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Abstract
E S Background and Aim: Aging can have negative physical and psychological
consequences. The study's aim was to examine the effects of Pilates and Yoga
Mind-body exercises on muscular strength, fall self-efficacy, and working memory of
rehabilitation center-dwelling older women with mild cognitive impairment.
exercise, Methods: From rehabilitation centers-dwelling, older women with mild
cognitive impairment in Tabriz city, 34 participants were selected conveniently
Memory, and divided into two experimental Pilates (n=17) and Yoga (n=17), randomly.
Subjects, in the pre-test, performed the 30-second chair stand test, Wechsler Digit
Motor Span Test, and Falls Efficacy Scale-International. Both groups participated in the
exercise for 24 sessions (6 weeks, 3 60-minute sessions per week). Forty-eight
performance, hours after the last training session, a post-test similar to the pre-test was
administered. Data were analyzed using Mixed ANOVA and Independent
Cognition, Samples T-Test, using SPSS-27 software.
Results: A Significant differences observed between the mean pre-test and post-
Aging. test scores for lower limb strength (p<0.001, n? = 0.734), fear of falling (p<0.001

and n? = 0.708) and working memory (p<0.001, n? = 0.411) but no significant
difference was found between the mean scores of the two groups (Pilate vs Yoga)
in lower extremity strength (p = 0.369, n? = 0.029), fear of falling (p = 0.114, 1?
=0.087), and working memory (p = 0.189, > = 0.061).

Conclusion: Based on the findings, the use of both Yoga and Pilates is
recommended for enhancing lower extremity muscle strength, working memory,
and fall self-efficacy in elderly women with mild cognitive impairment.
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Extended Abstract

Introduction

The global elderly population is rapidly
increasing due to improved healthcare, declining
fertility rates, and increased life expectancy, and is
projected to double by 2050 (1,2). As the elderly
population increases, challenges such as cognitive
decline, mobility limitations, and an increased risk
of falls become more prevalent (6). Mild cognitive
impairment (MCI) represents a decline in cognitive
function beyond that expected for age, without yet
affecting daily activities, but it can progress to
dementia or Alzheimer's disease (8). MCI is
associated with poor balance, decreased muscle
strength, and an increased fear of falling, which
further limits independence and quality of life (11).
Since pharmacological treatments show limited
effectiveness and potential side effects, non-
pharmacological interventions such as physical
exercise are gaining importance (7). Mind-body
exercises such as yoga and Pilates improve muscle
strength, balance, working memory, and
confidence in preventing falls. Although individual
studies have confirmed the benefits of yoga and
Pilates for the elderly, there are still gaps in this
area, especially among the elderly with cognitive
impairment. Therefore, this study aimed to
compare the effects of Pilates and yoga exercises
on motor function, working memory, and fear of
falling in elderly women with mild cognitive
impairment attending day care centers.

Method

For our purpose, fifty elderly individuals
initially provided written informed consent and
underwent a brief cognitive screening. Thirty-four
participants whose scores fell between 21 and 24
on the MMSE were then selected for the study.
Following a general medical examination by a
general practitioner and confirmation of all
inclusion criteria, these subjects were deemed
eligible. The 34 eligible subjects were then
randomly assigned to one of two training groups:
Pilates (n=17) or Yoga (n=17). Both groups
participated in 60-minute training sessions, three
days a week, for 8 weeks. Pre-test and post-test

measurements were administered to both groups.
Lower extremity strength was measured using the
30-Second Chair Sit-to-Stand Test. Working
memory was assessed using the Wechsler Digit
Span Test, administered via the Wechsler Working
Memory Software (Sina Institute for Behavioral-
Cognitive  Sciences).  Finally, participants
completed the Fall-Efficacy Scale - International
(FES-I) questionnaire. Data were analyzed using
the Shapiro-Wilk test, Mixed ANOVA, and
independent t-tests (for intergroup comparisons)
with SPSS version 27 software.

Results

The results of Mixed ANOVA (Table 1)
showed that the main effect of measurement time
significantly affected lower extremity strength,
fear of falling, and working memory in elderly
women with mild cognitive impairment.
Specifically, there was a significant difference
observed between pre-test and post-test scores for
lower extremity strength (p < 0.001, n? = 0.734),
fear of falling (p < 0.001, n?>= 0.708) and working
memory (p < 0.001, n> = 0.411). However, no
significant main effect of group was found for
either Pilates or yoga training on lower extremity
strength (p = 0.369, 2 = 0.029), fear of falling (p =
0.114,1?=0.087) and working memory (p=0.189,
n?> = 0.061). Furthermore, the interaction effect of
group and time was not significant in any
measures: lower extremity strength (p = 0.121, n?
= (0.084), fear of falling (p = 1.00, n* < 0.01) and
working memory (p =0.101, n*=0.093) indicating
that the magnitude of improvement over time did
not differ significantly between the Pilates and

yoga groups.

Discussion

The results of this study showed that pilates and
yoga exercise both significantly affected muscle
strength, working memory and self-efficacy in
falling/decreased the fear of falling in elderly
women with mild cognitive impairment.
Furthermore, there was no significant difference
between the two exercise groups concerning these
variables.

To understand this shared outcome, it is useful
to examine the specific physical and psychological



Comparing the Effects of Yoga and ....

Hosseini et al 133

mechanisms involved in each practice.

both practices manage sarcopenia and the risk
of falls by improving muscle strength; Pilates does
this using body weight, while Yoga aids it by
increasing sarcomere count (52,53). Furthermore,
these exercises boost self-efficacy and reduce the
fear of falling. Specifically, Pilates exercises have
also been shown to reduce this fear in the elderly
by affecting and improving strength and balance
parameters (21). Similarly, Yoga exercises lead to
improved balance in older adults by increasing
body awareness and strengthening proprioception
(56). Furthermore, training principles such as focus
and control in Pilates, and mental relaxation and
attention in Yoga, enhance cerebral and synaptic
blood flow, thereby strengthening working
memory (4,62).

In general, since most falls are the result of the
interaction of mental and physical factors, it is
important to use mind-body exercises that can
influence these factors.

Clinical application

Since falls are often the result of the
interaction between physical deficits and
cognitive impairments, healthcare professionals
can add the use of mind-body exercises such as
Pilates and Yoga as non-pharmacological

adjuncts to the care of MCI patients.
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Table 1. Results of the analysis of the Mixed ANOVA of the study variables

=+
Variable Group Mean=SD Effect F P n?
Pre-Test Post-Test
Pilates  8.53+1.84  10.27+2.08 Group 83 369 029
Muscle strength Yooa 9.4742 06 10.67+2.19 Time 77.44 <.001 73
g ’ ' ' ’ Time*Group 2.56 121 .084
. Pilates  31.60£4.18  30.33+5.94 Group 2.66 114 087
Fear of falling Y. 33 6742 66 32 4042 94 Time 67.84 <.001 708
084 DI S Time*Group .000 1.000 <01
Workine memo Pilates ~ 2.20+.82 2.60+.69 CZ;’Z) 119'8510 ;108091 'gfi
& Yy Yoga ~ 2.40+128  3.30+1.09 ' ; :

Time*Group 2.88 .101 .093
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