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Abstract

Background and study aim. Shoulder injuries are common in women volleyball players, often resulting from 
repetitive overhead movements. Effective strength training methods can help prevent these injuries. This study 
aimed to investigate the efficacy of an eight-week resistance band training program on shoulder muscle strength 
enhancement and injury prevention in women volleyball athletes.

Material and Methods. Forty collegiate women volleyball players, aged 18-25, were randomly assigned to ei-
ther an intervention group (n=20) or a control group (n=20). The intervention group underwent a structured 
resistance band training program targeting shoulder strength, which included exercises like shoulder presses, 
lateral raises, internal and external rotations, and scapular retractions. Isokinetic dynamometry was used to as-
sess shoulder muscle strength before and after the intervention, measuring peak torque of the shoulder flexors, 
extensors, internal rotators, and external rotators. Injury rates were monitored throughout the volleyball season, 
documenting the number and severity of shoulder injuries.

Results. Significant improvements in shoulder muscle strength were observed in the intervention group across 
all measured parameters (p < 0.001), while the control group showed minimal changes (p > 0.05). Moreover, 
the intervention group exhibited a significant reduction in shoulder injury rates post-intervention (p = 0.041), 
whereas the control group’s injury rates remained stable (p = 0.768).

Conclusions. The findings suggest that resistance band training effectively enhances shoulder muscle strength 
and reduces injury rates in women volleyball athletes. Integrating targeted strength training, such as resistance 
band exercises, into regular training routines may help enhance athlete performance and mitigate injury risk in 
sports characterized by repetitive overhead movements. Further research is needed to explore the long-term ef-
fects and optimal implementation strategies of resistance band training in athletic contexts.

Keywords: resistance band training, volleyball athletes, shoulder strength, injury prevention, isokinetic dyna-
mometry.

Анотація

Ефективність тренування з еспандерами на силу м’язів плеча та профілактику травматизму у 
волейболістів
Чітра Сівараман, Наварадж Челія Ісус Раджкумар, Свамінатан Санджайкумар, Юлія Калмикова,  
Ірина Помещикова, Сергій Лебедєв
Передумови та мета дослідження. Травми плеча є поширеними у жінок-волейболісток, які є часто 
внаслідок повторюваних рухів над головою. Ефективні методи силових тренувань можуть допомогти запо-
бігти цим травмам. Це дослідження мало на меті дослідити ефективність восьмитижневої програми тренувань 
на еластичних стрічках для підвищення сили м’язів плечей і запобігання травмам у жінок-волейболісток. 

Матеріал та методи. Сорок волейболісток студенток у віці 18-25 років були випадковим чином розподілені 
до групи втручання (n=20) та контрольної групи (n=20). Група втручання пройшла структуровану трену-
вальну програму з опорною стрічкою, націлену на силу плечей, яка включала такі вправи, як жим плеча, 
бічні підйоми, внутрішні та зовнішні обертання та відведення лопатки. Ізокінетичну динамометрію вико-
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ристовували для оцінки сили м’язів плеча до та після втручання, вимірювання максимального крутного 
моменту згиначів плеча, розгиначів, внутрішніх ротаторів і зовнішніх ротаторів. Рівень травматизму спосте-
рігався протягом усього волейбольного сезону, документуючи кількість і тяжкість травм плеча. 

Результати. Значне покращення сили м’язів плеча спостерігалося в групі втручання за всіма виміряними 
параметрами (p < 0,001), тоді як контрольна група показала мінімальні зміни (p > 0,05). Крім того, група 
втручання продемонструвала значне зниження частоти травм плеча після втручання (p = 0,041), тоді як 
показники травм у контрольній групі залишалися стабільними (p = 0,768). 

Висновки. Отримані дані свідчать про те, що тренування з еластичною стрічкою ефективно підвищують 
силу м’язів плечей і знижують рівень травм у волейболісток. Інтеграція цілеспрямованих силових трену-
вань, таких як вправи з опорною стрічкою, у звичайній програмі тренувань може допомогти підвищити ре-
зультативність спортсмена та зменшити ризик травм у видах спорту, для яких характерні повторювані рухи 
над головою. Потрібні подальші дослідження, щоб дослідити довгострокові наслідки та оптимальні стратегії 
впровадження тренувань з опорними стрічками в спортивних контекстах. 

