Journal of

Research Paper L)

Check for
updates

Comparison of Balance, Power, and Muscular Endurance Among Volleyball
Players in Three Attacking Positions

*Mehdi Qeytasi{®, Shirin Yazdani'®, Amir Ghiyami-rad?

1. Department of Motor Behavior, Faculty of Physical Education and Sports Sciences, University of Tabriz, Tabriz, Iran.

Use yourdevic 0 scan and Qeytasi M, Yazdani S, Ghiyami-rad A. Comparison of Balance, Power, and Muscular Endurance
. Among Volleyball Players in Three Attacking Positions. Journal of Sport Biomechanics.2026;12(3):532-544.
https://doi.org/10.66224/JSportBiomech.12.3.532

< https://doi.org/10.66224/JSportBiomech.12.3.532

ABSTRACT

The present study aimed to compare balance, power, and muscular

Article Info: endurance among volleyball players in three specialized attacking positions: outside
hitter, middle blocker, and opposite hitter.

Received: 7 February 2026 Thirty professional volleyball players were recruited through purposive

Accepted: 28 April 2026 sampling. Balance was assessed using the Y-Balance Test and a digital balance board.

Available Online: 28 July 2026 Upper-limb power was evaluated using the medicine ball throw test, whereas lower-

limb power was assessed using the standing long jump and vertical jump tests. Core
muscular endurance was measured using the plank test. The collected data were
analyzed using one-way analysis of variance (ANOVA).
The results showed no significant differences among the three groups of
attacking players (outside hitters, middle blockers, and opposite hitters) in balance,
power, or muscular endurance (P > 0.05).
The findings indicate that professional volleyball players occupying
attacking positions exhibit a similar biomechanical profile with respect to balance,
power, and muscular endurance. These results suggest that playing position does not
substantially influence these general physical performance characteristics. The
Keywords: observed homogeneity may reflect the shared physical demands of modern volleyball,
similar training regimens, and the consistently high level of physical preparedness
required of all attacking players at the professional level. Therefore, coaches may
Muscular endurance, adopt common foundational training programs for attacking players while reserving
Volleyball position-specific training for technical and tactical skills. Future studies involving
larger samples and more sensitive biomechanical assessments are recommended to
identify potential position-specific differences.

Balance, Explosive Power,

* Corresponding Author:

Mehdi Qeytasi

Address: Department of Motor Behavior, Faculty of Physical Education and Sports Sciences, University of Tabriz, Tabriz, Iran.
E-mail: mehdiyates@gamil.com

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International License (CC BY 4.0), which permits
unrestricted use, distribution, adaptation, and reproduction in any medium or format, provided the original author(s) and the source are credited.
© 2026 The Author(s). Journal of Sport Biomechanics published by Islamic Azad University, Hamedan Branch.


https://orcid.org/0009-0003-5958-9729
https://orcid.org/0000-0002-3449-5932
https://orcid.org/0000-0002-6813-6540
https://crossmark.crossref.org/dialog/?doi=10.66224/JSportBiomech.12.3.532
https://doi.org/10.66224/JSportBiomech.12.3.532
https://creativecommons.org/licenses/by/4.0/

Journal of

Extended Abstract

1. Introduction

Volleyball is a fast-paced and multidimensional team sport that requires a combination of explosive power,
balance, muscular endurance, technical proficiency, and rapid decision-making to achieve optimal
performance (2, 11). Among the various playing positions, attacking players—including outside hitters,
opposites, and middle blockers—play a decisive role in offensive actions and point scoring, requiring
repeated jumping, landing, blocking, and spiking throughout a match (12, 20). Consequently, these athletes
must generate high levels of upper- and lower-limb power while maintaining efficient neuromuscular
coordination and postural control during dynamic game situations (1, 6). Balance is considered a
fundamental component of neuromuscular control. Both static and dynamic balance contribute to
movement efficiency, body stability during rapid directional changes, safe landing mechanics, and
effective force transmission during volleyball-specific skills. Superior balance performance may also
reduce the risk of sports injuries by improving postural stability and movement control (7, 8). Likewise,
adequate muscular endurance, particularly of the core musculature, enables players to sustain repeated
high-intensity actions throughout prolonged matches while minimizing fatigue-related declines in
performance (4, 9).

