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Abstract Original Research Article

Although exercise with the Pilates method may improve balance and prevent falls in the elderly, results from previous
studies are not conclusive, more so, among elderly Asian women. Thus, this study sought to compare the effect of mat
Pilates training (with a Pilates ring) and outdoor walking on the frequency of falls that occur due to imbalance among
Nepalese women above 60 years. Sixty elderly Nepalese women aged 60 years or older were randomly assigned to one
of the two groups (i.e., Pilates and control groups) via conceal allocation method. The Intervention took place 60
min/session, two times a week for 8 weeks. The Pilates Group (PG) (n=30) underwent a supervised Mat-Pilates
program with a Pilates ring; whereas the Control Group (CG) (n=30) did outdoor walking at a comfortable pace. The
functional performance was evaluated by Unipedal Stance Test (UST), Timed Up and Go Test (TUG), and Berg
Balance Scale (BBS). The number of falls within 12 weeks before and after the study was compared and evaluated.
The Pilates intervention presented significant improvement in balance compared to outdoor walking (P<0.001).
Specifically, participants in the Pilates group showed improvement in mobility, stability, static and dynamic balance (P
< 0.05). A documented number of falls within 3 months after the study showed a significant reduction (78%) in mat
Pilates training (P = 0.004), whereas the relationship between outdoor walking and the number of falls was null. Eight
weeks of Mat Pilates exercise is effective in improving the balance and reduce the frequency of falls in elderly females
for at least 12 weeks after the training.
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individuals who had fallen are prone fall again, taken as
"post-fall" anxiety syndrome (Ang, Low, & How,
2020). A report from the WHO suggests that fall is
responsible for over 684,000 fatal injuries annually,
making them the second leading cause of unintentional

BACKGROUND

Advancement in medical service and
technology has contributed to an increased life
expectancy of many people globally. According to

World Health Organization (WHO), 1 in 6 people will
be aged 60 years by 2030, whiles those aged 80 and
above in 2020 will triple by 2050 (WHO, 2022), but not
without the potential increase in age-related challenges
such as falls. As age increases body is dominated by a
decline in anatomical and physiological changes. These
changes further causes to decrease in joint position
sensitivity,  neural  conductivity, decrease in
proprioception and sarcopenia leading to delayed
response, postural instability, imbalance and fall
(Shepard, Telian, Smith-Wheelock, & Raj, 1993;
Sieber, 2017). . Indeed, falls are a major public health
concern, particularly among older adults, and can lead
to serious injuries, reduced mobility, and decreased
quality of life (Al-Aama, 2011). In most cases, 30% of

injury death worldwide, with over 80% of this
occurring in low and middle-income countries (WHO,
2021). Thus, it is necessary to develop and design
intervention programs that are specifically tailored to
counteract age-related imbalances and falls.

“Walking” as an aerobic exercise is considered
effective and inexpensive for the elderly. It has
traditionally been suggested to improve health and build
strength in the lower limb (Kubo et al., 2008).
However, the effectiveness of walking to reduce the
frequency of falls is still not clear. Pilates, on the other
hand, has been widely implemented for core stability,
posture, and flexibility in various age groups (lrez,
Ozdemir, Evin, Irez, & Korkusuz, 2011). Specifically,
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unlike other forms of exercise, Pilates aims to maintain
a mind-body connection (Bird, Hill, & Fell, 2012;
Latey, 2001) with the synchronization of the movement,
focusing on the powerhouse of the body and breathing
patterns (Granacher, Gollhofer, Hortobagyi, Kressig, &
Muehlbauer, 2013). However, the effect of Pilates on
the reduction of falls specifically in elderly women is
limited (Aibar-Almazan et al., 2019). Moreover, no
prospective studies have been conducted making the
comparison between the effectiveness of mat Pilates
exercise and outdoor walking in terms of balance and
prevention of falls among Asian populations.

Nepal is a lower-middle-income country with a
rapidly increasing proportion of the elderly population
(Bhandari, 2020). Despite this, there is a lack of
research on the effectiveness of Pilates for improving
balance and preventing falls in elderly Nepali
individuals, more so among women. Since women are
more susceptible to falls due to imbalance in
comparison to men (Chang & Do, 2015), this study
sought to determine and compare the effectiveness of
mat Pilates exercises and outdoor walking among the
elderly Nepali women population.