Ключові слова: тренування з опорною стрічкою, волейболісти, сила плечей, профілактика травм, 
ізокінетична динамометрія.

Introduction
Volleyball is a sport that requires a high degree of 

upper body strength, particularly in the shoulders, to 
perform actions such as serving, spiking, and block-
ing effectively. These repetitive overhead movements 
are fundamental to the game, but they also place sig-
nificant stress on the shoulder joints, making volleyball 
athletes particularly prone to shoulder injuries [1, 2, 3]. 
To mitigate these risks and enhance performance, ath-
letes often engage in conditioning programs designed 
to strengthen the shoulder muscles. While tradition-
al weight training is a common approach, resistance 
band training offers a versatile and portable alternative 
that can be seamlessly integrated into routine train-
ing sessions [4, 5, 6]. The shoulder joint is a critical 
component in volleyball, enabling athletes to perform 
a variety of essential actions. However, the joint’s ex-
tensive range of motion and the repetitive nature of 
volleyball movements make it particularly susceptible 
to injuries [4, 7]. Overhead motions such as serving 
and spiking involve high-velocity, high-force actions 
that can strain the shoulder muscles and connective 
tissues. As a result, shoulder injuries are among the 
most common issues faced by volleyball players, often 
leading to significant downtime and impacting overall 
team performance [8, 9]. Enhancing shoulder strength 
is not only vital for improving performance but also for 
injury prevention. Strong shoulder muscles provide 
better support and stability to the joint, reducing the 
likelihood of injuries [4, 10]. Various studies have dem-
onstrated that targeted shoulder conditioning programs 
can significantly decrease the incidence of shoulder in-
juries among athletes [9, 11]. These programs typically 
focus on strengthening the rotator cuff muscles and the 
surrounding stabilizing muscles to improve joint resil-
ience and function. Resistance band training is gaining 
popularity as an effective method for strength train-
ing, particularly for the shoulder muscles [10]. Unlike 
traditional weight training, which often relies on free 
weights or machines, resistance bands provide continu-

ous resistance throughout the entire range of motion. 
This unique characteristic allows for more comprehen-
sive muscle engagement and can help improve mus-
cle strength and endurance more efficiently [12, 13]. 
Studies have shown that resistance band exercises can 
effectively target the shoulder muscles, enhancing both 
strength and joint stability. The elasticity of the bands 
ensures that muscles are under tension throughout the 
movement, promoting muscle activation and growth 
[14, 15, 16]. Additionally, resistance bands are highly 
portable and versatile, making them an ideal tool for 
athletes who need to maintain their training regimen 
while traveling or during off-seasons. One of the sig-
nificant advantages of resistance band training is its 
potential to reduce injury rates [17]. Unlike traditional 
weight training, which can sometimes lead to improper 
form and excessive strain on the joints, resistance band 
exercises are generally safer and easier to perform cor-
rectly. This safety factor is particularly important for 
volleyball players, who need to maintain optimal shoul-
der health to perform at their best [18, 19].

Injury prevention is a critical aspect of sports train-
ing, aimed at maintaining athlete performance and ex-
tending their career longevity. For volleyball players, 
whose performance heavily relies on shoulder function-
ality, targeted strength training is essential. Effective 
injury prevention strategies typically include exercises 
that enhance the strength and stability of vulnerable 
areas, such as the shoulders [3, 20]. Incorporating 
resistance band training into regular practice sessions 
presents a feasible and effective method for reducing 
injury risk. The adaptability and ease of use of resis-
tance bands make them suitable for a wide range of 
exercises that can be tailored to target specific muscle 
groups and movement patterns relevant to volleyball. 
By integrating these exercises into their training rou-
tine, athletes can build stronger, more resilient shoul-
der muscles, thereby decreasing the likelihood of inju-
ries and enhancing their overall performance [10, 13, 
21].
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The purpose of the study: To evaluate the im-
pact of resistance band training on shoulder muscle 
strength and injury prevention in volleyball athletes. By 
comparing shoulder strength before and after a struc-
tured resistance band training program and analysing 
injury rates pre- and post-intervention, this research 
aims to provide empirical evidence on the effectiveness 
of this training method.

