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Abstract
Purpose: The aim of the present study was to investigate the effect of Pilates, TRX and mixed
exercises on balance, executive and cognitive functions among elderly people.
Methods: The present study was a quasi-experimental study with a pre-test-post-test design. The
sample consisted of 60 men healthy elderly people aged 65 to 75 years who were selected by
availability and randomly assigned to 4 groups of 15 people including Pilates, TRX, combined and
control. The groups trained for 8 weeks and two sessions per week. The sharpened Romberg test
was used to assess balance and the Stroop and Tower of London tests were used to assess executive
and cognitive functions. The data were analyzed using one-way ANOVA and Bonferroni post hoc
test. All data were analyzed using SPSS version 21 software at a significance level of P<0.05.
Results: The results of the one-way ANOVA showed that there was a significant difference in the
post-test stage between the study groups. The results of the post-hoc Bronfoni test also showed that
the mixed exercise group had a better average performance in balance, and the components of total
time, strategic planning and problem solving compared to the other groups (P<0.05). Also, the
Pilates exercise group had a better performance than the TRX and control groups (P<0.05).
Conclusion: Based on the results of the present study, it is suggested that combined TRX and Pilates
exercises be used to improve balance, executive and cognitive functions in healthy elderly people.
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Extended Abstract
Background and Purpose

The global phenomenon of population aging
has directed health specialists' attention
toward enhancing the quality of life and
maintaining functional independence in the
elderly. With advancing age, a gradual
decline in physical and cognitive abilities is
inevitable. Among these, balance stands out
as a key indicator of motor function, playing
a vital role in fall prevention and maintaining
individual  independence.  Concurrently,
executive functions (such as planning,
working memory, cognitive flexibility, and
inhibition) and overall cognitive performance
form the foundation of an individual's ability
to manage daily life and interact effectively
with the environment. The decline in these
abilities not only increases the risk of
incidents like falls but can also lead to social
isolation and reduced mental health. In
response to these challenges, regular physical
activity has been emphasized as a non-
pharmacological and cost-effective strategy.
This study aimed to investigate and compare
the effects of 8-week Pilates, TRX, and
combined (Mixed) exercise programs on
balance, executive and cognitive functions in
healthy men elderly.

Materials and Methods

The present study was a quasi-experimental
investigation with a pre-test-post-test design.
The statistical sample consisted of 60 healthy
elderly individuals aged 65 to 75 years from
Yazd city, selected via convenience sampling
and randomly assigned to four groups of 15:
Pilates, TRX, Combined, and Control.
Inclusion criteria comprised not using
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assistive devices for walking and absence of
mobility restrictions in the hip, thigh, and
knee joints. Exclusion criteria included
suffering from psychological and orthopaedic
diseases, having neurological and structural
deficits, and using anticonvulsant and
psychiatric medications. The experimental
groups trained for 8 weeks, two sessions per
week, and each lasting 60 minutes. The
Combined group performed 20 minutes of
TRX exercises and 20 minutes of Pilates
exercises in each session. The exercises were
structured to include a 10-minute warm-up
(light running, stretching, and flexibility
movements), 40 minutes of main exercises
specific to each group, and a 10-minute cool-
down with simple stretching.

Assessment Tools:

1. Sharpened Romberg Test: Used to assess
static balance. Participants stood in a heel-to-
toe position with arms crossed, first with eyes
open and then closed. The time (in seconds)
the position was maintained without moving
the feet, opening the eyes, or needing arm
support was recorded.

2. Stroop Test (Computer Version):
Administered to evaluate executive functions,
particularly attention and response inhibition.
The total time to complete the test was the
primary variable analyzed.

3. Tower of London Test (Computer
Version): Used to assess strategic planning
and problem-solving abilities, key
components of executive functions.

