Journal of Exercise Physiology in Special Populations marCh 2025. Vol 2. Issue 1

A Comparison of 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

Received:
00 July 2022
Accepted:
00 July 2022
Online ISSN
3060-7078

Leila Asadi
Master of Science in
Exercise Physiology,

Faculty of Physical
Education and Sport
Sciences, University of
Tabriz.Iran
Ramin Amirsasan
Professor of Exercise
Physiology, Faculty of
Physical Education
and Sport Sciences,
University of Tabriz.
Shirin Yazdani
Associate Professor of

Sports Biomechanics,
Faculty of Physical
Education and Sports
Sciences, University of
Tabriz

*Correspondence:
Ramin Amirsasan
Email:
amirsasan@tabrizu.ac.ir

Orcid
https://orcid.org/0000-
0002-0329-6973

ABSTRACT

Introduction : 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.

Methods: The statistical population of this study consisted of female table
tennis players aged 12 to 14 in Tabriz. A total of 20 volunteer players were
selected and divided into two experimental groups: the core stability
training group (N=10) and the specialized physical fitness for table tennis
training group (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.25 with a significance level of P<0.05.
Results: The results indicated that there were significant differences between eight weeks
of specialized physical fitness for table tennis training and core stability training groups
in hand muscular strength (P=0.001), abdominal muscular endurance (P=0.001), balance
(P=0.001), and pivot score (P=0.004). 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 fitness for table tennis training group. Additionally, the
difference between the effect of eight weeks of specialized physical fitness for table tennis
training and core stability training on leg muscular strength, special leg movement speed,
cardiorespiratory endurance, flexibility, and forehand topspin skill score was not
significant (P>0.05), however they were non significantly greater in the table tennis-
specific physical fitness training group than core stability training group.

Conclusion: Strengthening the core muscles can be considered as an effective training
method for enhancing players’ performance in certain key factors of table tennis.
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Extended Abstract

Introduction:

Table tennis (one of the most popular racket sports), is characterized by rapid rhythmic changes and short
explosive movements during matches. This sport demands a combination of physical indices, including speed,
power, cardiovascular endurance, agility, and perceptual skills. Physical fitness training is essential for
improving performance in table tennis and should be adapted to the physiological and physical demands of the
sport. These exercises not only reduce the stress and pressure of competition, but also lead to better
performance and less energy expenditure (6). However, in Iran, training is mainly focused on the upper and
lower extremities and less attention is paid to strengthening the core stability muscles, while these muscles
play a key role in stability and sports performance. 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. On the other hand table tennis fitness training in Iran is
planned in a haphazard manner and has failed to bring athletes to world-class levels. 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:
The present study is a semi-experimental study with a pre-test and post-test design and is an applied research

study in terms of research objective. The statistical population of the present study was 12-14 year old girls in
Tabriz city, 20 of whom were selected from the city's table tennis teams using the available method and were
divided into experimental group 1 (core stability training) (age: 13 + 0.92 years; height: 157 + 9.86 cm, weight:
50 + 8.43 kg and BMI: 20.03 + 2.21 kg/m?) and experimental group 2 (table tennis-specific physical fitness
training) (age: 13 + 0.94 years; height: 158 & 8.72 cm; weight: 50 + 6.56 kg and BMI: 20 + 3.1 kg/m?). Before
the test, the consent form stating the individual's full consent to participate in the test was completed by the
participants' parents. Also, the entry requirements for the study included an age range of 12-14 years, a
minimum of one year and a maximum of three years of membership in the city team, and no history of illness
or injury. Homogenization of individuals was performed using individual characteristics such as age, weight,
body fat percentage, and history of membership in the team, and the quality of core stability, which were
randomly assigned to two groups (n=10). Before the start of the study, medical ethics permission was obtained
from the University of Tabriz to implement the project (IR.TABRIZU.REC.1402.020). The duration of the
training in this study included eight weeks of selected core stability exercises for experimental group 1 and
common physical fitness exercises specific to table tennis for experimental group 2. Pre-tests, which included
measurements of selected physical and functional indicators, were administered to both experimental groups.
Then, experimental groups performed the relevant protocols for eight consecutive weeks, three sessions per
week, and each session lasted 30 minutes under the supervision of the researcher and their trainer. To prevent
any possible injury, 10 minutes at the beginning and end of each training session were dedicated to warming
up and cooling down the participants.

Results:

The results of the independent t-test show that there is a significant difference between the two groups in the
amount of hand muscle power, abdominal muscle endurance, pivot score, and dynamic balance of table tennis
players (P<0.05), but there is no significant difference between the two groups in the amount of leg muscle
power, cardiovascular endurance, flexibility, top spin score, and speed of movement score of table tennis
players (P<0.05). The results of the dependent t-test show that the amount of hand muscle power, abdominal
muscle endurance, and pivot score increased significantly in the post-test compared to the pre-test in both
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groups, and this increase was greater in the common table tennis special exercises group in table tennis than
in the core stability exercises group (P<0.05). Also, the amount of dynamic balance increased significantly in
the post-test compared to the pre-test in both groups, and this increase was greater in the core stability exercises
group than in the common table tennis special exercises group in table tennis. Also, the results of the dependent
t-test show that the level of leg muscle power, cardiorespiratory endurance, flexibility, forehand topspin score,
and leg specific movement speed score did not change significantly in the post-test compared to the pre-test in
both groups. Therefore, there was no significant difference between the two study groups of table tennis
specific exercises and core stability exercises (P<0.05).

Discusion:

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.
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