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Abstract

Background: Aging is associated with a progressive decline in physical capabilities and
a disturbance of both postural control and daily living activities. The aim of this study was to
evaluate the effects of supervised versus home exercise programs on muscle strength, balance and
functional activities in older participants.

Methods: Forty older participants were equally assigned to a supervised exercise program
(group-I) or a home exercise program (group-II). Each participant performed the exercise
program for 35—45 minutes, two times per week for four months. Balance indices and isometric
muscle strength were measured with the Biodex Balance System and Hand-Held Dynamometer.
Functional activities were evaluated by the Berg Balance Scale (BBS) and the timed get-up-and-go
test (TUG).

Results: The mean values of the Biodex balance indices and the BBS improved
significantly after both the supervised and home exercise programs (P < 0.05). However, the mean
values of the TUG and muscle strength at the ankle, knee and hip improved significantly only after
the supervised program. A comparison between the supervised and home exercise programs
revealed there were only significant differences in the BBS, TUG and muscle strength.

Conclusions: Both the supervised and home exercise training programs significantly
increased balance performance. The supervised program was superior to the home program in
restoring functional activities and isometric muscle strength in older participants.
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Introduction

The aging process usually affects all body
systems and is commonly associated with
functional changes in the neuromuscular,
somatosensory, vestibular and visual systems
(1, 2, 3). Aging is generally associated with
progressive declines in physical capabilities,
psychological health (3) postural control and
daily living activities (4). Balance is essential for
maintaining postural control and performing
various functional activities. Functional balance
is the ability to maintain a stable position during
various functional tasks. Proactive balance refers
to an anticipation of a predicted disturbance
as compensation for a disturbance (3). Balance

disturbances are major epidemic geriatric health
problems because they are associated with the
fear of falling and mobility restrictions as well
as causing substantial rates of mortality and
morbidity (from 30% to 60%) among older
subjects (5, 6, 7). Balance impairments with
functional dependencies can be improved with
appropriate exercise interventions (6, 8).

A variety of exercises can be used to
enhance coordination, proprioceptive sensation
and balance acquisition, factors that are critically
needed for functional dependency in older
subjects (2, 9—12). The effect of exercise training
mainly depends upon the mode, intensity
and level of supervision during the exercise
intervention (13). Few studies have reported
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findings where low intensity exercise training
with 20% of a one-repetition maximum (1RMax)
significantly improved balance performance
greater than training with moderate intensity
(50% of 1RMax) or high intensity (80% of
1RMax) (14). A previous study has found
that a supervised exercise program facilitates
strong adaptations to exercise, particularly in
older participants (15). The author considered
a supervised exercise program as one of the
most effective interventions as it introduces a
well-structured progressive exercise program
over a limited time (15). However, older
people sometimes face major barriers in their
adherence to exercise training programs due to
a shortage of both availability and accessibility to
transportation (16).

The literature supports home exercise
programs as an alternative to supervised exercise
programs because of their advantages (e.g.
inexpensive, easy accessibility and organizational
flexibility) (12). Previous studies have shown
that supervised exercise programs are associated
with significant improvements in balance
performance and functional activities (17—21).
On other hand, other studies have shown balance
improvements and positive advantages with
adherence to home exercise programs (8, 12,
13). In addition, many studies have applied a
combination of supervised and home exercises
in the same program (22—25). In contrast, few
studies have compared supervised exercise with
home exercise programs (3, 4). There is currently
no consensus about which program can provide
greater improvements in older individuals.
Therefore, the aim of this study was to compare
the effectiveness of a supervised program with
a home program on balance performance,
functional activities and isometric muscle
strength (IMS) in older participants.

Materials and Methods

Study design: Experimental study design

Subjects: Eighty (43 males and 37 females) older
participants were selected from 350 independent
individuals who were residing in nursing homes.
Participants were selected according to the
following inclusion criteria: aged > 65 years, as
this is the recommended age for fall screening
of older subjects; a recent history of falling in
the previous six months; ambulatory, with or
without a walking aid; and non-obese (body mass
index < 30 kg/m?) (4, 23, 26). Every participant
achieved a Berg balance score of > 21 and < 40,
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indicating a moderate level of fall risk. This was
measured during the initial evaluation during the
recruitment period (4).

Out of the 80 volunteers, 40 participants
were equally and randomly assigned to two
groups by a blinded and independent research
assistant who opened sealed envelopes
containing a computer-generated randomisation
card (Figure 1).