4. Mini-Mental State Examination (MMSE):
Used for initial cognitive screening and
ensuring group homogeneity at baseline.
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Data were analyzed wusing descriptive
statistics (mean, standard deviation) and
inferential statistics, including one-way
Analysis of Variance (ANOVA) and
Bonferroni's post-hoc test, via SPSS software
version 24, with a significance level set at
P<0.05.

Results
Analysis of the data revealed no significant

differences between the four groups at the
pre-test stage in terms of age, weight, height,
Body Mass Index (BMI), MMSE score, or
the dependent variables (static balance, total
test time, strategic planning, problem-
solving), confirming group homogeneity at
baseline (P>0.05). The results of the one-way
ANOVA at the post-test stage indicated
significant differences between the study
groups in all assessed variables: static balance
(F(3,56)=77.6849, P<0.001, n>=0.35), total
test time  (Stroop) (F(3,56)=33.9586,
P<0.001, n?=0.31), strategic planning (Tower
of London) (F(3,56)= 29.4047, P<0.001,
n?=0.25), and problem-solving (Tower of
London) (F(3,56)=16.9402, P<0.001,
n?=0.24).

Bonferroni's post-hoc test was conducted to
pinpoint the sources of these significant
differences. The results demonstrated that the
Combined exercise group exhibited a
significantly better average performance in
static balance, total test time (Stroop),
strategic planning, and problem-solving
compared to the other three groups (Pilates,
TRX, and Control) (P<0.05). 2. The Pilates
exercise group showed significantly better
performance in these variables compared to
the TRX and Control groups (P<0.05), While
the TRX group showed improvement from

pre-test to post-test, its performance was not
superior to the Control group in all variables,
and it was significantly lower than both the
Combined and Pilates groups.

Conclusion
The primary finding of this study is the

superior efficacy of the Combined (Pilates +
TRX) exercise program compared to
performing either Pilates or TRX alone in
enhancing balance, executive functions, and
cognitive performance in healthy elderly
individuals. This synergistic effect can be
explained by the complementary mechanisms
of action of the two training modalities.
Pilate’s exercises, with their emphasis on
core stability, precise motor control, bodily
awareness, and concentration on breathing
and movement form, primarily stimulate the
central nervous system. This enhances motor
planning, refines movement patterns, and
strengthens networks related to sustained
attention and inhibitory control. Conversely,
TRX  suspension  training  introduces
controlled instability, intensely activating
proprioceptive mechanisms (muscle spindles,
Golgi tendon organs), the vestibular system,
and visual-motor coordination. This dynamic
challenge forces the central nervous system to
generate optimal motor strategies and faster
balance  responses, improving  sensory
integration. The Combined program creates
an integrated neuromotor challenge. Pilates
provides a foundation of stability and control,
which is then actively applied and challenged
in the unpredictable, dynamic environment
created by TRX. This forces the nervous
system to integrate potentially conflicting
sensory information (stability from Pilates vs.
instability from TRX), leading to stronger
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and more comprehensive neuroplastic
changes in motor, sensory, and cognitive
brain regions. At a higher cognitive level, this
combination creates dual-attention
challenges.  Pilates  requires  sustained
attention to body posture and coordination,
while TRX demands rapid shifts in attention
and cognitive flexibility to adapt to changing
conditions. This dynamic interaction between
structured exercises and dynamic challenges
strengthens neural networks in the prefrontal
and motor cortices, resulting in integrated
improvements in processing speed, cognitive
flexibility, and ultimately, daily life function.
In conclusion, the findings of this study
strongly suggest that combined Pilates and
TRX exercises serve as an effective and
efficient  strategy  for  simultaneously
enhancing physical and cognitive health in
the elderly. This method, by creating diverse
and multi-dimensional challenges, can be
optimally utilized in health promotion
programs for older adults, potentially
contributing to fall prevention, maintained
independence, and improved quality of life. It
is recommended that fitness trainers,
physiotherapists, and health  planners
incorporate such combined protocols into
personalized training regimens for the elderly
population.
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