The result of this study could be beneficial in
the field of rehabilitation and physiotherapy to specify
better easily available exercises to improve balance to
reduce falls in elderly women. This study gives broader
insight into the effects of Pilates outside the developed
areas which could contribute to fill the gap of
effectiveness of Pilates to due economic bias (Dtugosz-
Bos et al., 2021).

METHODS
Study Design and Sampling

This prospective study was a randomized
controlled trial conducted in Kathmandu, Nepal,
approved by the Clinical Research Ethics Committee of
Shunde Hospital of Southern Medical University,
registered in the clinical trial registry (Approval
number: 20210603), China and the Nepal Health
Research Council (Ethical Approval
number/registration number: 451/2022 MT). The
demographic details and written informed consent were
collected from the subjects before the collection of
baseline detail.

The convenience sampling method was used to
recruit participants through advertisement via pamphlet
distribution at the rehabilitation center in Kathmandu,
Nepal, from November 2021 to April 2022. After
describing the study process 71 healthy elderly women
were interested to participate. The inclusion criteria
were: healthy elderly female above 60 years without
assistive devices, who has a normal body mass index

(BMI); who was not involved in any recreational
activity, and who has experienced falls or has a fear of
falls. On the other hand, the exclusion criteria were
elderly females who have a poor mental state; have
undergone any surgery or fracture within a year;
presented with a cardiac, neurological, or
musculoskeletal problem; cannot perform daily activity
independently; or are contraindicated to physical
activity. After verifying the inclusion and exclusion
criteria, 60 participants were enrolled.

Randomization

The 60 eligible participants were randomly
assigned to receive one of the two interventions; that is
the Pilates group (PG =30) or the Control group (CG
=30) via conceal allocation method. The randomization
was conducted using the tool provided on
www.randomization.com. The Consolidated Standards
of Reporting Trials (CONSORT) statement was set as a
standard (Schulz, Altman, & Moher, 2010) (Figure 1).
Participants and the examiner both were blinded during
allocation. The assignments were made using sealed
opaque envelopes, consecutively numbered.

Data Collection

The study was conducted at a rehabilitation
center. All participants went through the Mini-Mental
State Examination (MMSE). MMSE consists of 30
scores, designed as a screening test to evaluate
cognitive impairment in adults with scores of 24 or
above indicating no cognitive impairment (Arevalo-
Rodriguez et al., 2015). All enrolled participants scored
above 24 on the MMSE test indicating no cognitive
impairment.

Further, all the individual’s heights and
weights were measured using a Martin anthropometer
(Seritex, New York, NY, USA) and a Tanita scale
(Tanita Corporation, Tokyo, Japan), respectively. BMI
was calculated using weight in kilograms divided by the
square of height in meters. Individuals were then
categorized into underweight (< 18.5kg/m?), normal-
weight (18.5 — 24.9 kg/m?), overweight (25 — 29.9
kg/m?), or obese (> 30 kg/m?). Individuals in the normal
category were selected for the study. The arithmetic
mean of BMI was recorded for evaluation. The group
characteristics are reported in Table 1.

Participants were asked to record the number
of falls or intend to fall if any between May 2022 and
July 2022. The training was carried out for 8 weeks
from August 2022 and September 2022. Further, after
the training period, participants were asked to record
the falls and intend to fall from October 2022 to
December 2022.
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Figure 1: Randomization
Table 1: Special Characteristics
Groups Minimum | Maximum | Mean* SD Std. Error
Interventional | Age 60 87 71.53+ 6.86 1.25
Group(1G) Weight(kg) | 50 73 59.77+ 6.38 1.16
(n=30) Height(cm) | 151 174 162.13+6.44 | 1.36
BMI 19.25 24.86 22.52+1.64 |0.30

MMSE 28 29 28.27+045 |0.82
Control Age 60 88 68.57 +8.64 | 1.57
Group(CG) Weight(kg) | 46 73 56.37 £5.91 | 1.08
(n=30) Height(cm) | 152 178 158.63+6.49 | 1.31

BMI 18.94 24.38 22.36+1.37 |0.25

MMSE 28 29 28.30+0.46 | 0.85
Mean =+ standard deviation(SD)
BMI: Body Mass Index
MMSE: Mini mental Scale Examination

Outcomes Measures

The Berg Balance Scale (BBS) is a test that
evaluates functional balance through 14 tasks with a
total possible score of 56 (0-4 for each task). The
scores below 45 indicate an increased risk of falls. The
Berg balance test is thought to be reliable for assessing

elderly people's balance (Downs, Marquez, & Chiarelli,
2013; Lusardi et al., 2017; Shumway-Cook, Baldwin,
Polissar, & Gruber, 1997).