Material and methods
The study focused on evaluating the impact of a 

resistance band training program on shoulder strength 
and injury prevention in volleyball athletes. This re-
search employed practical and accessible exercise in-
terventions without the use of advanced technological 
tools. This technology-free approach ensured that the 
resistance band training could be easily implemented 
and replicated in typical athletic training settings.

Participants 
The study involved 40 women volleyball players, 

aged 18-25, from a collegiate volleyball team from var-
ious institutions in India. Participants were randomly 
divided into two groups: an intervention group (20 par-
ticipants) and a control group (20 participants).

Procedure 
Participants in the intervention group engaged in 

an eight-week resistance band training program spe-
cifically targeting shoulder strength enhancement. The 
program, conducted under the supervision of certified 
trainers, comprised a series of exercises aimed at im-
proving various aspects of shoulder musculature. The 
resistance band training program included exercises 
such as shoulder presses, lateral raises, internal ro-
tations, external rotations, and scapular retractions, 
with each exercise performed through the full range 
of motion to ensure maximum muscle engagement. 
The resistance band exercises were integrated at the 
beginning of the training sessions, lasting approxi-
mately 30 minutes per session, and were conducted 
three times per week on alternate days. Each exercise 
involved 3 sets of 12-15 repetitions with a 60-second 
rest between sets and the intensity level was moderate 
to high, progressively adjusted to match the athletes’ 
increasing strength and conditioning over the eight-

week period. This program was incorporated into the 
athletes’ regular training sessions, not conducted as 
separate sessions, and was integrated into the athletes’ 
yearly training plan, boosting shoulder strength in the 
preparatory phase, sustaining it during the competitive 
phase, and reducing intensity in the transition phase 
for recovery. Incorporated into regular sessions, it sup-
ported overall fitness and help to prevent injuries. The 
control group continued their usual training routine, 
which included standard volleyball drills and condition-
ing exercises that did not specifically focus on shoulder 
strength enhancement. They did not engage in the re-
sistance band exercises.

Measurements 
Shoulder muscle strength was assessed using an 

isokinetic dynamometer before and after the interven-
tion period. Measurements included peak torque of the 
shoulder flexors, extensors, internal rotators, and ex-
ternal rotators. Injury rates were tracked throughout 
the volleyball season by the team’s medical staff, re-
cording the number and severity of shoulder injuries.

Statistical Analysis 
Data were analysed using paired t-tests to compare 

pre- and post-intervention shoulder strength within 
each group. Independent t-tests were used to compare 
the changes in shoulder strength between the interven-
tion and control groups. Injury rates before and after 
the intervention were analysed using chi-square tests.

Results
The present research study findings evaluating the 

resistance band training’s impact on shoulder strength 
and injury rates among volleyball athletes.

Table 1 illustrates the mean shoulder strength mea-
surements for flexors, extensors, internal rotators, and 
external rotators pre- and post-intervention for both 
the intervention and control groups. The intervention 
group exhibited significant improvements in all shoul-
der strength measurements with paired t-test p-values 
< 0.001, indicating that the resistance band training 
significantly enhanced muscle strength. In contrast, 
the control group showed no significant changes in 
shoulder strength (p-values > 0.05). The independent 

Table 1. Shoulder Strength Pre- and Post-Intervention for Intervention and Control Groups

Measurement Group Mean Pre 
(Nm)

Mean Post 
(Nm)

Mean 
Change 
(Nm)

Paired 
t-test 

p-value

Independent 
t-test 

p-value

Flexors Intervention 45.0 ± 5.0 51.8 ± 5.2 6.8 ± 1.2 < 0.001 < 0.001

Control 44.5 ± 4.8 45.2 ± 4.9 0.7 ± 0.1 0.078

Extensors Intervention 50.0 ± 4.5 59.0 ± 4.7 9.0 ± 1.2 < 0.001 < 0.001

Control 49.5 ± 4.3 49.8 ± 4.4 0.3 ± 0.1 0.082

Internal Rotators Intervention 40.0 ± 3.5 48.0 ± 4.0 8.0 ± 0.5 < 0.001 < 0.001

Control 39.5 ± 3.2 39.8 ± 3.3 0.3 ± 0.1 0.077

External Rotators Intervention 35.0 ± 3.0 42.7 ± 3.2 7.7 ± 0.2 < 0.001 < 0.001

Control 34.5 ± 2.8 34.7 ± 2.9 0.2 ± 0.1 0.080
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t-tests confirmed that the strength gains in the inter-
vention group were significantly greater than those in 
the control group (p-values < 0.001).

