.73 020 0.12 091 0.01 0.89

56.5 12.38 58.1 12.89 1.01 0.32  0.13  0.76

55.5 13.31 56.6 13.62 0.72 0.48  0.08 0.80

214 690 21.0 593 048 0.63 0.06 0.80

19.1 6.00 20.0 636 1.61 0.12 0.15 0.87

W M: B{E, SD: Wi, t: tfH, ICC: HNMHRKREL

F4 NS EMEERSEMEENONE RS ESFER (n=31)

Back/forth direction Left/right direction
M SD M SD F »p 7 Post-hoc
Evaluation parameter (Time per contact)
Men 0.36 0.11 0.34 0.10 F1 131 026 0.04
Women 0.40 0.09 0.38 0.13 F2 191 0.18 0.06
IN 0.00 097 0.00
Contact-times
Men 63.1 8.45 62.4 9.66 F1 15.93 0.00 * 0.36 Back/forth: Men > Women
Women 50.3 11.88 48.3 11.99 F2 059 045 0.02 Left/right: Men > Women
IN 0.16 0.69 0.01
Total contact-time
Men 22.0 5.64 20.5 443 F1 094 034 0.03
Women 20.1 6.64 18.5 7.50 F2 332 0.08 0.10
IN 0.00 098 0.00

e M: PE, SD: #rifEZE, F: FAH, Fl: MERIEEMMN, F2: J5EAFERS, IN: ZEAEM.
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6. Estimation parameter (Time per contact) (left/right) 006 040 023 0.04 071 * 003 019 052 088 *
7. Contact-times (back/forth) 031 -029 -0.34 -027 -043 -043 0.62 * 0.78 * 0.33
8. Contact-times (left/right) 0.06 -0.11 -0.05 -0.01 -0.38 -0.66 * 0.56 * 055 * 0.62 *
9. Total contact-time (back/forth) -023 040 044 0.31 0.90 * 0.60 * -0.01 0.16 0.69 *
10. Total contact-time (left/right) 0.10 051 * 032 008 066 * 0.81 *-0.17 -0.12 0.69 *
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