Editorial

Effects of Exercise Training on Muscle Function

Marco Duca 1'*

check for
updates
Received: 9 October 2025
Accepted: 14 October 2025
Published: 20 October 2025

Citation: Duca, M.; Trecroci, A.
Effects of Exercise Training on Muscle
Function. Life 2025, 15, 1632. https://
doi.org/10.3390/1ife15101632

Copyright: © 2025 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses /by /4.0/).

and Athos Trecroci

2

Department of Exercise and Sport Science, East Tennessee State University, Johnson City, TN 37614, USA
Department of Biomedical Sciences for Health, Universita degli Studi di Milano, 20122 Milano, Italy;
athos.trecroci@unimi.it

Correspondence: ducam2@etsu.edu

Exercise training is a versatile and powerful tool to improve muscle function. Its
diverse applications allow for enhancing physical qualities across various populations, from
chronically ill patients to youth engaged in recreational sports. In fact, the role of exercise
in both preventing disease [1,2] and improving performance [3,4] is well established. More
recently, exercise has been recognized as a powerful adjunct to conventional treatments
for mitigating symptoms of various illnesses [5,6]. This Special Issue addresses these
themes through seven original research articles and two reviews, highlighting two primary
domains of exercise implementation: clinical setting and athletic performance.

In the clinical context, five original studies examine the effects of exercise on reducing
postural disorders in children, lowering cardiovascular risk in adults, improving symp-
toms in fibromyalgia and stroke, and the selection ofoptimizing cuff pressure for blood
flow restriction training as a therapeutic modality. On the athletic performance side, two
systematic reviews examine high-intensity interval training (HIIT) as a stimulus relevant to
cardiovascular-metabolic demands and neuromuscular expression, alongside resistance
training as the primary driver of force and hypertrophy. One study focuses on the intermit-
tent versus continuous small-sided games (SSGs) as field-based levers to organize on-pitch
intensity and workload, while another evaluates Pilates and yoga as distinct approaches
targeting balance and movement quality.

Exercise also plays a key role in prevention and complements therapeutic interven-
tions. Endurance training in untrained men improves antioxidant defenses and hormonal
balance [7], adaptations that likely contribute to reducing cardiovascular risk. Postural
disorders in children are linked to sedentarism and poor ergonomics [8], emphasizing the
importance of early interventions that integrate physical activity into daily routines.

Clinical populations can benefit equally from exercise interventions. For example, in
patients with fibromyalgia, a combination of aerobic training and Pilates proves superior
to physical modalities for managing pain [9], highlighting the value of movement-based
therapies. In stroke rehabilitation, botulinum toxin combined with exercise outperforms
physical modalities when paired with a stretching program [10], demonstrating that phar-
macological and exercise-based modalities can be implemented synergistically to promote
recovery. An exercise modality that is now commonplace in athletic performance and
rehabilitation alike is blood flow restriction training. Practitioners can now take advantage
of newly developed regression equations to select the appropriate limb occlusion pressure
based on anthropometric measurements [11].

Regarding athletic performance, one review explores the neuromuscular benefits
of HIIT, highlighting how it enhances strength and power through improved motor-unit
recruitment, a shift toward fast-twitch and hybrid type muscle fibers, and metabolic changes
that support high-effort repetition. However, HIIT should not be used alone when aiming
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to maximize strength or muscle size. According to Hung et al. [12], HIIT is most effective
when combined with structured resistance and plyometric training within a well-planned,
periodized program (i.e., performed separately from or after strength training) and recovery
strategies (i.e., active recovery). Another review focuses on female team-sport athletes.
Capri¢ et al. [13] summarize the effects of various HIIT protocols on physical performance
in female basketball players, reporting consistent improvements in aerobic fitness, change
of direction speed, sprint capacity, lower-body power, and body composition. Despite the
wide range of training approaches in the literature, the consensus supports smart, seasonal
integration of HIIT with intensity and workload tailored to the competitive calendar.

This Special Issue also emphasizes the comparison between intermittent and contin-
uous sport-specific activities in young male team-sport athletes. Over four weeks, both
formats improve agility, horizontal jumping, aerobic and anaerobic power, and balance
in young soccer players, though the continuous group reports a higher perceived rate of
exertion than the intermittent group [14]. Coaches can use these findings to select SSG
formats based on session objectives, weekly training load, and player readiness rather than
physical performance alone.