Exclusion criteria: Participants were excluded
if they had participated in a regular exercise
program in the previous two months. They
were also excluded if they had a recent
stroke, uncontrolled diabetes mellitus, severe
hypertension, unstable cardiovascular diseases,
advanced joint arthritis, significant dementia,
blindness or deafness (4). Additionally, any
participant who had received drugs that could
affect balance performance (e.g. antidepressant,
antispasmodic and sedative drugs) was excluded.

Group-I: Twenty (13 males and seven
females) older participants with a mean age
of 69.26 + 4.11 years performed a supervised
exercise program for 35 to 45 minutes, twice
weekly for four months.

Group-II: Twenty (12 males and eight
females) older participants with a mean age of
68.83 + 3.31 years performed a home exercise
program for 35 to 45 minutes, twice weekly for
four months.

Ethical approval: Before starting any physical
therapy interventions, the approval for this study
was given by the Institutional Review Board of
the Faculty of Physical Therapy, Cairo University.
Both assessment and treatment procedures
were conducted in the outpatient clinic of the
Faculty of Physical Therapy. All participants
signed a consent form prior to their participation
in the study. Participants were also informed
that the collected data would be submitted for
publication.

Instrumentation

Biodex Balance System: We used the Biodex
Balance System (Biodex Medical System
Inc., Shirley, New York, USA), info@biodex.
com, www.biodex.com. This system is a valid,
reliable and objective tool for evaluating balance
performance (18, 27).

Berg Balance Scale (BBS): The BBS is a reliable
and valid case. It was used for assessment of
functional activities in older adults (6, 28, 29) .
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Enrollment

Accessed for eligibility (N = 80)

Excluded (n = 40)
« Not meeting inclusion criteria (n = 26)

Randomisation (N = 40)

» Declined to participate (n= 10)
o Other reasons (n = 4)

L

L

Allocated to intervention (n = 20) ) Allocated to intervention (n = 20)
« Received supervise exercise program Allocation » Received home exercise program (n = 20)
(n =20) \L
Lost to follow up (n = 2)
Lost to follow up (n = 1) One gave up attending exercise program as
One gave up attending exercise program as Follow up his condition was deteriorated by diabetes
had recent stroke and the second failed to come to the final
evaluation as he left the area of living.
Analysed (n = 19) Analysi Analysed (n = 18)
« Excluded from analysis (n = 1) as I PRIES » Excluded from analysis (n = 2) as
dropping of post test evaluation dropping of post test evaluation

Figure 1. The flow chart of patients recruitment.

Timed get-up-and-go test (TUG): The TUG test
is a satisfactory, sensitive and specific measure
for basic functional activities in older subjects
(4, 22).

Hand-Held  Dynamometer: A  handheld
dynamometer (MIE, Medical Research Ltd.,
England) was used to measure IMS (30, 31). It is
a valid and reliable measure tool .

Assessment  procedures: All  participants
from both groups underwent the following
assessments before and after physical therapy
interventions.

Balance evaluation: The Biodex Balance System
was used to evaluate balance performance.
Participants centred themselves on the platform
before starting the test. Participants were
instructed to maintain this position while the
investigator identified the participants’ feet
positions on the platform grid by recording the
heel coordinates and foot angles (18, 27). All
of these position values were recorded on the
balance system’s computer software (centred
position of the patients). Each participant then
assumed a standing position in their bare feet
on the platform with open eyes and arms held
at the sides for 20 seconds with a 10-second rest
period between sets. The system was set at level
8, which is constant instability. This system
provided measurements of the overall stability
index (OSI), the medial/lateral stability index

(MLSI) and the anterior/posterior stability index
(APSI). These indices represent the variance
of platform displacement in 360 degrees.
The balance system was calibrated before
each measurement and every participant was
familiarised with it. Three trials were done and
the mean values were reported as output results
of the measurements (18).

