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: Abstract

Introduction: Weak immune system, weak muscle strength, lack of balance

and functional immobility predict falls in the elderly. The aim of this study was
: the effect of two types of traditional and suspended strength training on the

levels of some factors of motor fitness in the elderly with motor impairment.

research methodology: 45 elderly women with chronic mobility
impairment were randomly assigned to 3 groups of 15: control, traditional
resistance training (TRT) and suspended resistance training (TRX). After the
pre-test phase, the subjects of the training groups participated in 8-week

training sessions that were held 3 times a week and each session lasted for 40-
: 50 minutes. Upper limb strength was measured with forearm movement test,
: static balance with Sharpand-Romberg test, and agility was also measured

using the get-up-and-go test. To investigate the difference between groups of

¢ variables with normal distribution, statistical test of analysis of covariance
i (ANCOA) and correlated t were used (P > 0.05).

Findings: The result of examining balance, agility and strength through

covariance analysis showed a significant difference between the studied
: groups (P<0.05). Examining the results of the correlation test also shows that

balance, agility and strength in both intervention groups were significant

compared to the pre-test stage (P<0.05).

Conclusion: The present review shows that both protocols are efficient in
improving physical complications caused by aging and confirms the need for

this type of exercise training in this population profile regardless of the method

used. However, suspension training achieved greater gains in physical fitness

variables related to daily activities in women with poor mobility.
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Extended Abstract

Introduction:

The aging process is often accompanied by
physiological and functional decline, resulting in
decreased muscle strength, balance impairments,
reduced agility, and overall physical inactivity.
These limitations not only compromise the
independence of elderly individuals but also
increase the likelihood of falls, injuries, and
diminished quality of life. Previous research has
consistently emphasized the role of structured
exercise interventions in mitigating age-related
physical impairments, with resistance training
emerging as one of the most effective modalities.
Nevertheless, the method of resistance training
delivery—whether through conventional, machine-
based protocols or innovative functional approaches
such as suspension training (e.g., TRX)—remains a
topic of scientific debate. Traditional resistance
training (TRT) typically involves machine-based or
free-weight exercises that focus on isolated muscle
groups and linear movements. Although effective
for improving strength, such training may not
optimally translate into functional daily activities
requiring balance, agility, and multi-planar
movement coordination.

In contrast, suspension training, often delivered
using TRX systems, challenges the neuromuscular
system by incorporating instability, requiring
participants to control their body weight through
suspended straps. This type of training not only
targets muscular strength but also enhances
proprioception, core stability, and balance. It is
particularly relevant for elderly populations, where
improving coordination and reducing fall risk are
crucial objectives. Despite the increasing popularity
of TRX training among fitness practitioners and in
rehabilitation settings, empirical evidence regarding
its comparative effectiveness in elderly populations
with chronic mobility impairments is limited.
Given this context, the present study aimed to
examine the differential effects of eight weeks of
traditional resistance training and suspension
resistance training on selected motor fitness
factors—namely strength, balance, and agility—
among elderly women with chronic mobility
impairments. By comparing these two modalities
against a control group, the study sought to
determine not only whether resistance training
improves functional outcomes in older adults, but
also whether suspension-based protocols offer
superior benefits for daily-life functional tasks.

Research Methodology

Thisresearch employed an experimental design with
pre-test and post-test measures across three groups:
(1) traditional resistance training (TRT), (2)
suspension resistance training (TRX), and (3)
control group with no exercise intervention. A total
of 45 elderly women (mean age approximately 63—

64 years) diagnosed with chronic mability
impairments  were recruited through local
physiotherapy clinics. Following screening for
medical eligibility and informed consent,
participants were randomly assigned into the three
groups, with 15 individuals in each.

The intervention lasted for eight consecutive weeks,
with training sessions scheduled three times per
week. Each session lasted between 40 and 50
minutes, supervised by certified exercise
professionals to ensure safety and adherence to
standardized protocols. The TRT group engaged in
machine- and free-weight-based resistance exercises
targeting major muscle groups, such as leg
extensions, seated rows, hamstring curls, bench
press, squats, biceps curls, and triceps extensions. In
contrast, the TRX group performed analogous
movement patterns using suspension  straps,
leveraging body weight as resistance while
simultaneously challenging postural control and
core stability. For example, TRX squats, inverted
rows, and strap-based push-ups were implemented
to parallel the exercises performed in the TRT
group.

