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[Abstract]

Augmented reality (AR) technology has high expectations for use in the field of exercise rehabilitation to prevent falls and
improve health in older adults; however, most studies have been conducted on older adults with physical disabilities. Therefore,
in this study, we analyzed changes in walking and balance ability after a training intervention to verify the effectiveness of
AR-based physical training in older adults. Participants were 16 healthy older adults; experimental and control groups underwent
AR-based physical exercise and general physical exercise, respectively, for eight weeks. The results showed that, compared with
the control group, walking speed and cadence were significantly increased, and the performance times of timed up and go,
figure-of-8 walking, and four square step tests were significantly decreased in the experimental group. Our results indicated that
AR-based physical training was more effective than traditional training in improving the walking speed and balance ability in
older adults and was expected to be used as an intervention method to prevent falls and improve their physical health.
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Traditional strength and
balance exercises
3 times a week for 8 weeks,
50 minutes per session
= Includes 20 minutes warm-
!
Post test

Control group (17=8)
up and cool-down

significance level p<.05

Pre test
AR-based physical
exercises

Post test
Wilcoxon Signed-Rank test, Repeated Measures ANOVA

Participants: 16 healthy older adults (> 65 years old)
Statistical analysis (PASW Statistics 18, IBM SPSS, USA)

30 minutes per session
= No warm-up and cool-

= 3 times a week for 8 weeks,
down

Experimental group (#=8)

Fig. 1. Experimental design schematic
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1. AFHAR HE
Table 1. Participants information

Experimental group (n=8) | Control group (n=8)
Male / Female 1/7 4/4
Age (years) 72.8+£5.3% 76.8+5.0
Height (cm) 159.0£7.1 160.8+7.6
Weight (kg) 66.3+9.5 65.3£10.3
m%céfy&g?ﬁ% 26.2+3.1 25.243.7

*Mean + standard deviation
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Fig. 2. Augmented reality-based physical exercises
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Table 2. Augmented reality-based physical training protocol

Training weeks Training categories Training contents
Extend both arms and raise them sideways, 3 sets of 10 times
Upper limb strength exercises Bend both arms and rotate your forearms upwards, 2 sets of 7 times
Bring both arms to the body and rotate the forearms out, 2 sets of 7 times
122 weeks Sitting and holding a medicine ball diagonally, 2 sets of 7 times
Sitting and standing up from chair, 2 sets of 7 times
Lower limb strength exercises Standing thigh elastic outward raises, 2 sets of 7 times
Standing, bending knees and raising them as much as possible, 2 sets of 7
times
Bring both arms to the body and bend the elbows, 2 sets of 10 times
Upper limb strength exercises ?iii;nedshold dumbbells (1kg) and raise both hands at the same time, 2 sets of
35 weeks Sitting body side bend, 1 set of 7 times
Lower limb strength exercises, Standing thigh lifts outside the elastic band, 2 sets of 5 times
Balance exercise Standing, holding a chair on a step box and raising one foot, 2 sets of 7 times
Upper limb strength exercises ;Sl‘rtggs extend one arm to the side and pull with the opposite hand, 1 set of 5
Standing dumbbell lift to the side, 2 sets of 7 times
Lower limb strength exercises Standing and lifting dumbbells to chest, 2 sets of 7 times
6-8 weeks Balance exercises Standing, holding dumbbells, bending knees 90 degrees, 2 sets of 7 times
Bend your knees and raise them as much as possible, 2 sets of 7 times
Trunk muscle strength exercises Step your feet to the side and extend your arms to the side, 1 set of 7 times
Balance exercises Stand sideways and raise your knees over the step box, 2 sets of 5 times

<
a7 3. bt MHRS oA
Fig. 3. Traditional physical exercises
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Table 3. Differences in spatiotemporal parameters before
and after training

Experimental Control =
—value
group group
Pre 11.3x£2.0 12.4£2.0
Step width Post 11.3+£1.8 10.1£2.5
Z score -.135 -1.820 .004
Walki Pre 119.3+11.6 110.4+15.1
aking Post | 125.9%12.2 | 106.7£14.0
speed "
Z score -1.820 -.840 5.593
Strid Pre 121.4£9.9 118.31£9.3
tride Post | 125.7£11.5 | 116.7£10.6
length
Z score -1.260 -.560 1.699
Pre 117.6+£4.6 111.1+£7.8
Cadence Post 120.1+4.4 109.1£6.3
Z score -1.352 -.840 11.686™
st Pre 62.6+0.5 64.2+1.8
tfr‘;“ge Post 63.5+1.0 62.9+1.1
Z score -2.395 -1.963" 0.926
st Pre 60.6t4.9 59.0t4.7
ep Post 62.8+5.8 58.1+5.4
length
z score -1.332 -.560 1.770
Step Pre 1.02+0.05 0.96+0.04
length Post 1.01x0.04 0.98+0.07
ratio z score -.256 -.280 4.914
“p<.05, "p<.01
HELS AT T WF T AT Mseh 1F 1 F
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TH T 55% SVIAT 2T $H AR FH & 2
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Experimental Control
group aroup F-value

Pre 7.1+£0.9 8.2+1.1

TUGT Post 6.6+0.9 8.0+1.0
Z score -2.100" -.676 6.879"

Pre 15.741.4 19.8+£2.6
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