Functional activity evaluations

Berg Balance Scale: The BBS includes 14
activities (balance tasks). Each participant was
asked to perform functional activities such as
sit-to-stand, stand-to-sit, and transfer; each
of these tasks was measured on a 5-point
ordinal scale ranging from o to 4 (0 = unable to
perform, 4 = independent). The sub-test scores
were summated to achieve a total score ranging
from o to 56. Higher scores indicated a better
performance (6, 20, 28)

Timed get-up-and-go test: Each participant
was asked to take a standing position from a
comfortable sitting position on an armchair. The
participant was asked to walk three meters, turn,
and return to the chair. Each person did this
task three times and the mean values of the total
time were calculated. Fewer minutes indicated a
better performance (4, 22)

Isometric muscle strength: IMS is characterised
by maximal contractions against an immovable
resistance. A handheld dynamometer was
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used to measure the IMS of the lower limb
antigravity muscles (30, 31). The IMS of the hip
extensors was measured by keeping a handheld
dynamometer against the middle of the back
of the tested thigh from a prone lying position.
Knee extensors were measured by keeping
a handheld dynamometer against the tested
leg from the sitting position at the edge of the
plinth. IMS of the ankle plantarflexors was
measured by keeping a handheld dynamometer
against the tested plantar surface from the
supine lying position with the feet outside of
the bed. Each participant was asked to exert
a maximum voluntary contraction against a
stationary handheld dynamometer. Each test
was done three times for each muscle group and
the readings were recorded and the mean values
were calculated (4, 30, 32).

Treatment procedures

All participants from both groups practiced
a prescribed multi-dimensional exercise program
(booklets were distributed to all participants).
The program mainly concentrated on balance
exercises, functional activities, posture exercises
and strength training for the antigravity muscles
of the lower limbs (33).

Group-I: Twenty participants practiced on
the prescribed exercise program under direct
supervision for 35 to 45 minutes, two times per
week for four months. Each session started with
five minutes of warming up and finished with five
minutes of cooling down (stretching exercises for
the lower limbs and para-spinal muscles were
performed for five repetitions with a 20-second
hold for each muscle group) (4, 8, 34). In
addition, there was a stimulus phase that focused
on muscle strength, coordination and functional
balance training.

First month: All of the following exercises
were performed for 10 repetitions. Weight
bearing exercises (e.g. standing on heels,
fingertips [5—10 times] and mini-squat standing
against the wall) were performed. Strengthening
exercises were performed for hip extensors, knee
extensors and ankle plantarflexors with 20%
1RMax (low intensity with the pre-determined
individualized muscular strength) (14) Walking
exercises were done on an indoor track for
five minutes. Postural exercises with specific
emphasis on the the head, neck and trunk were
included. Functional activities were done 3-5
times for each activity (e.g. sit-to-stand and
reaching tasks in all directions). Balance and
coordination exercises were done 5-10 times.
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Weight shifting was performed twice in each
direction with the right and left foot in the
standing position with movements performed
2—4 times anteriorly-posteriorly and laterally,
tandem standing was done 2-3 times and for
each foot at the front and one-leg standing 2—3
times on each foot (4, 8, 14, 35, 36).

Second month: All previously mentioned
exercises were performed for 10 repetitions
with some modifications (4, 8, 14, 35, 36).
Strengthening exercises were done with 50%
of the 1IRMax (moderate intensity with the pre-
determined individualised muscular strength)
(14).

Third month: All previously mentioned
exercises were performed for 10 repetitions with
progression (4, 8, 14, 35, 36). Strengthening
exercises were performed with 20% of the 1IRMax
(14) (muscles strength was re-measured to
determine the new resistance after the first two
months).

Fourth month: All previously mentioned
exercises were performed for 10 repetitions
with more modifications (4, 8, 14, 35, 36).
Strengthening exercises were performed with
50% of the 1IRMax of the re-measured muscles
strength after the first two months (14).

Group-II: Twenty participants practiced on
the prescribed exercise program at home (not
under direct supervision) for 35 to 45 minutes,
two times per week for four months. Each
participant was given a detailed booklet for the
training program (8, 12) and adjustable sandbags
of different sizes and weights. A researcher
physical therapist visited each participant in the
nursing home to provide instructions on how
to properly perform the exercise program and
how to make appropriate progressions of the
exercises. All participants were contacted by
phone once a week to enhance their participation
and to answer any questions they had (8, 12).
The participants received follow-up visits by the
therapists working in the nursing homes as well
as two home visits each month from the author.
Participants may have done the recommended
exercises in their own rooms, by walking in the
garden and by doing household activities (4).

Statistical Analysis

The collected data were statistically
analysed using SPSS (Version 22.0) in the form
of descriptive and inferential analysis. The
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repeated-measures analysis of covariance was
used to evaluate the effects of supervised and
home exercise programs within each group. It
was also used to compare the mean values of all
measured variables between the two groups in
addition to using age and sex as confounders.
Pearson’s Chi-square and independent t-tests
were used to compare demographic data of both
groups. Statistical significance was determined
at a P-value < 0.05 and a confidence interval at
95%.