The Time Up and Go test (TUG) is a
functional mobility test based on the gait speed and
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dynamic balance of older adults. This test has been
considered reliable to measure functional fitness and the
risk of falls (Akbari & Mousavikhatir, 2012; Barry,
2020). The score was based on the time taken by the
participant to complete the task. During this test, timing
begins on command “go”, the subject rise from a chair,
walks for 3 meters (marked on the floor) turns around,
walks back and timing stops when the subject sits down
on the chair (starting point) (Lusardi et al., 2017;
Valenzuela et al., 2020). Elderly people who take
longer than 13.5 seconds to complete the task are
thought to be at a high risk of falling. (Shumway-Cook,
Brauer, & Woollacott, 2000).

The Unipedal stance test (UST) is a test for
measuring the stability on a plane surface and testing
the ability to transfer one’s body weight into a single
leg. The Participant is asked to stand on one leg
(barefoot) with the other leg raised next to the calf of
the stance limb. The participant is instructed to look
straight in front of him/her whiles a stopwatch is used to
measure the time. The time is stopped when the subject
loses their balance (Dominguez-Carrillo, Arellano-
Aguilar, & Leos-Zierold, 2007) (Springer, Marin,
Cyhan, Roberts, & Gill, 2007). The test is performed on
both legs individually (da Silva, Bilodeau, Parreira,
Teixeira, & Amorim, 2013). The ability to maintain
balance on one leg for 30 seconds or more indicates a
low risk of fall.

Intervention

The intervention started after the pre-
evaluation of the BBS, TUG, and UST of participants.
The control group (CG) and the Pilates group (PG) both
took part 2 sessions a week for 8 weeks, with each
session being scheduled for an hour which consisted of
10 minutes of a warm-up, 40 minutes of the main
program, and 10 minutes of cool-down. Both the groups
performed warm-up and cool-down exercises as
mentioned in Table 2.

The participants in the CG walked outdoors at
a comfortable pace for 40 minutes as their main
program. Whereas the PG performed a mat Pilates
exercises program following its principles supervised
by a physiotherapist. The Pilates exercises started with
the familiarization of participants in the intervention
group with the principle of Pilates. From the first
session to the eleventh session, participants continued
with mat exercises without accessories. The Pilates ring
was included from the eleventh sessions to the sixteen
sessions. All exercises were performed on a rubber mat
of 10 millimeters thick. The Pilates mat program is
illustrated in Table 2. In total 20 exercises were
performed in two sets of five repetitions which
transitioned fluently from one to another. Some
exercises were modified to ensure safety for the elderly.
The Pilates exercises were delivered to a maximum of
three participants at a time.

Table 2: Exercises Performed

Mat Pilates exercises (5 repetitions / 2 sets)

Sessions

Mat Pilates exercise

Breathing exercises

intercostal breathing (5 weeks)

ankle rotation

Session 1% to 10™

Warm up Mat Pilates exercises
wrist circle, (without Pilates ring)
arm rotation, shoulder rotation

Pelvic tilt,

leg circle,

Bridging

Hundred

Single leg raise

Single leg circle

Knee to chest

Table top position

Double abdominal press

Side lying adduction and abduction
Prone knee bend

Cat and camel

Cool down
Self-stretching
Sternocleidomastoid,
Trapezius, Rhomboids,
Pectoralis major,
Biceps,

Triceps

Hamstring,
Piriformis,
Gastrocnemius,
Quadriceps
Quadratus lumborum
Cobra stretch

(3 weeks)

Session 11" to 16

Mat Pilates exercise
(without and with Pilates ring)

Quadruped alternate arm and leg raise
Standing on toe

Tandem standing

Single leg standing

With Pilates ring:
Bridging

Supine lying leg raise
Side lying adduction
Prone knee bend
Standing (adduction)
Standing (abduction)
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Statistical Analysis

Microsoft Excel was used to tabulate the data,
and the Windows-bd SPSS-16 statistical analysis
program was used for statistical analysis. Data were
presented by means + standard deviation (SD). The
Shapiro-Wilk test was used to assess sample normality,
with an alpha level of 0.05.