Although previous studies have examined selected anthropometric, physiological, and physical
characteristics of volleyball players, most have focused on isolated variables such as lower-limb power,
body composition, or aerobic fitness, with inconsistent findings regarding positional differences among
attacking players (5, 10, 18-20). Furthermore, few studies have simultaneously evaluated upper- and
lower-limb power, static and dynamic balance, and core muscular endurance in professional volleyball
players occupying specialized attacking positions. Therefore, the available evidence remains insufficient
to determine whether these physical performance characteristics differ among elite attacking positions.
Accordingly, the present study aimed to compare upper- and lower-limb power, balance, and core muscular
endurance among professional male volleyball players occupying the three specialized attacking positions:
outside hitter, middle blocker, and opposite hitter. A better understanding of these physical characteristics
may provide valuable information for designing evidence-based training programs, improving talent
identification, optimizing position-specific conditioning, and enhancing athletic performance in elite
volleyball players (5, 10, 19).

2. Methods

A total of 30 male professional volleyball players were recruited through purposive sampling from first-
division volleyball clubs in Tabriz, Iran (18). The participants had a mean age of 22.38 + 4.07 years and
were equally assigned to three specialized attacking positions: outside hitters (n = 10), opposites (n = 10),
and middle blockers (n = 10) (20). Eligible participants were healthy, free from major musculoskeletal
injuries during the previous six months, and actively participated in team training at least three times per
week (8, 17). Before data collection, all participants were informed about the study objectives and testing
procedures and provided written informed consent. Dynamic balance was evaluated using the Y-Balance
Test, in which participants performed maximal reach tasks in the anterior, posteromedial, and posterolateral
directions while standing on one leg. A normalized composite score was calculated for each participant (8,
24). Static balance was assessed using a digital balance board equipped with a mediolateral suspended
platform (maximum oscillation £15°, total range 30°). The device provided visual feedback and measured
balance performance with a temporal resolution of 1 ms. The software recorded balance maintenance time
(s) and calculated the final balance score as (balance time / total test time) x 100 (16). Upper-limb power
was assessed using the 3-kg medicine ball chest throw test (13), whereas lower-limb power was evaluated
using the standing long jump and vertical jump tests. Participants performed three maximal medicine ball
throws from a semi-squat position behind a designated line, and the mean throwing distance was used for
analysis. Core muscular endurance was assessed using the plank test, in which the duration for maintaining
the correct plank position was recorded (14). All assessments were conducted indoors under standardized
environmental conditions. Participants were allowed a 5-minute rest interval between consecutive tests to
minimize fatigue, and the mean value of three trials was used for statistical analysis. Data were analyzed
using SPSS version 27. Data normality was assessed using the Shapiro—-Wilk test, whereas homogeneity
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of variances was examined using Levene's test. Differences among the three groups were analyzed using
one-way analysis of variance (ANOVA), followed by Tukey's honestly significant difference (HSD) post
hoc test when appropriate. Statistical significance was set at o = 0.05. Because of slight differences in the
effective sample sizes used in some analyses, harmonic mean adjustments were applied where appropriate.

3. Results

No statistically significant differences were observed among outside hitters, opposites, and middle blockers
in any of the measured variables. Upper-limb power, assessed using the medicine ball chest throw test, was
comparable across the three groups (outside hitters: 7.39 + 1.11 m; opposites: 7.56 + 1.81 m; middle
blockers: 7.07 = 1.25 m; F = 0.27, P = 0.67). Similarly, no significant between-group differences were
found in lower-limb power, as measured by the standing long jump (outside hitters: 2.42 + 0.29 m;
opposites: 2.50 £ 0.39 m; middle blockers: 2.29 + 0.25 m; F = 0.97, P = 0.39) or the vertical jump (outside
hitters: 2.93 £ 0.17 m; opposites: 3.01 + 0.23 m; middle blockers: 3.09 £ 0.24 m; F = 1.27, P = 0.29) (1, 6,
20). Measures of static and dynamic balance also did not differ significantly among the three attacking
positions (P > 0.05) (Table 1). Likewise, core muscular endurance, assessed using the plank test, was
similar across all groups (F = 0.56, P = 0.59). Overall, the results indicate comparable levels of balance,
power, and muscular endurance among professional volleyball players occupying the three specialized
attacking positions.