Outcome measures were obtained at baseline (pre-
test) and after the eight-week intervention (post-
test). Upper limb strength was assessed using a
standardized forearm flexion test. Static balance was
measured with the Sharpened Romberg test under
both eyes-open and eyes-closed conditions. Agility
was evaluated using the Timed Get-Up-and-Go test,
which simulates functional tasks such as standing up
from a chair, walking, and turning. Anthropometric
variables such as height, weight, and body mass
index (BMI) were also recorded.

For statistical analysis, normality of the data was
confirmed using the Shapiro-Wilk test. To examine
within-group changes over time and between-group
differences, paired-sample t-tests and analysis of
covariance (ANCOVA) were applied. The level of
statistical significance was set at P < 0.05. All data
analyses were performed using SPSS software
version 23.

Findings

The results revealed several noteworthy outcomes
regarding the effects of the two resistance training
protocols compared to the control group.

1. Strength: Both TRT and TRX groups exhibited
significant improvements in upper limb strength
from pre- to post-test (P < 0.05). Between-group
comparisons indicated that both intervention groups
outperformed the control group, confirming the
efficacy of resistance training in counteracting
muscle weakness associated with aging. While the
increase in strength was slightly greater in the TRX
group, the difference between TRT and TRX did not



reach statistical significance (P > 0.05). This
suggests that both training modalities are
comparably effective in enhancing muscular
strength among elderly women.

2. Balance: Improvements in static balance were
significant in both TRT and TRX groups compared
to the control group (P < 0.01). However, the TRX
group demonstrated superior gains in balance
relative to the TRT group, though the difference
narrowly missed statistical significance in some
comparisons. The inclusion of instability in TRX
exercises  likely contributed to enhanced
proprioceptive adaptations and greater reliance on
neuromuscular  coordination, thereby yielding
functional advantages in balance maintenance.

3. Adgility: Analysis of agility using the Timed Get-
Up-and-Go test showed significant improvements in
both training groups compared to baseline and the
control group (P < 0.05). Notably, agility
improvements were significantly greater in the TRX
group than in the TRT group (P < 0.05), highlighting
the unique benefits of suspension training in
enhancing functional mobility relevant to everyday
tasks such as standing, walking, and turning.
Overall, ANCOVA confirmed significant group
effects across all three measured variables—
strength, balance, and agility (P < 0.05). Pairwise
comparisons revealed that while both interventions
were  effective, TRX  training  produced
comparatively greater improvements in functional
outcomes most directly associated with fall
prevention and independence in daily living.

Conclusion

The findings of this study underscore the critical role
of resistance training in improving motor fitness
factors among elderly women with chronic mobility
impairments. Both traditional and suspension-based

training modalities successfully enhanced strength,
balance, and agility after an eight-week intervention
period. These results reaffirm the necessity of
structured physical activity programs in elderly
populations to mitigate age-related physical decline,
prevent falls, and promote functional independence.
Nevertheless, the superior improvements observed
in balance and agility within the TRX group suggest
that suspension training may offer distinct
advantages over conventional resistance protocols
for elderly individuals. By incorporating instability
and functional movement patterns, TRX training
appears to more effectively simulate real-life
physical challenges, thereby improving
neuromuscular coordination, proprioception, and
agility—qualities  essential ~ for  maintaining
autonomy and reducing fall risk in aging
populations.

From a practical standpoint, health practitioners,
physiotherapists, and fitness trainers working with
elderly clients should consider integrating
suspension training exercises into rehabilitation and
wellness programs. While traditional resistance
training remains a valid and beneficial approach, the
functional emphasis of TRX protocols may better
align with the everyday physical demands faced by
older adults.

In conclusion, this study contributes to the growing
body of literature supporting innovative, functional
exercise modalities for aging populations. Future
research should explore longer intervention periods,
larger sample sizes, and additional outcome
measures such as psychological well-being, quality
of life, and fall incidence rates to provide a more
comprehensive understanding of the long-term
benefits of TRX wversus traditional resistance
training.
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