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F/w : the maximum ground reaction force/body weight
RFD/w : the rate of force development/body weight

Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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F/w @ the maximum ground reaction force/body weight

RFD/w : the rate of force development/body weight
Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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F/w : the maximum ground reaction force/body weight
REFD/w : the rate of force development/body weight
Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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F/w : the maximum ground reaction force/body weight
RFD/w : the rate of force development/body weight
Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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F/w : the maximum ground reaction force/body weight

RFD/w : the rate of force development/body weight

Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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(n=168) (n=64)
Fin, e 741+54 755+65 0.129
7, & (%)° 100 (59.5) 28 (438) 0.031*
PRI RE
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Ty = B, 72134 (%)
SRIBDZRERRE, Py HRE  *p<0.05

F/w : the maximum ground reaction force/body weight
RFD/w : the rate of force development/body weight
Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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Association of Ground Reaction Force During Sit-to-Stand
Movement with Falls and Fear of Falling After
One Year in Community-Dwelling Older Adults

Yuto MIYAKEY ?  Daijo SHIRATSUCHIY  Kento TABIRAY  Hyuma MAKIZAKO"Y

1) School of Health Sciences, Faculty of Medicine, Kagoshima University
2) Graduate School of Health Sciences, Kagoshima University

( Abstract )

[Objective] To examine whether ground-reaction-force (GRF) indices during sit-to-stand (STS) predict falls
and fear of falling (FOF) at one year in community-dwelling older adults.

[Methods] This 1-year longitudinal study included 168 adults (mean age 74.1 £ 54 years ; 59.5 % women) from
the Tarumizu Study (baseline 2023 ; follow-up 2024) with a 10 - 14-month interval. At both waves, we assessed
falls in the prior year and FOF. STS was performed on a force plate under maximal effort. We derived body-
mass-normalized peak vertical GRF (power), rate of force development (speed), and the ratio of mediolateral
body sway to load fluctuation (balance). The five-times STS (5TSTS) was also recorded. Logistic regression
estimated associations between baseline measures and falls or FOF at one year. Models adjusted for age, sex, and
baseline falls and FOF, yielding adjusted odds ratios (ORs).

[Results] For falls, 28 participants (16.7 %) reported a fall at follow-up. Even after adjusting for covariates
including baseline falls, body-mass-normalized peak vertical GRF (power) was significantly associated with a
lower risk of falls (ORs 0.61, 95 % CI 0.38 -0.99, p= 0.044). For FOF, 78 participants (464 %) reported FOF at
follow-up. Even after adjusting for covariates including baseline FOF, power was significantly associated with a
lower risk of FOF (ORs 0.59, 95 % CI 0.38 - 0.93, p= 0.023). In contrast, speed, balance, and the 5TSTS test were
not significantly associated with either outcome after adjustment.

[Conclusion] Greater power (higher body-mass-normalized peak vertical GRF during STS) was independently
associated with a lower risk of both falls and incident FOF at one year. GRF assessment during STS may provide
a simple, objective indicator for evaluating the future risk of both falls and FOF in community-dwelling older

adults.

( Keywords ) Muscle strength, Rate of force development, Mediolateral fluctuation, Sit-to-stand, Prevention
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