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Effects of Augmented Reality (AR)-Based Progressive Resistance Exercise on Balance and Physical Self-Efficacy
Scale in Elderly Women with Sarcopenia
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Purpose This study aimed to investigate the effects of augmented reality (AR)-based resistance exercise on balance and
physical self-efficacy in elderly women with sarcopenia. Methods Ten women aged 65 years or older with sarcopenia
were randomly assigned to either an AR-based resistance exercise group (AREG, n = 5) or a general resistance exercise
group (GREG, n = 5). Both groups participated in 50-minute exercise sessions, three times per week, for four weeks.
Outcome measures included the Functional Reach Test (FRT), Timed Up and Go (TUG), One-Legged Stand Test (OLS),
and the Physical Self-Efficacy Scale (PSES). Results Four weeks of AR-based resistance training resulted in significant
improvements in balance and physical self-efficacy among sarcopenic older women. Compared to conventional resistance
exercise, AR-based training demonstrated superior outcomes in FRT, OLS, and PSES. Although TUG results were not
statistically significant, the trend favored AR-based training. These findings suggest that real-time visual-auditory feedback
and interactive task execution may enhance postural control and psychological confidence. AR-based exercise appears to
be a feasible and potentially superior intervention for improving balance-related outcomes in this high-risk population.
Further research is needed to confirm long-term effects and transferability to gait and fall prevention. Conclusion Despite
improvements in balance and self-efficacy after four weeks of augmented reality-based resistance training in elderly
women with sarcopenia, significant differences emerged only in one-leg standing and self-efficacy, favoring the AR group.
No between-group differences were found in functional reach or timed up and go. These findings suggest that AR
training may enhance static balance and psychological outcomes. Future studies should explore long-term and personalized
AR interventions to maximize rehabilitation benefits in this population.
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Table 1. General characteristics of the subjects
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Note. AREG: AR-based resistance exercise group / GREG: general resistance exercise group
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Figure 1. This figure shows AREG: AR-based resistance exercise group using a Thera band
(a) Sit to stand, (b) Seated diagonal mini ball lifts, (c) Sit and extend knee with band resistance, (d) Sit and perform leg press

with band resistance, (e) Standing and side bend with chair
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Figure 2. This figure shows general resistance exercise using a thera band
(a) Sit to stand, (b) Seated diagonal mini ball lifts, (c) Sit and extend knee with band resistance, (d) Sit and perform leg press

with band resistance, (e) Standing and side bend with chair
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Table 2. Balance (n=10)
AREG (n=5) GREG (n=5) YA P
Pre 10.93 +4.74 17+5.06
Post 17.04 +3.79 20.24+4.97
FRT Diff 6.1+3.78 3.23+5.81 -0.731 0.465
Z -2.023 -1.214
p 0.043" 0.225
Pre 9.97 +3.01 7.95£1.21
Post 9.17 +2.92 7.49+0.84
TUG Diff 0.8+1.09 0.45+0.84 -0.522 0.602
Z -1.483 -1.214
p 0.138 0.225
Pre 15.86+10.63 10.92+7.36
Post 23.17+10.3 14.52+7.25
OLS Diff 7.31+0.41 3.59+1.93 2,611 0.009"
Z -2.023 -2.023
P 0.043* 0.043"
Note. Mean+SD, *p<0.05, **p<0.01, AREG: AR-based exercise group / GREG: general resistance exercise group
Table 3. Physical Self-Efficacy Scale (n=10)
AREG (n=5) GREG (n=5) 4 p
Pre 73.60 +2.79 69.2+7.8
Post 82.8 +4.14 75.2+8.04
PSES Diff 9.241.48 61 -2.447 0.042"
Z -2.041 -2.032
P 0.042" 0.041

Note. Mean+SD, *p<0.05, **p<0.01, AREG: AR-based exercise group / GREG: general resistance exercise group
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