Table 2 presents the injury rates before and after 
the intervention for both groups. The intervention group 
experienced a significant reduction in shoulder injuries, 
as indicated by a chi-square p-value of 0.041, demon-
strating the effectiveness of the resistance band train-
ing in injury prevention. Conversely, the control group 
did not exhibit a significant change in injury rates, with 
a chi-square p-value of 0.768, suggesting that their in-
jury rates remained relatively constant. These findings 
collectively underscore the benefits of resistance band 
training in improving shoulder strength and reducing 
injury risk among volleyball players. 

Discussion 
The current study sought to assess the effective-

ness of resistance band training in boost shoulder 
muscle strength and averting injuries among volley-
ball athletes. The technology-free approach ensured 
that the resistance band training could be easily imple-
mented and replicated in typical athletic training set-
tings. Through a thorough examination of pre- and 
post-intervention shoulder strength measurements 
and injury rates, we gleaned valuable insights into the 
impact of resistance band exercises on athlete perfor-
mance and safety [5, 22]. The study reveals substan-
tial enhancements in shoulder muscle strength among 
participants who underwent resistance band training. 
Post-intervention, the intervention group exhibited sig-
nificant increases in mean peak torque values across 
all measured parameters, including flexors, extensors, 
internal rotators, and external rotators. These improve-
ments were statistically significant, with paired t-test 
p-values < 0.001. Conversely, the control group, which 
did not undergo the resistance band training program, 
demonstrated marginal changes in shoulder strength, 
with no statistically significant differences observed 
(p > 0.05). This disparity underscores the effective-
ness of resistance band training in specifically targeting 
and augmenting shoulder muscle strength among vol-
leyball athletes. In addition to its influence on shoul-
der strength, resistance band training demonstrated 
promising outcomes in curtailing shoulder injury rates 
among volleyball players. Examination of injury rates 
pre- and post-intervention revealed a notable decrease 
in the number of shoulder injuries reported by the in-
tervention group. Specifically, the chi-square test yield-
ed a p-value of 0.041, signifying a substantial reduction 
in injury incidence subsequent to the implementation 
of the resistance band training program. Conversely, 
the control group displayed no significant change in 

injury rates post-intervention (p = 0.768), indicating 
a consistent injury incidence. These findings highlight 
the potential of resistance band training as an effective 
strategy for preventing shoulder injuries among volley-
ball athletes, accentuating its role in fostering shoulder 
health and minimizing injury risk [13, 23].

The outcomes of this study carry significant impli-
cations for athletic training and injury prevention strat-
egies in volleyball and potentially other sports charac-
terized by repetitive overhead movements [24]. By af-
firming the efficacy of resistance band training in aug-
menting shoulder strength and reducing injury rates, 
the findings underscore the importance of integrating 
targeted strength training into athletes’ routine train-
ing regimens. Resistance band exercises offer a versa-
tile and accessible means of fortifying muscle strength 
and joint stability, with the added advantage of being 
portable and easily incorporable into existing training 
routines [25, 26]. While this study provides valuable 
insights into the benefits of resistance band training for 
volleyball athletes, further research is warranted to ex-
plore additional dimensions of its effectiveness and im-
plementation. Future investigations could delve into the 
long-term effects of resistance band training on shoul-
der strength maintenance and injury prevention, as 
well as its comparative efficacy against other strength 
training modalities [7, 27]. Additionally, research fo-
cusing on optimal resistance band training protocols 
and exercises tailored to specific athletic demographics 
could enhance our understanding of its utility in sports 
performance and injury mitigation [28, 29].

