=== ORIGINAL
= ARTICLE

\

The effect of upper body plyometric training program on young
women volleyball players in their usual training program

Jithin Das TK |- . Department of Physical Education and Sports Sciences. Faculty of Science and Humanities. SRM Institute of
Science and Technology. Kattankulathur, Tamil Nadu, India.

Sigamani Jayasingh Albert Chandrasekar. Department of Physical Education and Sports Sciences. Faculty of Science and
Humanities. SRM Institute of Science and Technology. Kattankulathur, Tamil Nadu, India.

Ganesh R. Department of Physical Education and Sports Sciences. Faculty of Science and Humanities. SRM Institute of Science
and Technology. Kattankulathur, Tamil Nadu, India.

Fuad Sharaf V C. Department of Physical Education. WMO Arts and Science College. Muttil, Kerala, India.

Sooryajith K V. Department of Physical Education and Sports Sciences. Faculty of Science and Humanities. SRM Institute of
Science and Technology. Kattankulathur, Tamil Nadu, India.

Thamaraiselvi Saravanakumar. Department of Yoga. Faculty of Science and Humanities. SRM Institute of Science and
Technology. Kattankulathur, Tamil Nadu, India.

ABSTRACT

The study was to find out the effect of upper body plyometric training program on young women volleyball player’s
hand grip strength and upper body explosive power in their usual training program. For this study, twenty-four
female volleyball players were selected as the participants and they randomly allocated to either experimental
group or control group. The experimental group had 8 weeks of training program along with their usual training
and control group had not special training. Training effects were analysed by independent t-tests. The significance
level was set at .05. Notable improvements in HG and UBES were recorded in post values of between the
experimental and control group. [HG: t (11) = -4.020, p <.001], [UBES: t (11) = -3.213, p = .004]. Conversely no
significant improvements in HG and UBES were recorded in pre values of between the experimental and control
group. [HG: t (11) =-0.954, p = .350), UBES: t (11) = 0.439, p = .665] in performance of both variables. The study
concluded that upper body plyometric training program can effective modality for enhancing hand grip strength
and upper body explosive power on young women volleyball players.
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INTRODUCTION

The sport of volleyball involves a great deal of physical activity, such that the players must possess physical
fitness to shine in the game (Kasur et al., 2015; Marques et al., 2009; Sheppard et al., 2009). Rapid, forceful
actions like serving, spiking, blocking, and setting require the shoulders, arms, and hands to be heavily
involved as players are expected to perform them most of the time (Marques, et al. 2009). Continuous and
repetitive movements constitute the characteristics of the game, thus exerting considerable pressure on
different muscle groups (Chelly et al., 2009). To fulfil such requirements, athletes have to produce the
maximum force repeatedly with physical efficiency during the match. With the competitiveness and speed at
which the game is played, particularly in youth and elite levels, physical fitness becomes the utmost priority
(Sheppard et al., 2009). In this regard, the upper body strength and explosive power have become a crucial
factor in successful performance in attacking and defensive behaviours. In addition to it, a physically fit athlete
can maintain strenuous activity without premature exhaustion, which gives any participant a tremendous
competitive advantage (Gabbett, 2016). With the ever-growing competitive standards, there is a greater rise
in demand for players who are technically competent and also have better physical relatedness. Volleyball
requires greater upper body strength, explosiveness, and gripping strength due to the physical exertion
requirements of the sport, especially in athletes in the developmental stage (Marques et al., 2008).

Volleyball is a game that involves coordinated muscle movements, especially among the arms, shoulders,
chest, and forearms, so that athletes can coordinate forceful strikes with balls that cause repeated contacts,
but remain in control and precise (Chou et al., 2025). On the other side, a strong grip is essential in managing
the ball in receiving, setting, and spiking, and in the overall effort in striking and blocking (Camacho-Villa et
al., 2024). Increased grip capabilities also help to avoid injuries related to the wrist and forearms and
contribute to stability in the joints. Grip strength is unlikely to be a main emphasis of a volleyball conditioning
program, even though it is important (Wilinski et al., 2022).