In a different study, an eight-week intervention compares the effects of Pilates and
yoga on dynamic balance and movement quality in adult female fencers. Both exercise
modalities, practiced twice weekly, elicit a remarkable increase in the balance composite
scores (measured via the lower-quarter Y-Balance Test) and functional movement scores
(FMS®), with no significant differences between them [15]. Accordingly, the choice between
Pilates and yoga may depend on the athlete’s circumstances and preferences, given their
similar benefits for dynamic balance and movement quality.

Exercise emerges as a powerful modality to prevent and mitigate pathologies. Specific
training interventions can be safely implemented in diverse clinical populations to both
prevent the insurgence of diseases and improve symptoms alongside traditional treatments.
In this context, exercise can truly be considered a form of medicine. Moreover, coaches and
practitioners can benefit from the current evidence on planning general and sport-specific
training by appropriately dosing HIIT, structuring match-like sessions with intermittent
and continuous SSGs, and incorporating supportive modalities (i.e., Pilates/yoga). This
approach aligns with evidence-based practice, where general and sport-specific elements
coexist within the same training program [16].

Author Contributions: Writing—original draft preparation, M.D. and A.T.; writing—review and
editing, M.D. and A.T. All authors have read and agreed to the published version of the manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

1. Booth, EW.; Gordon, S.E.; Carlson, C.J.; Hamilton, M.T. Waging War on Modern Chronic Diseases: Primary Prevention through
Exercise Biology. J. Appl. Physiol. 2000, 88, 774-787. [CrossRef] [PubMed]
2. Anderson, E.; Durstine, J.L. Physical Activity, Exercise, and Chronic Diseases: A Brief Review. Sports Med. Health Sci. 2019, 1,

3-10. [CrossRef] [PubMed]

3.  Stone, M.H.; Hornsby, W.G.; Suarez, D.G.; Duca, M.; Pierce, K.C. Training Specificity for Athletes: Emphasis on Strength-Power
Training: A Narrative Review. J. Funct. Morphol. Kinesiol. 2022, 7, 102. [CrossRef] [PubMed]
4. Haff, G.G.; Whitley, A.; Potteiger, ].A. A Brief Review: Explosive Exercises and Sports Performance. Strength Cond. J. 2001, 23, 13.

[CrossRef]

5. Nakano, J.; Hashizume, K.; Fukushima, T.; Ueno, K.; Matsuura, E.; Ikio, Y.; Ishii, S.; Morishita, S.; Tanaka, K.; Kusuba, Y. Effects
of Aerobic and Resistance Exercises on Physical Symptoms in Cancer Patients: A Meta-Analysis. Integr. Cancer Ther. 2018, 17,
1048-1058. [CrossRef] [PubMed]


https://doi.org/10.1152/jappl.2000.88.2.774
https://www.ncbi.nlm.nih.gov/pubmed/10658050
https://doi.org/10.1016/j.smhs.2019.08.006
https://www.ncbi.nlm.nih.gov/pubmed/35782456
https://doi.org/10.3390/jfmk7040102
https://www.ncbi.nlm.nih.gov/pubmed/36412764
https://doi.org/10.1519/00126548-200106000-00003
https://doi.org/10.1177/1534735418807555
https://www.ncbi.nlm.nih.gov/pubmed/30352523

Life 2025, 15, 1632 30f3

10.

11.

12.

13.

14.

15.

16.

Dauwan, M.; Begemann, M.].H.; Slot, M.LE.; Lee, E.H.M.; Scheltens, P.; Sommer, .E.C. Physical Exercise Improves Quality of Life,
Depressive Symptoms, and Cognition across Chronic Brain Disorders: A Transdiagnostic Systematic Review and Meta-Analysis
of Randomized Controlled Trials. J. Neurol. 2021, 268, 1222-1246. [CrossRef] [PubMed]

Stojiljkovi¢, S.; Gavrilovi¢, L.; Peji¢, S.; Pajovi¢, S.B.; Macura, M.; Nikoli¢, D.; Bubanj, S.; Stojiljkovi¢, V. Effects of Endurance
Training on Antioxidant and Hormonal Status in Peripheral Blood of Young Healthy Men. Life 2024, 14, 921. [CrossRef]

Dop, D.; Padureanu, V.; Padureanu, R.; Niculescu, S.A.; Dragoescu, A.N.; Morosanu, A.; Mateescu, D.; Niculescu, C.E.; Marcu, LR.
Risk Factors Involved in Postural Disorders in Children and Adolescents. Life 2024, 14, 1463. [CrossRef] [PubMed]