Conclusions
The study underscores the efficacy of resistance 

band training in fortifying shoulder muscle strength and 
averting injuries among volleyball athletes. By demon-
strating significant enhancements in shoulder strength 
and reductions in injury rates following the implemen-
tation of a structured resistance band training program, 
this research contributes to the growing body of evi-
dence supporting the adoption of resistance band ex-
ercises in athletic training and injury prevention. Mov-
ing forward, continued research in this realm has the 
potential to refine training methodologies and enhance 
athlete performance and well-being in volleyball and 
beyond.

References
1.	 Abe T, DeHoyos D, Pollock M, et al. Time course for 

strength and muscle thickness changes following upper 
and lower body resistance training in men and women. Eur 
J Appl Physiol. 2000;81:174-80. https://doi.org/10.1007/

Table 2. Injury Rates Pre- and Post-Intervention for Intervention and Control Groups

Group Pre-Intervention Injuries Post-Intervention Injuries Chi-square p-value

Intervention 8 4 0.041

Control 7 6 0.768

© 2024 Sivaraman et al.

https://doi.org/10.1007/s004210050027


SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT 
Vollum 28 No. 3, 2024

120

ISSN (print) 1991-0177, ISSN (online) 1999-818X

s004210050027

2.	 Akagi R, Sato S, Hirata N, Imaizumi N, Tanimoto H, Ando 
R, Ema R, Hirata K. Eight-Week Low-Intensity Squat 
Training at Slow Speed Simultaneously Improves Knee and 
Hip Flexion and Extension Strength. Front Physiol. 2020; 
11:893. https://doi.org/10.3389/fphys.2020.00893

3.	 Akagi R, Tohdoh Y, Takahashi H. Muscle strength and size 
balances between reciprocal muscle groups in the thigh 
and lower leg for young men. Int J Sports Med. 2012; 
33:386-9. https://doi.org/10.1055/s-0031-1299700

4.	 Aloui G, Hammami M, Fathloun M, Hermassi S, Gaamouri 
N, Shephard RJ, Chelly MS. Effects of an 8-Week In-
Season Elastic Band Training Program on Explosive Muscle 
Performance, Change of Direction, and Repeated Changes 
of Direction in the Lower Limbs of Junior Male Handball 
Players. J Strength Cond Res. 2019;33(7):1804-15. 
https://doi.org/10.1519/JSC.0000000000002786

5.	 Closs B, Burkett C, Trojan JD, Brown SM, Mulcahey 
MK. Recovery after volleyball: a narrative review. Phys 
Sportsmed. 2019;48(1):8-16. https://doi.org/10.1080/00
913847.2019.1632156

6.	 Colado JC, Mena R, Calatayud J, Gargallo P, Flández J, Page 
P. Effects of strength training with variable elastic resis-
tance across the lifespan: A systematic review. Cultura, 
Ciencia y Deporte. 2020;15(44):147-64. https://doi.
org/10.12800/ccd.v15i44.1458

7.	 Dankel SJ, Buckner SL, Jessee MB, Mouser JG, Mattocks 
KT, Abe T, et al. Correlations do not show cause and effect: 
not even for changes in muscle size and strength. Sports 
Med. 2018;48:1-6. https://doi.org/10.1007/s40279-017-
0774-3

8.	 Doma K, Connor J, Gahreman D, Boullosa D, Ahtiainen JP, 
Nagata A. Resistance training acutely impairs agility and 
spike-specific performance measures in collegiate female 
volleyball players returning from the off-season. Int J 
Environ Res Public Health. 2020;17(18):6448. https://doi.
org/10.3390/ijerph17186448

9.	 Erskine RM, Jones DA, Williams AG, Stewart CE, Degens 
H. Inter-individual variability in the adaptation of human 
muscle specific tension to progressive resistance train-
ing. Eur J Appl Physiol. 2010; 110:1117-25. https://doi.
org/10.1007/s00421-010-1601-9

10.	 Gómez-Tomás C, Chulvi-Medrano I, Carrasco JJ, Alakhdar 
Y. Effect of a 1-year elastic band resistance exercise pro-
gram on cardiovascular risk profile in postmenopausal 
women. Menopause. 2018;25(9):1004-10. https://doi.
org/10.1097/GME.0000000000001113