Results

After the start of the study, one participant
(who had a recent stroke) gave up attending
the supervised exercise program and two
participants in the home exercise program failed
to complete the study program (one participant’s
condition had deteriorated by diabetes and the
second failed to come to the final evaluation due
to a change of residence) (Figure 1). As a result of
these three excluded participants, the data from
37 participants were used for analysis in both

Table 1a. Demographic data of all participants

the supervised exercise program (n = 19) and
the home exercise program (n = 18). There were
non-significant differences in demographic data
for all participants before the physical therapy
interventions (Tables 1a and b).

Exercise adherence: The adherence rate
for participants was 89.14% and 84.20 % in
the supervised and home exercise programs
respectively. This rate ranged from 25 to 31
sessions in the supervised program and from 24
to 30 sessions in the home program.

The Biodex balance indices and BBS
significantly improved after both the supervised
and home exercise training programs. The mean
values for OSI, MLSI and APSI were reduced
significantly during the standing position
with open eyes (P = 0.004, 0.007, 0.004 and
0.028, 0.049, 0.030 in Group-I and Group-II,
respectively) (Tables 2). The mean values of the
BBS increased significantly from 31.79 (1.08) to
32.89 (1.69) and from 32.17 (1.04) to 34.17 (1.69)
(P = 0.002 and 0.001 in Group-I and Group-II,
respectively).

Age / years Height /meter Weight/Kgm BMI/ Kg/m?
Variables S e e
Gr-1 Gr-11 Gr-1 Gr-1I Gr-1 Gr-11 Gr-1 Gr-11
Mean 69.16 68.33 1.74 1.76 82.47 81.05 27.38 27.24
SD 4.28 3.31 0.05 0.05 4.06 4.81 1.12 1.01
t-value 0.65 -1.24 0.97 0.39
P-value 0.518 0.224 0.338 0.693

The data are reported in mean, standard deviation of the two groups using the independent samples t- test.
Abbreviations: BMI: Body mass index; Gr-I: Group-I; Gr-II: Group-II; SD: standard deviation; Kgm: Kilogram;
Kg/m?: Kilogram/meter square. Non-significant at P-value > 0.05.

Table 1b. Demographic data of all participants

Variables P-value

Chi-square

Chronic diseases (n & %)

One disease affection 3(15.79) 3(16.67)
Two diseases affection 13(68.42) 11(61.11) 0.283% 0.868
Three diseases affection 3(15.79) 4(22.22)

Medications used (n & %)
One drug 4(21.05) 4(22.22)
Two drugs 11(57.89) 10(55.55) 0.275% 0.872
Three drugs 4(21.05) 4(22.22)

Assistive devices (n & %)
Non-used 10(15.79) 9(50.0)
Indoor used 3(15.79) 5(27.78) 0.032% 0.984
Outdoor used 6(31.58) 4(22.22)

The data are reported by using the percent and the Pearson Chi-square test a.
Abbreviations: n: number. Non-significant at P-value > 0.05. %: Percentage
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Table 2. Pre and post mean values of Biodex balance indices of both supervised and home exercise
programs

Supervised program

Home program

Variables

Mean 8.01 7.47 7.74 7.16 7.47  6.89 7.94  7.50 8.80 7.61 7.72  7.33
SD 1.05 1.02 0.73 0.96 0.77  0.74 0.05 0.92 0.84 0.85 0.75 1.03
M differ 0.53 0.58 0.59 0.44 0.39 0.38
95% CI 0.19 0.17 0.21 0.05 0.02 0.04
0.86 0.98 0.95 0.83 0.77 0.73
F-statistic 10.84 9.07 10.78 5.79 4.50 5.59
P-value 0.004 0.007 0.004 0.028 0.049 0.030

The mean values of Biodex balance indices and significance within each group were determined using repeated measure analysis
of covariance.

Abbreviations: APSI: antero-posterior stability index; CI: Confidence interval; MLSI: medo-lateral stability index; M differ: Mean
differences; OSI: overall stability index; Significant at P-value < 0.05.

Biodex balance indices (OSI, APSI and MLSI)
after both the supervised and home exercise

The mean values of the TUG test were
significantly reduced only after the supervised

program from 23.47 (0.84) to 21.95 (1.22)
seconds (P = 0.001), whereas in Group-II, the
time was reduced non-significantly from 23.39
(0.85) to 23.17 (0.98) seconds (P = 0.260).

