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The purpose of this study was to determine the effect of functional training on
static and dynamic balance in elderly men. In this quasi-experimental study, 26
healthy elderly men residing in a nursing home in Qazvin, who volunteered to
participate in the research, were purposefully selected and assigned to
experimental (n = 18) and control (n = 17) groups. The experimental group
participated in a functional training program for 8 weeks, three sessions per
week. Static and dynamic balance of the participants were assessed using the
Stork Balance Test and the Timed Up and Go Test in two stages, before and
after the 8-week intervention. Statistical analyses were conducted using paired
t-tests and independent t-tests. After implementing the functional training
program, dynamic balance in the experimental group increased significantly (p
=0.00), whereas no significant change was observed in static balance (p = 0.00).
It appears that regular functional training improves dynamic balance in the
elderly. Therefore, it can be recommended as an appropriate exercise approach
for enhancing balance.

Keywords: Static balance; Dynamic balance; Healthy elderly men; Aerobic
training



https://kmanpub.com/
https://doi.org/10.61838/kman.longevity.54
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0009-0007-7446-5176
https://orcid.org/0000-0002-6235-4344
https://orcid.org/0009-0004-5845-9612
https://crossmark.crossref.org/dialog/?doi=10.61838/kman.longevity.54
http://creativecommons.org/licenses/by-nc/4.0

Extended Abstract

Introduction

Aging is a natural and inevitable biological phenomenon accompanied by progressive
physiological and anatomical changes in the human body, which, when combined with lifestyle and
environmental factors, significantly diminish motor and functional abilities (Alfieri et al., 2010). Among
the most sensitive of these abilities is balance, which plays a central role in daily living activities and
maintaining independence in old age (de Oliveira et al., 2014). Impairment in balance not only reduces
quality of life but also drastically increases the risk of falls and their adverse consequences (Kang et al.,
2015). Such outcomes often include severe injuries such as hip and spinal fractures, head trauma,
permanent disability, and even death (Youssef & Abd elhameed Shanb, 2016). Beyond personal suffering,
falls impose heavy economic and social burdens on public health systems (Sousa et al., 2011). With the
global growth of the elderly population, finding effective interventions to maintain or improve balance
has become an urgent necessity.

Balance is defined as the ability to maintain and control the body’s center of gravity within its base
of support. It arises from complex neuromuscular coordination between three sensory systems: vision, the
vestibular system, and somatosensory inputs (Ferraresi et al., 2015; Karéczi et al., 2014). Aging progressively
impairs each of these systems: vision declines, vestibular neurons are reduced, and proprioceptive acuity
in joints and muscles diminishes (Means et al., 2005). Additional factors such as decreased muscular
strength in lower limb and trunk muscles, reduced joint flexibility, slower motor reaction times, and
impaired sensory processing exacerbate balance deficits and heighten fall risk (Berg, 1989; Giné-Garriga et
al., 2014). Consequently, balance impairments are directly linked to declines in daily activity performance,
heightened fear of falling, withdrawal from social activities, and marked reductions in quality of life
(Cadore et al., 2013; Zhang et al., 2014). Moreover, falls often cause older adults to lose confidence, become
increasingly dependent, or require institutionalization, thereby eliminating personal independence
(Iwamoto et al., 2009; Shigematsu & Okura, 2006).

Because of these risks, researchers have explored various exercise-based interventions for balance
enhancement. Resistance training focuses on increasing muscle strength (Bigdeli et al., 2020; Donath et al.,
2016); aerobic training aims to improve cardiovascular endurance and functional capacity (Hernandes et
al., 2013); traditional balance training emphasizes postural control (Gomefiuka et al., 2019); and more recent
interventions such as exergaming use virtual reality to challenge sensory-motor coordination (Yu et al.,
2013). Within this spectrum, functional training has emerged as a particularly promising and practical
approach. Unlike conventional exercises that isolate individual muscles, functional training emphasizes
the replication of natural daily movement patterns (Taheri et al., 2019). Its goal is to strengthen integrated
neuromuscular systems through multi-joint, compound exercises that simulate real-world activities like
rising from a chair, carrying groceries, climbing stairs, or maintaining stability on uneven surfaces (de
Souza Santos et al., 2011). These exercises develop coordination and improve the body’s ability to respond
effectively to dynamic and unpredictable challenges (Ramezani et al., 2021).

Examples of functional exercises include squats, lunges, standing chest presses, and trunk
rotations, which mirror natural daily actions and simultaneously enhance muscular strength, joint
flexibility, and neuromuscular coordination (Seco et al., 2013). Studies suggest that such programs can
significantly improve both static and dynamic balance, in addition to proprioceptive awareness and
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reaction times, thereby directly reducing fall risk (Ballesta-Garcia et al., 2019). Nonetheless, systematic
reviews emphasize the need for more controlled, large-sample trials to establish evidence on the specific
effects of functional training in elderly populations (Ogwumike & Tijani, 2011; Podsiadlo & Richardson,
1991). Moreover, few studies have examined balance outcomes specifically in older men, despite known
gender differences in fall risk and responses to training (Sadeghi et al., 2008). This study therefore aimed
to evaluate the effect of an eight-week functional training program on both static and dynamic balance in
healthy elderly men.