11.	 Hammami R, Gene-Morales J, Abed F, Amin Selmi M, Moran 
J, Colado JC, et al. An eight-weeks resistance training pro-
gramme with elastic band increases some performance-
related parameters in pubertal male volleyball players. 
Biol Sport. 2022;39(1):219-26. https://doi.org/10.5114/
biolsport.2021.101601

12.	 Ibrahim RS. Effect of a rehabilitation skill program using 
resistance bands on biokinetic variables in volleyball play-
ers with disabilities. SPORT TK-EuroAmerican J Sports Sci. 
2022;11:38. https://doi.org/10.6018/sportk.522981

13.	 Lubans DR, Aguiar EJ, Callister R. The effects of free 
weights and elastic tubing resistance training on physi-
cal self-perception in adolescents. Psychol Sport Exerc. 
2010;11(6):497-504. https://doi.org/10.1016/j.psychs-
port.2010.06.009

14.	 Markou S, Vagenas G. Multivariate isokinetic asym-

metry of the knee and shoulder in elite volleyball play-
ers. Eur J Sport Sci. 2006;6(1):71-80. https://doi.
org/10.1080/17461390500533147

15.	 Mesfar A, Hammami R, Selmi W, Gaied-Chortane S, 
Duncan M, Bowman TG, Nobari H, van den Tillaar R. 
Effects of 8-Week In-Season Contrast Strength Training 
Program on Measures of Athletic Performance and Lower-
Limb Asymmetry in Male Youth Volleyball Players. Int J 
Environ Res Public Health. 2022;19(11):6547. https://doi.
org/10.3390/ijerph19116547

16.	 Mulyk K, Skaliy A, Mukazhanov N, Ostrowski A, Paievskyi 
V, Abdula A. Influence of volleyball and sports and health 
tourism on the physical, mental and social state of school-
children and students. Slobozhanskyi Herald of Science 
and Sport. 2024;28(1):31-7. https://doi.org/10.15391/
snsv.2024-1.004

17.	 Palani B, Raj YCL, Kalmykova Y, Sanjaykumar S, Korsun 
S. The effectiveness of a 12-week sport nutrition edu-
cation intervention on female volleyball players perfor-
mance. Fizicna Reabilitacia ta Rekreacijno-Ozdorovci 
Tehnologii / Physical Rehabilitation and Recreational Health 
Technologies. 2024;9(3). https://doi.org/10.15391/
prrht.2024-9(3).05

18.	 Palani B, Raj YCL, Sanjaykumar S. Correlating anthropo-
metric parameters with lower limb muscle strength: On the 
example of female volleyball players. Fizicna Reabilitacia ta 
Rekreacijno-Ozdorovci Tehnologii / Physical Rehabilitation 
and Recreational Health Technologies. 2024;9(3). https://
doi.org/10.15391/prrht.2024-9(3).02

19.	 Pelegrinelli ARM, Dela Bela LF, Silva MF, Rodrigues LCR, 
Batista JP, Guenka LC, et al. Velocity-specific knee strength 
between professional and under-17 female volleyball play-
ers. S Afr J Physiother. 2019;75(1). https://sajp.co.za/in-
dex.php/sajp/article/download/478/1601

20.	 Piatti M, Mosca A, Omeljaniuk RJ, Turati M, Gaddi D, Bigoni 
M. Comparison of isometric strength in rotator cuff and 
scapulothoracic muscles between elite volleyball ath-
letes versus non-athletes. J Sports Med Phys Fitness. 
2023; 63:1138-45. https://doi.org/10.23736/S0022-
4707.23.14912-7

21.	 Reeser JC, Verhagen E, Briner WW, Askeland TI, Bahr 
R. Strategies for the prevention of volleyball related in-
juries. Br J Sports Med. 2006;40(7):594-9. https://doi.
org/10.1136/bjsm.2005.018234