The mean values of IMS of the right ankle
plantarflexors, right hip and knee extensor

training programs (P = 0.954, 0.174 and 0.200,
respectively). There were significant differences
in the mean values of the functional activities
including the BBS and TUG (P = 0.040 and
0.049, respectively) in addition to the IMS of the
right ankle plantarflexors, knee extensor and hip

muscles increased significantly only after extensor muscles P = 0.045, 0.041 and 0.040,
the supervised exercise training program respectively) (Table 4).
(P = o0.001), whereas it increased non- There were non-significant differences in

significantly after the home exercise program
(P > 0.05) (Table 3).

The  repeated-measure  analysis  of
covariance showed there were non-significant
differences in the mean values of the three

the mean values of all balance indices, functional
activities and IMS between the supervised and
home exercise programs with regard to age and
sex covariates for all participants (P > 0.05).

Table 3. Pre and post mean values of isometric muscle strength of both supervised and home exercise

programs

Supervised program

Variables Rt Ankle Rt Knee

Home program

Mean 21.79 24.67 27.97 34.44 27.42 33.55 21.69 2177 27.89 28.20 27.28 27.51
SD 2.58 147 5.16 2.97 4.46  3.94 251 2.49 5.64 5.26 4.95 4.85
M differ -2.89 -6.47 -6.12 -0.08 -0.31 -0.22
95% CI -3.72 -7.97 -7.45 -0.49 -0.63 -0.48
-2.03 -4.97 -4.8 0.33 0.25 0.04
F-statistic 51.28 72.92 105.25 0.18 3.79 3.29
P-value < 0.001 < 0.001 < 0.001 0.675 0.068 0.087

The mean values of isometric muscle strength and differences within each group were determined with repeated measure analysis
of covariance for both supervised and home groups.

Abbreviations: APSI: antero-posterior stability index; CI: Confidence interval; MLSI: medo-lateral stability index; OSI: overall
stability index; M differ: Mean differences
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Table 4. Comparison of balance indices , functional activities and muscle strength of both supervised

and home exercise programs

Variables OSI APSI MLSI
M differ -0.026 -0.45 -0.44
95% CI -0.68 -1.05 -1.33
-0.62 -0.15 0.16
F-statistic 0.03 1.93 1.70
P-value 0.954 0.174 0.200

(0.47)

0.040

BBS TUG Rt Ankle RtKnee RtHip
1.27 1.22 2.89 6.52 6.25
1.96 2.40 1.54 3.72 3.41
(0.14) 4.25 9.32 9.09
4.58 4.18 4.15 0.02 4.54
0.049 0.045 0.041 0.040

The mean values of balance indices, functional activities and muscle strength and differences between both groups were

determined with repeated measure analysis of covariance.

Abbreviations: APSI: antero-posterior stability index; BBS: Berg Balance Scale; TUG: Timed get up & go test; OSI: overall

stability index; MLSI: medo-lateral stability index

Discussion

The core of the exercise training program
used in the current study was easy, safe, feasible,
effective and applicable for older subjects,
which constituted the most important criteria
of exercise prescription for older subjects (3, 12,
13, 18, 20). In addition, the prescribed exercise
program was multi-dimensional and included
muscular strength, coordination, and functional
and balance training, which are considered the
standard training recommendations for older
subjects (15, 16). This concept is supported
by many previous clinical studies that have
reported that multifaceted interventions are
very important for older participants in order
for them to get the greatest benefits in balance,
physical activity, functional mobility and
reductions in falling risks (10, 17, 22, 37).

In the current study, consistent with
other studies, balance performance, functional
activities and IMS were measured as outcomes
(5, 7, 16, 23, 31, 38). The results showed non-
significant differences between both groups
before physical therapy interventions, whereas
the balance performance and functional activities
significantly improved after both supervised and
home exercise programs. These improvements
supported the findings of many previous studies
(17, 18, 20, 39). Balance training for eight
weeks (20) or 12 weeks (18) increased balance
in older participants. Also, recent studies have
shown that both resistive and aerobic activities
for 12 months achieved positive influences on
functioning maintenance (17) and a reduced risk
of falling among older individuals (39).

Improvements in balance and various other
functions in older participants after an exercise
intervention may be due to enhancements of
various physiological components including
sensory (e.g. proprioception, vision, and

vestibular systems) and effectors like hip, knee
and ankle strength, range of motion, and central
processing (e.g. time to perturbations) (6, 9, 40—
43).