Methods and Materials

This study adopted a quasi-experimental design conducted in a nursing home in Qazvin. The
research population included 200 elderly men aged 65-75 years. Of these, 35 volunteered, and after
applying inclusion criteria (independence in daily activities, no recent falls, absence of chronic joint
problems or dizziness, and medical approval for safe participation), 26 participants remained. They were
randomly allocated into two groups: 18 in the experimental group and 17 in the control group.

The experimental group underwent an eight-week functional training program, with three
supervised sessions per week. Each session included warm-up, core functional training (chair rises,
bodyweight squats, forward lunges), and cool-down exercises. Training intensity started at 60% of
maximum heart rate and progressed to 65% across the intervention period. Exercise repetitions increased
weekly in line with a standardized progression protocol.

Static balance was measured using the Stork Balance Test (Johnson & Nelson, 1969), while dynamic
balance was assessed using the Timed Up and Go test (Podsiadlo & Richardson, 1991), both validated tools
with strong reliability (Liu-Ambrose et al., 2004; Rogers et al., 2003; Sadeghi et al., 2008). Pre-tests were
conducted one day before the intervention, and post-tests immediately after eight weeks. Data analysis
employed parametric tests (Kolmogorov—Smirnov normality confirmation). Within-group comparisons
used paired t-tests, while between-group differences employed independent t-tests, with significance set
atp <0.05.

Findings

Independent t-tests revealed no significant differences in age, height, or weight between groups at
baseline (p > 0.05), indicating group homogeneity.

Regarding static balance, paired t-tests showed no significant pre—post difference in the
experimental group (p = 0.36). In contrast, the control group unexpectedly exhibited a significant decline
in static balance from pre-test to post-test (p = 0.01). However, between-group comparisons revealed no
significant difference in static balance scores at either pre-test (p = 1.04) or post-test (p = 0.86).

For dynamic balance, findings were more pronounced. Paired t-tests indicated significant
improvement in the experimental group after eight weeks of functional training (p = 0.00), whereas the
control group showed no significant change (p = 0.138). Independent t-tests revealed no significant
difference between groups at baseline (p = 0.41). However, post-test results showed a highly significant
difference in favor of the experimental group (p = 0.00).

Overall, the results demonstrated that functional training did not significantly enhance static
balance but produced substantial improvements in dynamic balance among healthy elderly men.



Discussion and Conclusion

The primary finding of this study is that functional training led to a significant improvement in
dynamic balance but not static balance. These results align with previous research highlighting the
effectiveness of functional training in enhancing movement-related stability (Bigdeli et al., 2020; Hernandes
et al., 2013). The exercises included—such as squats, lunges, and stair-step movements—are inherently
dynamic and replicate real-life motor demands (de Souza Santos et al., 2011; Taheri et al., 2019). By
challenging proprioception, lower limb strength, reaction speed, and neuromuscular coordination,
functional training targets the very mechanisms essential for dynamic balance (Ballesta-Garcia et al., 2019;
Seco et al., 2013). This explains why participants in the experimental group demonstrated significant gains
in the Timed Up and Go test. Similar improvements have been documented in interventions emphasizing
functional or locomotor tasks, such as Nordic walking (Gomefiuka et al., 2019), and in exercise regimens
focusing on proprioceptive stimulation (Ferraresi et al., 2015; Means et al., 2005).

The absence of improvement in static balance is noteworthy. Static balance pertains to maintaining
posture with minimal movement (Berg, 1989). Functional training, however, emphasizes dynamic and
complex movement patterns, rather than static stability (Taheri et al., 2019). As a result, the program may
not have adequately challenged the specific requirements of static balance. Previous studies confirm that
different exercise types differentially affect static versus dynamic balance (de Oliveira et al., 2014; Kang et
al., 2015; Youssef & Abd elhameed Shanb, 2016). Some systematic reviews report improvements in both
domains when programs incorporate dedicated static balance tasks alongside functional exercises (Cadore
et al., 2013; Kardczi et al., 2014; Seco et al., 2013). This suggests that tailoring protocols to include static
challenges, such as single-leg stands or closed-eye balance tasks, could yield more comprehensive
improvements.

Another strength of the study is its focus on elderly men, a population often underrepresented in
balance research (de Oliveira et al., 2014). Gender-specific differences in fall risk and training responses
mean that these findings provide valuable insights for designing male-targeted exercise interventions.
Moreover, functional training’s resemblance to everyday movements enhances its acceptability and
feasibility, encouraging elderly individuals to participate consistently (Bigdeli et al., 2020; Hernandes et al.,
2013).

However, limitations must be acknowledged. The intervention period may have been too short to
induce adaptations in static balance. The sample was relatively small and geographically limited, reducing
generalizability. Additionally, assessment tools such as the Stork Balance Test might not have been
sensitive enough to detect subtle changes in static stability. Future research should employ more sensitive
instruments (e.g., force platforms), longer training durations, and more diverse participant groups.
Furthermore, combining functional exercises with static balance-specific drills may optimize overall
outcomes.

In conclusion, this study confirms that functional training significantly enhances dynamic balance
in elderly men, supporting its recommendation as an effective and practical exercise modality for fall
prevention and independence preservation. While static balance did not improve significantly, integrating
targeted static balance tasks may further strengthen results. Overall, functional training emerges as a safe,
applicable, and beneficial approach to improving stability, reducing fall risk, and enhancing quality of life
in aging male populations.
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