Matei, D.; Traistaru, R.; Padureanu, V.; Avramescu, T.E.; Neagoe, D.; Genunche, A.; Amzolini, A. The Efficiency of Kinesiotherapy
versus Physical Modalities on Pain and Other Common Complaints in Fibromyalgia. Life 2024, 14, 604. [CrossRef]

Bumbea, A.M.; Rogoveanu, O.C.; Turcu-Stiolica, A.; Pirici, I.; Cioroianu, G.; Stanca, D.L; Criciotoiu, O.; Biciusca, V.; Traistaru,
R.M.; Caimac, D.V. Management of Upper-Limb Spasticity Using Modern Rehabilitation Techniques versus Botulinum Toxin
Injections Following Stroke. Life 2023, 13, 2218. [CrossRef] [PubMed]

Yasar, O.M.; Giirses, V.V,; Cigerci, A.E.; Giiler, O.; Turgut, M.; Glirkan, O.; Bag, M; Ozdenk, S.; Sahin, EN; Ceylan, L.; et al.
Methodological Approach to Predicting Lower Limb Blood Flow Restriction Pressure Using Anthropometry and Hemodynamics.
Life 2025, 15, 1267. [CrossRef] [PubMed]

Hung, C.H.; Su, C.H.; Wang, D. The Role of High-Intensity Interval Training (HIIT) in Neuromuscular Adaptations: Implications
for Strength and Power Development—A Review. Life 2025, 15, 657. [CrossRef] [PubMed]

Caprié, I.; Stankovié, M.; Boji¢, I.; Katani¢, B.; Jelaska, I.; Pezelj, L.; Masanovi¢, B.; Stefanica, V.; Govindasamy, K. Effects of
Different Types of High-Intensity Interval Training (HIIT) on Physical Performance in Female Basketball Players—A Systematic
Review. Life 2025, 15, 1180. [CrossRef] [PubMed]

Pancar, Z.; Akay, M.K,; flhan, M.T;; Karaday, E.; Karaca, B.; Ulema, M.S.; Tasdogan, A.M.; Makaraci, Y.; Gonzélez-Ferndndez, FT.
Effects of Intermittent Versus Continuous Small-Sided Games on Athletic Performance in Male Youth Soccer Players: A Pilot
Study. Life 2025, 15, 364. [CrossRef] [PubMed]

Lim, S.-J.; Kim, H.-J.; Kim, Y.-S.; Kim, E.; Hwang, I.; Kang, ] .-S.; Smania, N.; Trecroci, A.; Duca, M.; Lim, S.-J.; et al. Comparison of
the Effects of Pilates and Yoga Exercise on the Dynamic Balancing Ability and Functional Movement of Fencers. Life 2024, 14, 635.
[CrossRef] [PubMed]

Formenti, D.; Rossi, A.; Bongiovanni, T.; Campa, F.; Cavaggioni, L.; Alberti, G.; Longo, S.; Trecroci, A. Effects of Non-Sport-Specific
Versus Sport-Specific Training on Physical Performance and Perceptual Response in Young Football Players. Int. |. Environ. Res.
Public Health 2021, 18, 1962. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1007/s00415-019-09493-9
https://www.ncbi.nlm.nih.gov/pubmed/31414194
https://doi.org/10.3390/life14080921
https://doi.org/10.3390/life14111463
https://www.ncbi.nlm.nih.gov/pubmed/39598261
https://doi.org/10.3390/life14050604
https://doi.org/10.3390/life13112218
https://www.ncbi.nlm.nih.gov/pubmed/38004358
https://doi.org/10.3390/life15081267
https://www.ncbi.nlm.nih.gov/pubmed/40868915
https://doi.org/10.3390/life15040657
https://www.ncbi.nlm.nih.gov/pubmed/40283211
https://doi.org/10.3390/life15081180
https://www.ncbi.nlm.nih.gov/pubmed/40868828
https://doi.org/10.3390/life15030364
https://www.ncbi.nlm.nih.gov/pubmed/40141709
https://doi.org/10.3390/life14050635
https://www.ncbi.nlm.nih.gov/pubmed/38792654
https://doi.org/10.3390/ijerph18041962
https://www.ncbi.nlm.nih.gov/pubmed/33670481

	References