The PG and CG distribution were sufficiently
normal to conduct a t-test (i.e., skew <2.0 and kurtosis
<9.0). The paired t-test was used for the comparison of
the variables (within the group). To test the hypothesis
of whether the Pilates group (PG) and control group
(CG) were associated with a statistically significantly
different mean value of each of the tests, an
independent sample t-test was performed, with (Critical
value(58) = + 1.627). The Levene's-F test was used to
assess the homogeneity of variance. The student t-test
critical value was used to estimate the significant
difference between the measurements. In addition, the
Mann-Whitney U test was used for the independent
variable, when appropriate to analyze the significant
differences between the groups. Effect size was
calculated using Cohen’s d. Effect size with a
difference of <0.2 is considered minor, >0.2 but <0.5 a
small, >0.5 but <0.8 a moderate, and >0.8 large (Cruz-
Diaz et al., 2015). Further analysis was done using
Bonferroni correction, to avoid false positive results,
since 3 outcome measures were used; the P value 0.017
with a 95% confidence interval (CI) was used to
analyze significance.

The recorded data of fall three months prior to
the trail was compared with three months after the trial
for both PG and CG using the paired t test.

RESULTS

The baseline characteristics of the two groups
are shown in Table 1. In Table 3 analysis of variables
before and after the interventions is shown. Here in the
results “M” indicate Mean value and “SD” indicates
standard deviation.

The result of the BBS for PG showed a 4%
increase in mean value before (M = 46.70, SD=1.66) to
after (M = 48.57, SD= 1.89), t (29) = -9.52, P < 0.001,
indicating the post-study mean value was statistically
higher than pre-training. Cohend’d been estimated at
1.73 which is considered a large effect. The CG, BBS
score showed a decrease in mean value by 0.4%, t (29)
=0.733, P = 0.470, with small effect size (d) 0.13.

In TUG test, a decrease in the mean value of
post-test compared to the pretest signifies a decrease in
the time taken by participants to complete the task.
According to the result of the TUG test, PG indicated a
14% decrease in mean value before (M=10.76, SD=

0.81) to after (M=9.43, SD= 0.97), t(29)=7.99, P
<0.001, signifying the post mean value was statistically
lower than pre mean value with large effect size (d)
1.49. The CG, TUG test showed improvement in mean
value before (M= 10.90, SD= 0.93) to after (M=10.70,
SD= 0.74), t (29) =1.36, P = 0.184, with effect size (d)
0.23.

The UST for both legs was analyzed
separately. Based on the result of the UST test of the
right leg, PG showed an increase in mean value before
(M= 16.65, SD = 4.75) to (M 23.63, SD = 4.69), t(29) =
-9.92, P<0.001, with largest effect size (d)1.85.
Similarly, CG, TUG also indicated an increase in mean
value before (M= 15.94, SD= 3.32) to after (M= 16.97,
SD = 3.04), t(29) = -4.368, P<0.001, with medium
effect size (d) 0.85.

According to the result of the UST test of the
left leg, PG showed an increase in mean value before
(M= 13.89, SD= 3.30) to after (M= 17.10, SD=3.67),
t(29) = -5.40, P<0.001, with large effect size (d) 0.98.
The CG, UST also showed an increase in mean value
before (M= 13.48, SD= 3.26) to after (M =14.24, SD=
3.33), t1(29)= -3.65, P<0.001, with small effect size (d)
0.07.

According to the comparison of the frequency
of falls pre and post-study in both the groups, PG
showed decrease in mean values by 78.6% before (M=
1.23, SD=0.62) to after (M= 0.27, SD= 0.45), t(29)=
9.52, P<0.001, with large effect size(d) 1.73. The CG,
fall frequency also decreases by a mean value of 4.68%
before (M=1.43, SD= 0.81) to after (M=1.37, SD=0.61),
t(29)= 0.40, P= 0.69, with small effect size(d) 0.07
(Table 3) (Figure 2).

Subsequently, the difference between the
performances of the group was evaluated. The Levene’s
test showed that the variances for the BBS, TUG and
UST for left leg in post-intervention comparisons were
equal, P >0.05. However, homogeneity of variance was
violated for UST of the right leg, P <0.05. At the
baseline evaluation, there was no significant difference
between the groups (Table 4). However, the
intervention significant difference was observed
between the groups (Table 5).