Compared to their traditional strength training protocols that mostly focus on enhancing the overall muscular
strength, the traditional strength training may be unsuitable to meet the sport-specific explosive demands of
volleyball. The more dynamic plyometric training or upper-body plyometric training (UBPT) aims to increase
neuromuscular efficiency and power production and reactive strength by facilitating stretch-shortening cycles
(SSC) (Garcia-Carrillo et al., 2023). Uniting the upper body plyometric training can also indirectly reflect on
the better grip strength, as it targets the forearm muscles that focus on producing the same explosive pushing
and throwing. In addition, plyometric exercises above the waist not only improve the power production
capacity but also lead to better proprioception, joint stability, and movement economy in play (Wang & Xu,
2025).

Although the benefits of the plyometric training on lower-body performance of players in volleyball were
reported in the past, little is known of the isolated effects of upper-body plyometric training on specifically
named measures of hand grip strength and explosive power in upper-body performance. The results could
help facilitate the implementation of sport-specific conditioning and educate coaches and trainers about the
strategies enhancing volleyball performance optimization. However, there is few studies have examined the
plyometric training affects grip strength and overall upper body explosive power in the field of volleyball.
Addressing this gap could provide valuable insight into the performance enhancement. Therefore, the
purpose of this study to find out the effect of upper body plyometric training program on young women
volleyball player's hand grip strength and upper body explosive power in their usual training program. The
findings may provide valuable insights into the effectiveness of UBES on these variables to inform coaches,
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strength and conditioning professionals, and athletes about the need to maximize performance with the help
of holistic methods of training.

MATERIALS AND METHODS

Participants

Twenty four female volleyball players from SRM Institute of Science and Technology, Kattankulathur,
Chennai were selected as the participants for the study. The investigator informed benefits and risk of the
study. Injured or illness players not selected for the study and all the participants had 5 years volleyball
training background. Informed consent was collected from all the participants. They were randomly allocated
to either experimental group or control group with 12 participants each group.

Experimental design and procedure

This study was a longitudinal training experiment; the experimental group had 8 weeks of upper body
plyometric training program along with their usual training and control group had not special training. Pre and
post testing completed before and after training program.

Training program

The participants had two training sessions per week, and duration was 90 minutes. The participants in
experimental group completed the upper body plyometric exercises. All the participants have got detailed
instruction about how to perform exercise properly before starting the training program.

Table 1. Training program of 8 weeks upper body plyometric training.

Week Warm Up Exercises Sets Reps Rest(Min) Warm Down
1-2 Dynamic Medicine ball chest pass 3 10 1 Limberin
3-4 stretching, Plyometric pus-up 3 15 1 down g
5-6 Rotatory Two hand over head throw 4 10 1 .

: , exercises,
movements, Two hand side to side throw static
7-8 Mobility Single arm throw 4 15 1 .
: stretching
exercises Power drop

The training program starts with 10 minutes of warm up period which includes dynamic stretching, rotatory
movements, and mobility exercises. After the warming up session, the participants were a performed
plyometric exercise which includes six exercises and after finishing starts with warm down exercises. Detailed
training schedule presented in the Table 1.

Criterion measures

Pre and post tests were conducted before and after an eight week training program. Hand grip strength (HG)
and upper body explosive strength (UBES) were measured by hand grip dynamometer and Medicine ball
throw test (Geng, & Daglioglu, 2021; Kim et al., 2022; Turgut et al., 2019).

Statistical analysis

In this study, several statistical methods were employed to analyse the data. The Shapiro-Wilk test indicated
that the data were normally distributed (p > .05); therefore, parametric tests were employed in this study.
After confirming normality Independent t test were used to assess the effect within the group. The significance
level was set at .05 level. SPSS software was used for analysis.
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RESULTS

The baseline characteristics of the experimental group and control group including age, height, and weight
were compared before the training (Table 2). The results indicated no statistical difference (p > .05) in
baseline characteristics. These results demonstrate that the two groups were similar at the baseline, meaning
that the difference that takes place thereafter can be ascribed to the training program and not to the existing
differences.

Table 2. Results of independent t test for identifying Base line group difference of experimental and control
group on selected variables.

+
Group EG Mean £ SD G p-Value
Age 20.583 £ 1.50 21.083 + 1.832 473
Hieght 171.25 £ 10.61 168.917 £ 9.08 569
Weight 61.083+7.16 59.083 + 6.748 489

Note. EG = Experimental group, CG = Control group, Data are presented as Mean £ SD, Level of significance = .05.

Table 3. Independent t test between pre values of experimental and control groups.