4. Discussion

The present study demonstrated that professional volleyball players occupying the three specialized
attacking positions—outside hitter, opposite, and middle blocker—did not differ significantly in upper-
and lower-limb power, static and dynamic balance, or core muscular endurance. These findings indicate
that elite attacking players share a comparable physical profile despite performing different tactical roles
during competition. The absence of significant differences in upper- and lower-limb power is consistent
with previous studies conducted on professional volleyball players, which likewise reported no positional
differences in jump performance or explosive power (1, 6, 20). This similarity is likely attributable to the
comparable strength, plyometric, and conditioning programs commonly prescribed for attacking players
competing at the elite level. Likewise, the comparable performance observed in both static and dynamic
balance suggests that all attacking positions require a similarly high level of neuromuscular control for
repeated jumping, landing, and rapid changes of direction. In addition, the similar levels of core muscular
endurance indicate that all attacking players develop comparable fatigue resistance to sustain repeated
high-intensity efforts throughout a match (11, 15). Although the present findings are generally consistent
with several previous investigations, they differ from studies reporting positional advantages, particularly
for middle blockers in explosive power or outside hitters in jumping performance (5, 10, 22). These
inconsistencies may be explained by differences in participant characteristics, including age, competitive
level, playing experience, and sex, as well as methodological variations in physical fitness assessment and
player classification (2, 11, 19).

Table 1. Comparison of Upper- and Lower-Body Power across Attacking VVolleyball Positions

Variable Position Mean + SD F P
Upper-body power (m) Outside hitter 7.39 £ 1.11 0.27 0.67
Opposite 7.56 +1.81
Middle blocker 7.07+1.25
Lower-body power — horizontal jump (m) Outside hitter 2.42+0.29 0.97 0.39
Opposite 2.50 £0.39
Middle blocker 2.29+£0.25
Lower-body power — vertical jump (m) Outside hitter 2.93+£0.17 1.27 0.29
Opposite 3.01+0.23
Middle blocker 3.09 £0.24
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Moreover, because elite attacking players are exposed to similar physiological and biomechanical demands
during training and competition, positional differences in these general physical performance
characteristics may become less pronounced. Overall, the findings suggest that, at the professional level,
the specific attacking position is not a primary determinant of general physical performance characteristics,
including balance, power, and muscular endurance. From a practical perspective, coaches may implement
common foundational conditioning programs for attacking players while reserving position-specific
training for technical and tactical skills. Future studies including larger samples, longitudinal designs, and
more sensitive biomechanical assessments are recommended to determine whether subtle position-specific
adaptations exist among elite volleyball players.

5. Conclusion

Professional male volleyball players occupying the attacking positions of outside hitter, opposite, and
middle blocker demonstrated comparable levels of upper- and lower-limb power, static and dynamic
balance, and core muscular endurance. These findings indicate that the specific attacking position does not
substantially influence these general physical performance characteristics in professional volleyball
players. The observed similarity among attacking positions may reflect the common physical demands of
modern volleyball and the comparable training programs performed by elite players. From a practical
perspective, coaches may implement common foundational conditioning programs emphasizing power,
balance, muscular endurance, and neuromuscular control for attacking players while tailoring technical and
tactical training according to the specific requirements of each playing position. Future studies should
include larger sample sizes, longitudinal designs, and more comprehensive biomechanical assessments to
determine whether subtle position-specific adaptations exist among elite volleyball players.
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