22.	 Sanjaykumar S, Rajkumar NCJ, Lakshmi PY. Assessing the 
effect of exercise timing on menstrual irregularity in women 
diagnosed with oligomenorrhea: 2024, V.10, No. 4. Health, 
Sport, Rehabilitation. 2023. Retrieved from https://www.
hsr-journal.com/index.php/journal/article/view/791

23.	 Sanjaykumar S, Rajkumar NCJ, Lakshmi PY. The ef-
fects of psychological interventions on menstrual health 
in exercising women: A comprehensive experimen-
tal study. Fizicna Reabilitacia ta Rekreacijno-Ozdorovci 
Tehnologii / Physical Rehabilitation and Recreational Health 
Technologies. 2024;9(2):45-51. https://doi.org/10.15391/
prrht.2024-9(2).01 

24.	 Stephenson SD, Kocan JW, Vinod AV, Kluczynski 
MA, Bisson LJ. A comprehensive summary of sys-
tematic reviews on sports injury prevention strate-
gies. Orthop J Sports Med. 2021;9(10). https://doi.
org/10.1177/23259671211035776

25.	 Vanderlei FM, Bastos FN, Tsutsumi GYC, Vanderlei LCM, 
Netto J, Pastre CM. Characteristics and contributing factors 
related to sports injuries in young volleyball players. BMC 
Res Notes. 2013;6(1):415. https://doi.org/10.1186/1756-

© 2024 Sivaraman et al.

https://doi.org/10.1007/s004210050027
https://doi.org/10.3389/fphys.2020.00893
https://doi.org/10.1055/s-0031-1299700
https://doi.org/10.1519/JSC.0000000000002786
https://doi.org/10.1080/00913847.2019.1632156
https://doi.org/10.1080/00913847.2019.1632156
https://doi.org/10.12800/ccd.v15i44.1458
https://doi.org/10.12800/ccd.v15i44.1458
https://doi.org/10.1007/s40279-017-0774-3
https://doi.org/10.1007/s40279-017-0774-3
https://doi.org/10.3390/ijerph17186448
https://doi.org/10.3390/ijerph17186448
https://doi.org/10.1007/s00421-010-1601-9
https://doi.org/10.1007/s00421-010-1601-9
https://doi.org/10.1097/GME.0000000000001113
https://doi.org/10.1097/GME.0000000000001113
https://doi.org/10.5114/biolsport.2021.101601
https://doi.org/10.5114/biolsport.2021.101601
https://doi.org/10.6018/sportk.522981
https://doi.org/10.1016/j.psychsport.2010.06.009
https://doi.org/10.1016/j.psychsport.2010.06.009
https://doi.org/10.1080/17461390500533147
https://doi.org/10.1080/17461390500533147
https://doi.org/10.3390/ijerph19116547
https://doi.org/10.3390/ijerph19116547
https://doi.org/10.15391/snsv.2024-1.004
https://doi.org/10.15391/snsv.2024-1.004
https://doi.org/10.15391/prrht.2024-9(3).05
https://doi.org/10.15391/prrht.2024-9(3).05
https://doi.org/10.15391/prrht.2024-9(3).02
https://doi.org/10.15391/prrht.2024-9(3).02
https://sajp.co.za/index.php/sajp/article/download/478/1601
https://sajp.co.za/index.php/sajp/article/download/478/1601
https://doi.org/10.23736/S0022-4707.23.14912-7
https://doi.org/10.23736/S0022-4707.23.14912-7
https://doi.org/10.1136/bjsm.2005.018234
https://doi.org/10.1136/bjsm.2005.018234
https://www.hsr-journal.com/index.php/journal/article/view/791
https://www.hsr-journal.com/index.php/journal/article/view/791
https://doi.org/10.15391/prrht.2024-9(2).01
https://doi.org/10.15391/prrht.2024-9(2).01
https://doi.org/10.1177/23259671211035776 
https://doi.org/10.1177/23259671211035776 
https://doi.org/10.1186/1756-0500-6-415


121

SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT 
ISSN (print) 1991-0177, ISSN (online) 1999-818X

Vollum 28 No. 3, 2024

0500-6-415

26.	 Wang J, Zhang Q, Chen W, Fu H, Zhang M, Fan Y. The ef-
fect of flywheel complex training with eccentric-overload 
on muscular adaptation in elite female volleyball players. 
PeerJ. 2024;12. https://doi.org/10.7717/peerj.17079