To narrow down the improvements in outcome
measures after the intervention, the effect size of post-
intervention was measured. An effect size of significant
changes is listed in table 4. The largest effect size was
noticed in UST of the right leg (Cohen’s d=1.33) in
between the group comparison post intervention.
Furthermore the result indicated significant difference
between PG and CG after the Bonferroni correction was
approached (P<0.017).
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Table 3: Presents the results of the variables studied, before and after intervention

Group Outcome Measure Pretest Posttest Cohen’s d P value
Effect size

Pilates Group (n=30) BBS 46.70 + 1.66 48.57+ 1.89 1.73 0.001
TUG 10.76 £ 0.81 9.43 +£0.97 1.49 0.001
UST (Right Leg) 16.65 + 4.75 23.63 + 4.69 1.85 0.001
UST (Left Leg) 13.89 + 3.30 17.10 £ 3.67 0.98 0.001
Fall 1.23 £0.62 0.27+0.45 1.73 0.001

Control group (n=30) BBS 46.43 + 1,52 46.23 + 1.45 0.13 0.470
TUG 10.90 £ 0.93 10.70 £ 0.74 0.24 0.184
UST (Right Leg) 15.94 + 3.32 16.97 £ 3.04 0.85 0.001
UST (Left Leg) 13.48 + 3.26 14.24 +3.33 0.68 0.001
Fall 1.43+0.81 1.37 £0.61 0.07 0.69

notes: mean + standard deviation

BBS - Berg Balance Scale (score/56)
TUG - Time Up and GO test (second)
UST - Unipedal Stance Test (second)
Number in bolds represent significant P-values (P <0.05), numbers in underlines represent significant P-value after
Bonferroni correction (P < 0.017).
Fall record 12 weeks prior to study compared with 12 weeks after the study

Table 4: Baseline analysis of variables between groups

Outcome measures | Pilates group (PG) | Control group (CG) | P Mean Std. effect/
difference | Cohen’s D
BBS* 46.70+ 1.66 46.43 +1.52 0.52 | 0.26 0.26
TUG* 10.76 £ 0.81 10.90 £ 0.92 0.56 | -0.13 -1.33
UST(right Leg)* 16.65 + 4.75 15.94 + 3.32 0.50 | 0.71 0.71
UST(left Leg)* 13.89 + 3.30 13.48 + 3.26 0.63 | 0.41 0.41
Data are represented as: mean + standard deviation
BBS- Berg Balance Scale (score/56);
TUG - Time Up and Go (second);
UST- Unipedal Stance Test (second)
Number in bolds represent significant P-values (P<0.05),
*Student t test
Table 5: Post-intervention analysis of variables between groups
Outcome Pilates Control P Mean Std. effect/
Measures Group(PG) | Group (CG) difference | Cohen’s D
BBS* 48.57+1.85 | 46.23+1.45 | 0.001 | 2.33 1.15
TUG* 9.43+0.97 10.70+0.75 | 0.001 | -1.26 -1.18
UST(right Leg)** | 23.62+4.69 | 16.97+3.04 | 0.001 | 6.65 0.06
UST (left Leg)* 17.01+3.67 | 14.24+3.33 | 0.001 | 2.76 0.83

UST- Unipedal St

*Student t test
**Mann-Whitney

ance Test (second)

U test

Data are represented as: mean + standard deviation
BBS- Berg Balance Scale (score/56);
TUG - Time Up and Go (second);

Number in bolds represent significant P-values (P<0.05),

Numbers in underlines represent significant P-value after Bonferroni correction (P< 0.017).
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Figure 2: Comparison of number of falls

DiscussiON

This study aimed to analyze the effectiveness
of mat Pilates exercises and walking outdoors on
balance and fall rates among 60 healthy elderly women
who have experienced falls previously.

We found mat Pilates exercises with a Pilates
ring twice a week for eight weeks to significantly
improve balance and reduce falls in elderly Nepalese
women; whereas the corresponding effectiveness of
walking on these outcomes showed significant
improvement only in static balance analyzed by UST
test, suggesting that the introduction of mat Pilates
exercise among the elderly women population will
significantly improve static, dynamic balance and
reduce the risk of accidental falls compared to walking
outdoors.

