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Avrticle type: This study investigates the effect of aquatic exercise on changes in serum blood
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lasting 45 minutes. The movement speed for both concentric and eccentric
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Sarcopenia. Longevity, 2(4), 35-52. six sessions, and the rest interval between sets was 1 minute. The exercises
https://doi.org/10.61838/kman.longevity.2.4.3  consisted of simple movements in the sagittal and frontal planes targeting the
hip, knee, and ankle joints. The control group (n = 11) only remained in water
@ without exercising for six weeks. The criteria of the European Working Group
o B ne on Sarcopenia in Older People (EWGSOP) were used to assess sarcopenia, and
© 2024 the authors. This is an open access  the Geriatric Locomotive Function Scale (GLFS-25) was employed to evaluate
article under the terms of the Creative mqotor performance across various dimensions of daily living in the elderly. A 5
ﬁiggﬁizsnaﬁtéréb;t\':’_":ganogzirscéal 40 ¢ blood sample was drawn from the antecubital vein of each participant in a
' ' seated position, and serum levels of IGF-1, TGF-B, myostatin, and follistatin
were measured using the ELISA method. Blood samples were collected in the
morning, after 15 minutes of seated rest. The i0i353 body composition analyzer
was used for evaluating body composition. Analysis of covariance (ANCOVA)
and Bonferroni post-hoc tests were applied at a significance level of a < 0.05.
The findings indicated that aquatic exercise led to improvements in serum IGF-
1 levels (n=0.22, p=10.027) and follistatin (n = 0.36, p = 0.003) in elderly men
with sarcopenia. No significant changes were observed in serum TGF-B (p =
0.626) and myostatin (p = 0.508) levels after eight weeks of aquatic training.
Additionally, aquatic exercise resulted in improvements in body composition
(weight, fat mass, muscle mass, body mass index) in elderly men (1 > 0.80, p <
0.001). Finally, aquatic exercise improved motor performance in elderly men
with sarcopenia (1 = 0.46, p = 0.001). The results of this study suggest that
aquatic exercise can be recommended as a safe and effective method for
improving certain muscle-related serum markers, such as IGF-1 and follistatin,
as well as enhancing body composition and motor function in this population.
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Introduction

Sarcopenia is increasingly recognized as a degenerative condition defined by the progressive loss
of skeletal muscle mass and function, which significantly compromises the quality of life among the
elderly (Oliveira et al., 2020). Amid this concern, aquatic exercise has gained traction as a low-impact yet
effective intervention for preserving muscle strength and improving motor performance in older adults.
The resistance of water offers muscular benefits while minimizing joint strain, thus offering a safe training
environment for individuals with limited mobility (Irandoust et al., 2019). Furthermore, aquatic exercise is
believed to modulate blood biomarkers related to muscle growth and degeneration, such as insulin-like
growth factor-1 (IGF-1), transforming growth factor-beta (TGF-f3), myostatin, and follistatin (Bektan Kanat
etal., 2024). IGF-1, in particular, promotes muscle protein synthesis via the PI3K/AKkt signaling pathway
and serves as a vital anabolic agent (Francesca et al., 2019). Conversely, myostatin and TGF-p are catabolic
markers that suppress muscle growth (Lan et al., 2024), whereas follistatin counteracts myostatin,
supporting muscle maintenance (Huang et al., 2024). While prior research suggests that physical exercise
may favorably influence these biomarkers, the evidence, particularly concerning aquatic training, remains
inconclusive (Huang et al., 2024).

Thus, given the multidimensional implications of sarcopenia on elderly health and the potential of
aquatic exercise to target both functional and biochemical indicators, this study aimed to evaluate the
effect of an eight-week aquatic training program on blood biomarkers, body composition, and motor
performance in elderly men diagnosed with sarcopenia.