27.	 Wasser JG, Tripp B, Bruner ML, Bailey DR, Leitz RS, 
Zaremski JL, Vincent HK. Volleyball-related injuries in ado-
lescent female players: An initial report. Phys Sportsmed. 
2020;49(3):323-30. https://doi.org/10.1080/00913847.2
020.1826284

28.	 Wilkosz P, Kabacinski J, Mackala K, Murawa M, Ostarello J, 
Rzepnicka A, Szczesny L, Fryzowicz A, Maczynski J, Dworak 
LB. Isokinetic and Isometric Assessment of the Knee Joint 
Extensors and Flexors of Professional Volleyball Players. Int 
J Environ Res Public Health. 2021;18(13):6780. https://
doi.org/10.3390/ijerph18136780

29.	 Zhao J, Liu J. The Diagnostic Value of Scanning in the 
Injury of Triceps Crus of Volleyball Players. Scanning. 
2022;2023(1). https://doi.org/10.1155/2022/2203065

Supplementary Information

Article details

The online version available at 
https://doi.org/10.15391/snsv.2024-3.003

Acknowledgements
We would like to express our gratitude to all the researchers whose 
work contributed to the development of this study.

Conflict of interest
The authors declare that there is no conflict of interest.

Received: June 26, 2024; Accepted: August 5, 2024
Published: September 30, 2024

Cite this article
Sivaraman C, Rajkumar NCJ, Sanjaykumar S, Kalmykova Yu, 
Pomeshchikova I, Lebediev S. Efficacy of Resistance Band Training on 
Shoulder Muscle Strength and Injury Prevention in Volleyball Athletes. 
Slobozhanskyi Herald of Science and Sport. 2024;28(3):116-121. 
https://doi.org/10.15391/snsv.2024-3.003

Authors details

Chitra Sivaraman: https://orcid.org/0009-0007-7286-6961, 
chitra.sporty@gmail.com
SRM Institute of Science and Technology, Kattankulathur - 603203, 
Chengalpattu, Tamil Nadu, India

Navaraj Chelliah Jesus Rajkumar: https://orcid.org/0009-0008-9681-8937, 
lrajkuman@srmist.edu.in 
SRM Institute of Science and Technology, Kattankulathur - 603203, 
Chengalpattu, Tamil Nadu, India

Swamynathan Sanjaykumar: https://orcid.org/0000-0001-9945-2223, 
sanjayswaminathan007@gmail.com 
SRM Institute of Science and Technology, Kattankulathur - 603203, 
Chengalpattu, Tamil Nadu, India

Yuliya Kalmykova: https://orcid.org/0000-0002-6227-8046, 
yamamaha13@gmail.com 
Kharkiv State Academy of Physical Culture, Kharkiv, Ukraine

Irina Pomeshchikova: https://orcid.org/0000-0003-1343-8127, 
pomeshikovaip@ukr.net  
Kharkiv State Academy of Physical Culture, Kharkiv, Ukrain

Serhii Lebediev: https://orcid.org/0000-0002-8452-8800, 
serjlebedev1988@gmail.com 
Kharkiv State Academy of Physical Culture, Kharkiv, Ukrain

© 2024 Sivaraman et al.

https://doi.org/10.1186/1756-0500-6-415
https://doi.org/10.7717/peerj.17079
https://doi.org/10.1080/00913847.2020.1826284
https://doi.org/10.1080/00913847.2020.1826284
https://doi.org/10.3390/ijerph18136780
https://doi.org/10.3390/ijerph18136780
https://doi.org/10.1155/2022/2203065
https://doi.org/10.15391/snsv.2024-3.003
https://doi.org/10.15391/snsv.2024-3.003 
https://orcid.org/0009-0007-7286-6961
https://orcid.org/0000-0003-0248-2464  
https://orcid.org/0009-0008-9681-8937
https://orcid.org/0000-0001-9945-2223
https://orcid.org/0000-0002-6227-8046
https://orcid.org/0000-0003-1343-8127
https://orcid.org/0000-0002-8452-8800