Previous studies have demonstrated the
beneficial effect of Pilates training on improving
stability and reducing falls in comparison with other
forms of exercise. For instance, in a sample of 41
elderly individuals who were followed for 13 weeks,
Patti and colleagues found Pilates exercise to improve
balance and reduce falls more than the control group
with no specific physical activity (Patti et al., 2021).
Specifically, they found an inverse correlation between
BBS, the criterion standard in measuring fall risk, and

ellipse surface area (r = -0.75) in 18 participants in the
intervention group. Similarly, in a 4-week follow-up
study by Mesquita and colleagues, women (n = 20) who
undertook Pilates exercise were found to perform better
on the BBS test compared to controls (Mesquita, de
Carvalho, Freire, Neto, & Zangaro, 2015). Our results
on the BBS from 30 participants enrolled in the
intervention group with 12 weeks follow-up corroborate
these findings, suggesting that Pilates exercise could
implement to prevent falls among the elderly more than
walking outdoors, particularly, among elderly women.
It is noteworthy to mention that although a reduction in
falls was observed in both groups in our study, only PG
showed a significant decrease in the frequency of
imbalance and falls. The CG showed improvement in
stability although it was not statistically significant,
underscoring the advantage of Pilates training over
walking outdoors.

With regards to the TUG and single-leg stand
test, the study showed a decrease in time used to
perform the TUG test and participants were able to
stand longer duration in one leg after the post-
intervention. This observation was in line with previous
studies conducted by Bertoli et al., Mesquita et al., and
Mokhtari et al., in which they also noticed an
improvement in the TUG test after doing Pilates
exercise (Bertoli, Biduski, & de la Rocha Freitas, 2017;
Mesquita et al., 2015; Mokhtari, Nezakatalhossaini, &
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Esfarjani, 2013). Furthermore, the result of our study
agrees with the literature conducted by Vieira et al.,
where the UST score increased from 53% to 71% in 21
subjects in the intervention group after the Pilates
training period (Vieira et al., 2017). However, some
literature reported contrary findings (Bergamin et al.,
2015; Donath, Roth, Hirlimann, Zahner, & Faude,
2016; Gabizon, Press, Volkov, & Melzer, 2016), which
could be due to the heterogeneity of daily activities
followed by counts and sets of exercises (Watanabe,
Madarame, Ogasawara, Nakazato, & Ishii, 2014).

Studies have shown that muscle strength is
related to stability and balance; however, as one age,
the functional ability of muscles that carry out these
functions diminishesincreasing susceptibility to falls
due to weakness and balance instability (Patti et al.,
2021).

The uses of the Pilates ring in this study have
assisted with additional resistance. This study agrees
with Petrofsky et al., who observed mat Pilates is more
effective for balance when resistance is included
(Petrofsky et al., 2005). Pilates ring initiates isometric
contraction of muscles of the distal extremity, focusing
on abdominal strength. Furthermore, the Pilates
exercise program is designed to strengthen the muscles
that maintain balance and stability among populations
with a high potential for falls. Thus, the observed
improvement in balance and a significant reduction in
the fall rate among the PG group compared to those in
the CG.

In this study, the follow-up was conducted for
only 12 weeks; a longer duration would help recognize
the long-term effect of Pilates on fall risk among elderly
women. Secondly, in this study, there could be errors in
listing the number of falls, as it was recorded by the
participants themselves. Furthermore, CG was not
supervised to the same degree as those in the PG, which
might have caused some bias.

CONCLUSION

In conclusion, although both Pilates exercises
and outdoor walking, twice a week for 8 weeks
appeared to reduce the number of falls for at least 12
after 8 weeks of training, Pilates exercises appeared to
be more beneficial in that regard compared to outdoor
walking. Therefore, Pilates exercise should be
incorporated into health promotion and preventive
activities targeting elderly women. We recommend that
future studies conduct a parallel analysis, the result of
which will help in clinical practice and reduce the risk
of falls in the elderly.

In summary, this original research on the
comparison between Pilates and outdoor walking on a
balance of elderly women can provide important

insights into preventive measures to improve balance
and reduce fall risk.

Clinical Relevance

» This research can provide valuable insights
into preventive measures that can be taken to
reduce the risk of falls and inform healthcare
practitioners and policy-makers on effective
interventions to improve balance and mobility.

e This original research on the comparison
between Pilates and outdoor walking is a
comparison of cost-effective and easily
available exercises, implying this effective
exercise can help improve balance and reduce
accidental falls in elderlies even in rural areas.

« This research can encourage elderly females
and inform the possibility to promote balance
and mobility by practicing independently after
being trained by the specialist.

»  This original research has a significant benefit
to the public and health care and provides
important insights into preventive measures to
reduce fall risk.
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