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ABSTRACT

Due to the increase in life expectancy in different countries and, thus, the increase in the
number of aged people and the prevalence of physical problems related to old age, it is important to find
low-risk methods that can lead to the improvement of the physical fitness and activities of daily living
(ADLs) in the elderly. Hence, this study aims to assess the effects of a technology-based exercise program
on physical fitness and ADLs of the elderly people with balance impairment residing in nursing homes.
This is a clinical trial that was conducted on 60 older adults with balance impairment
living in nursing homes in Shiraz, Iran. They were randomly divided into two groups of intervention
(n=30) and control (n=30). The intervention group received technology-based exercises using the Xbox
Kinect sensor at two sessions of 30-45 minutes per week for six weeks. The control group received the
routine programs of nursing homes including walking and playing table tennis. After six weeks, their
physical fitness and ADLs were measured using the senior fitness test (SFT) and the ADL questionnaire
in both groups.

[{EENTE After the intervention, the mean score of ADL significantly increased (from 87.1+10.4 t0 92.6+9.1)
compared to the control group (from 86.5+11.3 to 85.1+1.2) (P=0.00). In addition, the intervention led
to an increase in the SFT tests of chair stand test (P<0.001), arm curl test (P<0.001), chair sit and reach
test (P=0.001), back scratch test (P=0.007) and 8-foot up & go test (P=0.001). These changes were not
observed in the control group.

[T The technology-based exercise program is effective in increasing the physical fitness and ADLs
of the elderly people with balance impairment residing in nursing homes, and can be replaced with team
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Introduction

ue to the increase in life expectancy in dif-
ferent countries and, thus, the increase in the
number of aged people and the prevalence
of physical problems related to old age, it is
of great importance to investigate low-risk
methods that can lead to the improvement of the physi-
cal fitness and daily living activities of the elderly. One of
these methods is exercise. Studies have shown that vari-
ous exercises have many benefits for the elderly, includ-
ing reduced mortality and health costs. Due to increased
tendency towards new technologies and video games,
technology-based exercises have recently been considered
as an alternative method. This study aims to investigate
the effect of technology-based sports on physical fitness
and activities of daily living (ADLs) of the elderly with
impaired balance living in nursing homes in Iran.

Methods

This is a clinical trial that was conducted on 60 older
people with balance disorders living in nursing homes in
Shiraz, Iran. Their balance was first measured using the
timed up & go test, and the people whose test time was
14-20 seconds were selected based on the inclusion cri-
teria. They were randomly divided into intervention and
control groups. The participants in the intervention group
received a technology-based exercise program at two ses-
sions of 30-45 minutes every week for 6 weeks using the
Xbox Kinect sensor. The selected sports games included
penalty kicks, goalkeeping, skiing, and darts, each ses-
sion covering different aspects to improve physical fitness
and ADLs of the elderly. All the selected sports required
the use of the upper and lower limbs in a standing posi-
tion. In the control group, the elderly received the routine
programs of the nursing home, which included walking,
playing table tennis, and doing some art and music activi-
ties. After 6 weeks, physical fitness and daily life activi-
ties were measured and compared in two groups using the
senior fitness test (SFT) and the ADL questionnaire.

Results

The two groups were similar to each other in terms of
mean ADL score before the intervention, but increased
significantly in the intervention group (from 87.1+10.4 to
92.6+9.1) compared to the control group (from 86.5+11.3
to 85.1%1.2) after the intervention (P=0.001). Also, be-
fore the intervention, the two groups were similar to each
other in terms of all SFT tests except in the chair sit and

reach test. Performing technology-based sports in the in-
tervention group led to an increase in the mean scores of
chair stand test (P<0.001), arm curl test (P<0.001), chair
sit and reach test (P=0.001), back scratch test (P=0.007)
and 8-foot up & go test (P=0.001), while no significant
changes were observed in the control group. Between-
groups comparisons showed significant differences in
SFT tests (except for the 2-minute step in place test) after
the intervention. Regarding the chair sit and reach test,
since the pre-test scores were significantly different be-
tween the two groups, ANCOVA test was performed to
investigate the intervention effect. The results showed
that, after controlling the effect of pre-test score, the ef-
fect of technology-based intervention on the chair sit and
reach test score was still significant (P=0.001).

Conclusion

Performing 6 weeks of technology-based sports can im-
prove physical fitness and ADLs in elderly people with
balance disorders living in nursing homes and can replace
group sports when necessary. Considering the effective-
ness of this intervention and its benefits such the ease of
use, cost-effectiveness, and high acceptance by people,
and the emphasis of the World Health Organization
(WHO) on providing innovative and attractive solutions
to increase independence and prevent illness and depen-
dency of the elderly, it can be used in the nursing homes.
However, more studies are still needed to investigate the
different types of virtual sports and their impact on the
physical and mental conditions of the elderly, compared
to traditional sports.
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