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ABSTRACT

Purpose: The aim of the present study was to compare eight weeks of table tennis-
specific physical fitness training and core stability exercises on some physical and
functional fitness factors in elite adolescent female table tennis players. The main
objective was to determine the effectiveness of these two training methods on the
variables of muscular strength, endurance, flexibility, dynamic balance, and the quality
of executing forehand topspin skills, in order to provide more optimal strategies for
improving players’ performance.

Materials and Methods: The statistical population of this study consisted of female
table tennis players aged 12 to 14 in Tabriz, who had a membership history of at least
one year and a maximum of three years with the city team and had no history of illness
or injury. A total of 20 volunteer players from Tabriz teams were selected and divided
into two experimental groups: the core stability training group (N=10) and the
specialized physical conditioning training group for table tennis (N=10). Pre-tests were
conducted for both experimental groups, which included measuring selected physical
and performance factors. The two experimental groups then followed their respective
protocols for eight consecutive weeks, with three sessions per week and each session
lasting 30 minutes. After completing the training, the selected physical and
performance indicators were measured again as post-tests. Finally, for statistical data
analysis, an independent t-test was used to examine inter-group effects, and a
dependent t-test was employed to assess intra-group effects using SPSS,»s with a
significance level of P<0.05.

Results: The results indicated that the effect of eight weeks of specialized physical
conditioning exercises for table tennis and core stability training on hand muscular
strength (P=0.001), abdominal muscular endurance (P=0.001), balance (P=0.001), and
pivot score (P=0.004) among table tennis players was significantly different.
Specifically, the impact of the core stability training group on hand muscular strength,
muscular endurance, and balance was greater than that of the specialized physical
conditioning training group for table tennis. Additionally, the effect of eight weeks of
specialized physical conditioning exercises for table tennis compared to core stability
training on leg muscular strength, special leg movement speed, cardiorespiratory
endurance, flexibility, and forehand topspin skill score was not significantly different
(P>0.05). Overall, the impact of the specialized physical conditioning training for table
tennis on leg muscular strength, special leg movement speed, cardiorespiratory
endurance, flexibility, and forehand topspin skill was greater than that of the core
stability training group.

Conclusion: Strengthening the core muscles can be considered an effective training
method for enhancing players’ performance in certain key factors of table tennis.
Additionally, combining both core stability exercises and specialized physical
conditioning can be proposed as a comprehensive program for the overall
improvement of table tennis players’ performance.
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Extended Abstract

Background: Table tennis (one of the most popular racket sports), is characterized by rapid rhythmic changes
and short explosive movements during matches. The sport demands a combination of physical attributes,
including speed, power, cardiovascular endurance, agility, and perceptual skills. Developing physical training
programs tailored to the energy demands and physiological requirements of table tennis players is essential for
enhancing performance and preventing injuries. Core stability training has gained prominence in recent years
as a critical component of athletic training, particularly for improving sport-specific performance and reducing
injury risks. Despite its global recognition, little emphasis has been placed on core stability training for
adolescent female table tennis players in Iran. This study aimed to compare the effects of eight weeks of table
tennis-specific physical fitness training and core stability training on selected physical and functional
performance factors among elite adolescent female table tennis players.

Methodology: This semi-experimental study employed a pretest-posttest design with two
intervention groups. The sample consisted of 20 elite female table tennis players aged 12—14 from
Tabriz, Iran, who were randomly assigned to two groups:

e (Core Stability Training Group (n = 10; age: 13 + 0.92 years, height: 157.7 + 9.86 cm, weight: 50 + 8.43 kg,

BMI: 20.03 +2.21 kg/m?).

e Table Tennis-Specific Physical Fitness Training Group (n = 10; age: 13 + 0.94 years, height: 158 + 8.72
cm, weight: 50.6 £ 5.56 kg, BMI: 20.3 + 1.71 kg/m?).

Both groups underwent an 8-week training program (3 sessions/week, 90 minutes/session). The Core
Stability Group performed exercises such as planks, side planks, and bridges, while the Table Tennis-Specific
Group focused on agility drills, speed training, muscular endurance, and aerobic fitness. Standardized warm-
up and cool-down routines were implemented to minimize injury risks. Pre- and post-tests assessed variables
including:

e Upper and lower limb muscular strength

e Core endurance

e Flexibility

e Dynamic balance

e Speed

e Sport-specific skills (e.g., forehand topspin accuracy, pivot performance).
Data were analyzed using paired and independent t-tests in SPSS.»s5 (p< 0.05).

Results: The findings revealed significant differences between the two training groups in several
physical and functional parameters:
e Upper Limb Muscular Strength: Core stability training significantly improved upper limb strength
compared to table tennis-specific training (p=0.001).
e Core Muscular Endurance: Core stability training resulted in greater improvements in core endurance
compared to table tennis-specific training (p=0.001).
e Balance and Pivot Performance: Core stability training led to significant improvements in balance
(P=0.001) and pivoting skills (P=0.004) compared to table tennis-specific training (p< 0.05).
However, no significant differences were observed between the two groups in terms of:
e Lower Limb Muscular Strength, Speed, Cardiovascular Endurance, Flexibility, and Forehand Topspin
Accuracy (p>0.05).
e The table tennis-specific training group showed slightly better improvements in lower limb strength,
speed, and forehand topspin accuracy, but these differences were not statistically significant.
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Conclusion: Both core stability and table tennis-specific physical fitness training positively influenced
physical and functional performance parameters. Core stability training was particularly effective in enhancing
upper limb strength, core endurance, and balance, which are crucial for maintaining proper posture and
executing precise movements during matches. On the other hand, table tennis-specific training contributed
more to improving sport-specific skills like speed, agility, and forehand topspin accuracy.

Coaches are encouraged to integrate both training methods into their programs, tailoring them to the specific
needs of their athletes. Core stability exercises can enhance foundational physical capabilities, while table
tennis-specific drills can refine sport-specific skills. This combined approach could potentially elevate the
performance of adolescent table tennis players to international standards.

Keywords: Physical Fitness, Core Stability Training, Table Tennis, Functional Performance
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