The current study compared the
effectiveness of a supervised exercise program
with a home exercise program in older
participants. The authors found non-significant
differences between the two programs in
balance performance. This may be due to the
fact that the home exercise program was well
constructed and had the same exercises included
in the supervised program, but it was applied in
nursing homes and not under direct supervision.
Both programs included activities for muscle
strength, coordination, and functional and
balance training. In addition, there were follow-
up contacts to all participants in the home
program by phone once per week with two home
visits every month for all participants. The main
target of the follow-up visits was to enhance
participation and adherence for maintaining
the proper intensity of exercises in addition to
answer inquiries from the participants. Many
studies have applied multi-dimensional home-
based programs (a combination of flexibility,
balance and walking exercises) (8, 12, 13).
The authors found that a supervised home-
based program for six weeks was safe and was
associated with improvements in physical- and
exercise-related outcome measures in older
adults (13). Consequently, the effects of exercise
and its feasibility may vary with the patient’s
degree of frailty, the format and intensity of the
exercise intervention and the level of supervision
(12, 13).

Either supervised or home exercise
programs may improve the functional activities
(BBS) of older people (3, 4, 25). Others have
combined supervised training with home
exercise programs and found that this can
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improve balance and reduce the falling rates of
older adults (23, 24). Therefore, older subjects
need to participate in well-constructed exercise
programs or at least should be supplemented
with a well-organized group of instructions and
exercises to practice at home. Thus, when a
home program is well designed and has a good
level of follow up, it can achieve satisfactory
improvements in balance in older subjects.

In contrast with the current findings, some
authors have found that supervised programs
are more effective in reducing the risk factors of
falling among older participants living in nursing
homes (3, 4, 25). The current study used longer
multi-dimensional programs for four months,
whereas in the Donat and Ozcan (4) study, the
authors applied a shorter program for only eight
weeks. Furthermore, the outcome measurements
of the two studies were different. In another
comparative study, the author compared an
extensive supervised program versus a short
home-based program. They found the supervised
combination of balance and strength with power
training improved performance among older
participants (3). The supervised program in the
Gschwind et al. (3) study was 12 weeks of exercise
intervention, but the home exercises were
applied with less frequency and controlled on a
weekly basis by phone calls to the participants. In
contrast, the current home program included the
same exercises as the supervised program. Every
participant was provided a detailed booklet of the
training program with instructions for how to
properly perform the home exercises, which were
supported by weekly phone calls and home visits
twice per month for all participants.

The other findings in the current study
included improvements in the TUG and IMS of
the lower limbs, which significantly improved
only after the supervised exercise program. This
suggests that the supervised exercise program
was superior and more effective than the home
exercise program in improving TUG and IMS of
the lower limbs (8, 44). Nelson et al. (8) applied
a multi-dimensional home-based program on
an elderly population in a community dwelling
for six months. While the program was safe and
could improve functional activities, there were
only non-significant changes in muscle strength
and endurance (8). However, it was reported
that interventions for older participants should
be specifically targeted to improve functional
activities and reduce the risk of falling. Increases
in the muscular strength of older participants are
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an additional target to confirm improvements in
functional activities for older participants. The
non-significant increases in muscle strength after
a home exercise program may be due to certain
limiting factors and barriers in performing the
exercises accurately, as they were performed
with the supervised program (8). There are
some barriers that have been reported in the
literature. The relationship between the barriers
and exercise participation has also been reported
(25, 32). The supervisor identified eight barriers
significantly —associated with a decreased
adherence rate to a home exercise program
including a lack of interest, competition, poor
health, lack of strength, fear of falling, shortness
of breath, and low outcome expectations (32).
In addition, the insufficient intensity of the
interventions and lack of follow up in nursing
homes may be a limiting factor (25).

Conclusion

Both the supervised and home exercise
programs  significantly increased balance
performance. The supervised exercise program
was superior to the home exercise program in
restoring functional activities including BBS and
TUG as well as IMS of the lower limbs in older
participants.

Limitations

Unfortunately, this study was limited by
a relatively small number of patients. Exercise
interventions were carried out for only four
months and were very limited. Measurements
were performed only before and after treatments
without any long-term follow-up examinations.

Recommendations

Motivation in older participants is essential
to practicing a regular balance exercise program.
It is preferable that it be conducted in a safe
and controlled environment. There should be
greater encouragement for the establishment
of community-based group exercise training
programs. Additional studies are needed
with larger sample sizes wusing different
training programs and prolonged follow-up
examinations. Several objective assessment tools
are recommended to improve postural control
and to prevent falls in frail older individuals.
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