95% Cl for
Variables Mean £ D d.flxl ?a: mean differences t p-Value E_ffec;
EG Pre CG Pre Herence = ower Upper size
UBES 3.304 £ 0.564  3.096 +0.504 -0.208 -0.661 0.244  -0.954 .350 -0.390
HG 29442 +4927 30.150 + 2.638 0.708 -2.638 4054 0439 .665 0.179

Note. Note: HG = Hand grip strength, UBES = Upper body explosive strength, EG = Experimental group, CG = Control group,
Level of significance = .05.

The Table 3 compares the pre-test performance of the Experimental Group (EG) and Control Group (CG) on
two variables: Upper Body Explosive Strength (UBES) and Hand Grip Strength (HG). It shows that there
were no significant differences in both UBES (p-value of .350 > .05) and HG (p-value of .665 > .05) between
the experimental and control group during Baseline, confirming that both groups were comparable before the
intervention.

Table 4 presents the post-test comparison between the Experimental Group (EG) and Control Group (CG)
for Upper Body Explosive Strength (UBES) and Hand Grip Strength (HG).

Table 4. Independent t test for post values between EG and CG.

95% ClI for
Variables Mean £ SD dlfl;llean mean differences t p-Value Cohen’s d
EG Post CG Post Werence . ower Upper
UBES 3.975+0580  3.104 £0.476 -0.871 -1320 -0422 4020 <.001 -1.641
HG 34133 £3.257  30.250 £ 2.630 -3.883 6390 1377 -3213  .004 -1.312

Note. HG = Hand grip strength, UBES = Upper body explosive strength, EG = Experimental group, CG = Control group, Level of
significance = .05.

For UBES, the EG (3.975 £ 0.580 m) showed a considerably higher mean score compared to the CG (3.104
1 0.476 m). The mean difference was -0.871, with a 95% confidence interval ranging from —1.320 to -0.422,
which does not include zero. The t-value (-4.020) with a p-value < .001 indicates a highly significant
difference in favour of the experimental group. The effect size (Cohen’s d = —1.641) suggests a very large
effect, highlighting a strong impact of the intervention on UBES.
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For HG, the EG (34.133 + 3.257 kg) also recorded higher mean values compared to the CG (30.250 £ 2.630
kg). The mean difference was —3.883, with a 95% confidence interval between —6.390 and -1.377. The t-
value (-3.213) with a p-value of .004 (<.01) shows a statistically significant difference favouring the
experimental group. The effect size (Cohen’s d = —1.312) indicates a large effect, confirming a meaningful
improvement in hand grip strength for the EG compared to the CG.

The independent t -test results reveal that the experimental group showed significantly greater improvements
than the control group in both upper body explosive strength and hand grip strength, with large effect sizes.
This indicates that the intervention was highly effective.

DISCUSSION

The study was found out the effect of upper body plyometric training program on young women volleyball
player's hand grip strength and upper body explosive power in their usual training program. The findings of
the study indicate that upper body plyometric training program significantly improved both hand grip strength
and upper body explosive power compared to the control group after the intervention. These observations
emphasize the effectiveness of upper body plyometric training in improving hand grip strength and upper
body explosive power.

The results of the present study are in line with earlier observations; plyometric training has always proven
to be an effective tool in improving sport-specific physical qualities in various sports (Ramirez-Campillo et al.,
2022). Our study results are consistent with the previous studies, for instance, experiments with handball
players (Yanti et al., 2024), ball badminton players (Sawant, 2023), and volleyball players (Pereira et al.,
2015) have shown that not only upper body performance, such as throwing strength but also lower body
performance, such as vertical jump and extremity power were significantly enhanced through plyometric
exercises. Even a short-term intervention on a 4-week upper extremity program involving wheelchair athletes
(PASHA et al., 2024) resulted in enhanced trunk balance and fitness. And longer intervention, such as a 12-
week program in soccer players (Siby et al., 2025) resulted in overall improvements in agility, speed,
explosive power, leg and core strength. All of these studies cumulatively prove that plyometric training
improves explosive and functional capacitive tasks related to competitive sport.