Methods and Materials

This semi-experimental study employed a pre-test/post-test design with a control group. A total of
24 elderly men aged 60 to 75 years from Qazvin, Iran, meeting the European Working Group on
Sarcopenia in Older People (EWGSOP) criteria, were selected through purposive and convenient
sampling. Participants were randomly assigned to either an experimental group (n = 12) undergoing
aquatic exercise, or a control group (n = 11) engaging only in passive immersion without exercise.
Inclusion criteria included absence of cardiovascular disease, joint disorders, and fear of water, while
exclusion criteria included use of assistive walking devices and regular exercise in the past six months.

Participants in the intervention group completed aquatic training for eight weeks, three 45-minute
sessions per week. Exercises were conducted in four phases, progressively increasing intensity and
resistance (weights increased by 1 kg every six sessions). Movements included flexion/extension and
adduction/abduction targeting hip, knee, and ankle joints. All exercises were guided by a certified aquatic
fitness instructor. Water temperature was maintained between 26-29°C, and intensity was monitored
using the Borg scale (RPE 9-11). Pre- and post-intervention assessments included anthropometric
measurements (height, weight, BMI, fat mass, lean body mass using i0i353), motor performance using
the Geriatric Locomotive Function Scale (GLFS-25), and serum biomarker analysis (IGF-1, TGF-B,
myostatin, and follistatin) via ELISA.

Data analysis was conducted using SPSS-19. After confirming normality via the Shapiro-Wilk
test, ANCOVA and Bonferroni post hoc tests were used at a significance level of a < 0.05 to assess
between-group differences while controlling for pre-test scores.
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Findings and Results

Results confirmed the homogeneity of groups at baseline, with no significant pre-test differences
across measured variables. Following the intervention, significant improvements were found in the aquatic
exercise group compared to the control group. Specifically, serum IGF-1 levels increased significantly (n?
=0.22, p =0.027), and follistatin levels also rose significantly (n* = 0.36, p = 0.003). Although increases
in TGF-B and reductions in myostatin were observed in the exercise group, these changes were not
statistically significant (p = 0.626 and p = 0.508, respectively).

In terms of body composition, significant reductions were observed in body weight (n? = 0.80, p
< 0.001), fat mass (n> = 0.93, p < 0.001), and BMI (n?* = 0.80, p < 0.001). Conversely, lean body mass
increased significantly (n? = 0.88, p < 0.001). Finally, motor performance, as measured by the GLFS-25,
improved significantly in the aquatic exercise group (n?> = 0.46, p = 0.001), indicating reduced physical
disability.

Conclusion

This study demonstrated that an eight-week aquatic exercise program can produce meaningful
improvements in biochemical, physiological, and functional indicators associated with sarcopenia in
elderly men. Notably, the increase in serum IGF-1 and follistatin levels suggests that aquatic training
stimulates anabolic processes beneficial for muscle regeneration. Although changes in TGF- and
myostatin were not statistically significant, their trends still suggest potential regulatory effects requiring
further exploration with larger samples or prolonged interventions.

Body composition outcomes, including reductions in fat mass and BMI and gains in lean body
mass, further support the utility of aquatic exercise as a safe resistance modality suited to the elderly
population. These results underscore the value of water-based resistance training, which enables muscle
engagement with minimal joint strain. Improvements in motor performance as indicated by GLFS-25
scores reveal enhanced functional capacity and reduced physical limitation, translating into better quality
of life and reduced risk of dependency in daily activities.

In practice, these findings affirm the role of structured aquatic training in the management and
possibly prevention of sarcopenia-related decline. As an accessible and joint-friendly exercise modality,
aquatic training holds promise for broad application in geriatric health promotion programs. Future
research should explore the gender-specific effects, optimal training durations, and potential synergies
with nutritional supplementation to maximize benefits. Overall, this study adds to the growing body of
evidence supporting aquatic exercise as a holistic intervention capable of enhancing both internal health
markers and external functional abilities in older adults with sarcopenia.
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