Plyometric training has become one of the most effective modalities in terms of the simultaneous acquisition
of game-specific abilities, as well as various physical qualities in a wide range of sports (Zhou et al., 2024).
Plyometric training in the upper body of volleyball players during a sports season has been shown to
dramatically enhance the speed of a spike (Valadés Cerrato et al., 2018) and another study affirmed that
plyometric training in the upper body also enhances the performance-relevant skills in serving among female
volleyball players (Uzor et al., 2023), showing a direct transfer of plyometric training into a performance-
relevant technique. In addition to skillimprovement, plyometrics also addresses the various aspects of athletic
capacity: a 10-week intervention in young handball female athletes led to significant gains in handgrip
strength, back extensor strength, medicine ball throw, sprint performance, change of direction and vertical
jump ability (Hammami et al., 2020). This and similar findings explore that plyometric training is not only
specific to the refinement of game-specific actions crucial to the success of sports, such as volleyball, but
also produces wide-ranging multidimensional benefits among athletes across different competitive
environments.

Plyometric training is effective in improving physical capacities as well as game-specific performance in a
variety of sports (Ramirez-Campillo et al., 2023). Our study results are reliable with previous studies, as an
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example, plyometric training of upper limbs among young male tennis players resulted in significant
improvements of muscle strength, power, and serve velocity (Wang & Xu, 2025), whereas a combination of
ten exercises of throwers with plyometric weight training resulted in significant increases of throwing distance,
as well as the strength of the hand grip in shot put athletes (Ramkumar et al., 2024). In the same line of
thought, upper-body plyometric exercise produced significant gains in maximal strength, medicine ball throw,
sport-specific throwing performance, and the volume of upper-limb muscle among youth and young adults
(Garcia-Carrillo et al., 2023). These results are further supported by laboratory data, which indicates that
manipulating the mass of medicine balls during plyometric throwing exercises is effective in increasing the
release momentum of the ball and upper-limb power output, thus providing a valid biomechanical explanation
of safe load progression (Riemann et al., 2019). Taken together, these results not only develops the essential
physical qualities but also transfer directly to game-specific skills, so that plyometric training acts as a dual
role as a physical conditioner and technical performance enhancer.

Meta-analytical data support the use of plyometric training in the development of overall physical qualities
and sport-specific abilities with a high level of evidence. A meta-analysis of 11 studies with 302 respondents
reported great enhancements in countermovement and squat jumps, change-of-direction, sprint ability,
throwing skills, jumping throw, penalty throw, repeated sprint ability, upper-limb peak power and bilateral
handgrip strength in handball players (Hang et al., 2025). To add to this, a meta-analysis of 15 moderate-to-
high-quality studies that included 523 athletes aged 12-22.4 years in total and used a combination of upper-
and lower-limb plyometric interventions, confirmed that such interventions produced significant muscle-
power, sprint-speed, strength, agility, and flexibility improvements (Deng et al., 2022). In addition to
performance enhancement, plyometric exercise has also been identified as a vital rehabilitation device, which
mediates recovery with return to sport by enhancing the stretch-shortening cycle, neuromuscular
coordination, and explosive power (Davies et al., 2015). Combined, these meta-analytical results support
strong evidence that plyometric training, when done systematically, not only enhances physical fitness
parameters but also reinstates sport-specific preparedness, minimizes risks of injury, and necessitates safe
and confident re-entry into competitive play. Thus, in this study indicates the favourable effect of upper body
plyometric training on hand grip strength and upper body explosive power. So, our study suggests that upper
body plyometric training is an effective and practical intervention for enhancing grip strength and upper body
explosive power. UBPT an attractive for coaches, strength and conditioning professionals, and athletes to
force- enhance volleyball skills like blocking, spiking, serving, and passing which depend on both grip and
upper-body speed. Grip strength and upper body explosive power improvements may also help to better joint
stability and less fatigue from repeated and quick movements, which could reduce the risk of overuse injuries.

The study showed positive outcomes, but there has few limitations. The size of the sample was small, that
can limit the generalizability of results. Moreover, the present study concentrated on variables such as hand
grip strength and upper body explosive power, future research could employ more variables and new method
of measurements. It is recommended that future research should suggested to use longer training periods,
compare with other training modalities, and investigating physical and performance variables.

CONCLUSIONS

Results of the presented study suggest that upper body plyometric training program can effective modality
for enhancing hand grip strength and upper body explosive power. essential for volleyball, like rapid and
continuous limb movement and force production. The findings add to the literature by showing evidence of
benefit on performance that due to the plyometric training in women athletes.
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