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Abstract:

The aim of the study is to examine the effect of plyometric training on athletic
performance and oxygen saturation in young male basketball players. 22 male basketball
players who regularly practice basketball participated in the study. Participants were
divided into two different groups as the experimental group (n:11 age: 20.41+3.27) and
the control group (n:11 age: 21.78+2.32). A plyometric training program was applied to
the experimental group 3 days a week for 6 weeks. Both groups continued their normal
basketball training. Exercises known as drop jump, box jump, squat jump, split squat
jump and overhead slam were applied to the plyometric training group. Anaerobic
power, speed (20 m), flexibility (sit and reach) and oxygen saturation (SpO2) values were
measured before and after the plyometric training. SPSS 22.0 package program was used
for statistical evaluation. Shapiro-Wilk test was used for the normality of the data. Paired
Sample t-test was used for within-group comparisons for statistical analysis of the data.
The significance level was applied as p<0.05. Anaerobic power, speed, flexibility, and
SpO:2 values of the experimental group were found to be significant at the p<0.05 level.
The values of the control group were not significant (p>0.05). As a result, it can be said
that the 6-week plyometric training program applied to young male basketball players
has a positive effect on athletic performance and SpO: values.
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1. Introduction
Examining the factors affecting the performance level of athletes in different branches has

been a broad research topic in sports science. The main purpose in sports branches is to
increase the performance of the athlete by improving motoric features. Researchers
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conduct research on athletes in terms of physical, physiological, and psychological
aspects of the development of physical performance (1).

Strength, anaerobic power, balance, and speed are important basic factors for
athletic performance in basketball (2). Various training methods have been used to
improve athletic performance in basketball players (3). Plyometric training is one of the
most used methods (4). Plyometric exercises consist of components such as strength,
explosive strength, and speed (5). During plyometric training, a stretching event occurs
in the tendon and connective tissues. This gives rise to potential elastic energy. Along
with this energy, it is stored in the eccentric contraction, and great power is released
during the concentric contraction with the effect of gravity (6). It has been stated that the
development of parameters such as vertical jump and balance with plyometric training
affects performance in basketball positively (7). It is important to develop skills such as
balance, speed, flexibility, vertical jump, change of direction, and quickness for athletic
performance in basketball. Plyometric training is examined within the scope of sports
science with many athletic performance parameters such as power, strength, sprint, and
vertical jump. Plyometric training may be the most effective way to improve the physical
capacity of athletes (8). The plyometric training program can contribute positively to
basketball players with effective muscle contractions. Adding plyometric exercises can
be considered as an alternative training method in basketball.

Oxygen is carried in the blood with a large amount of hemoglobin throughout the
body. Oxygen saturation is the ratio of oxygen in the blood to hemoglobin (9). Oxygen
saturation in the blood and the factors that play a role in the oxygenation of the body
during exercise and training have been an interesting research topic in sports sciences.

The aim of this study is to examine the effect of plyometric training on athletic
performance and SpO: in young male basketball players and to make suggestions to
trainers and athletes for training planning.

2. Methods

2.1. Study Protocol

A total of 22 male basketball players aged 18-23, who regularly practice basketball,
participated in the study voluntarily. The subjects were divided into two groups the
experimental group (n=11, age: 20.41+3.27) and the control group (n=11, age: 21.78+2.32).
Both groups continued their normal basketball training. A plyometric training program
was applied to the experimental group 3 days a week for 6 weeks. Anthropometric
(height, body weight, body mass index) measurements were taken before the study.
Anaerobic power, speed (20 m), flexibility (sit and reach), and SpO: values were
measured before and after the plyometric training. Participants were asked not to take
supplements or do heavy exercise during the study.
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2.2. Plyometric Training

In our study, in addition to regular basketball training, the experimental group was given
a plyometric training program 3 days a week for 6 weeks. Exercises known as drop jump,
box jump, squat jump, split squat jump and overhead slam were applied to the
plyometric training group. Plyometric exercises were applied for 3 weeks (3 sets*12
repetitions) and 3 weeks (3 sets*15 repetitions) for 6 weeks. During the plyometric
training, 60 seconds of rest was given between sets and 15 seconds of rest between
repetitions. Athletes were asked to perform plyometric exercises at the maximal level.
Measurements were taken 1 day before the plyometric training program and 1 day after
the training (10).

2.3. Body Weight and Height Measurement
The weights of the participants in the study were measured with the help of a metal rod
on a scale with 0.1 kg precision, and their height was measured with a digital device (11).

2.4. 20 meters Speed Test

For the speed test, the subjects were asked to run in a straight line as soon as possible in
a 20 m field. Active warm-up time was given to the subjects before the measurement. For
evaluation, the subjects were given a 3-minute rest break, two trials were performed and
the fastest time was recorded (12).

2.5. Flexibility Test

The flexibility (Sit and Reach test) test measures the flexibility of the lower back and front
leg muscles. A static sit-and-reach bench was used for the test. The test protocol was
explained to the subjects before the measurement. Subjects sat on flat ground and placed
the soles of their feet on the measuring bench. Both directories were asked to be side by
side. The arms were asked to reach as far as possible. It was waited for 2 seconds at the

maximum reach distance. 3 trials were made. The best value was recorded in centimeters
(13).

2.6. Vertical Jump Test

The distance the subjects could reach was measured by standing sideways, feet shoulder-
width apart, in front of the board determined in centimeters. The subjects were told how
to do the test. with legs shoulder-width apart, body close to the wall, and with the pen in
hand, they were asked to spring up in one move and put it at the highest point they could
touch. The first reach and jump distance were recorded in cm. Three trials were made
and the best score was recorded. Lewis formula was used to calculate anaerobic power

(11).

2.7. SpO:Measurements
Oxygen saturation measurements were made using a pulse oximeter device. Before the
measurements, the subjects were informed about the SpO: test. The subjects were rested
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before the measurement and SpO: values were measured by placing the oximeter probe
on their index fingers in the sitting position. The value that appears on the digital screen
has been saved (14, 15).

2.8. Statistical Analysis

Statistical analyzes of this study were performed with the SPSS statistical program (SPSS
for Windows, version 22.0, SPSS Inc. Chicago, Illinois, USA). Shapiro-Wilk Test was
applied to determine the normality of the data before statistical operations. Mean and
standard deviation values were used as descriptive statistics. Paired Samples T-Test was
used for in-group comparisons. Statistical results were analyzed at p<0.05 significance
levels. The G Power 3.1 program was used to determine the number of subjects
participating in the study.

3. Results
Table 1: Descriptives
) Experimental Group Control Group
1
Variable Mean+SD Mean+SD
Age (years) 20.41+£3.27 21.78+2.32
Height (cm) 1.90+0.63 1.89+0.84
Weight (kg) 87.62+ 6.12 85.52 £5.63
BMI (kg/m?) 2427+ 2.36 23.94+ 1.86

Descriptive information of the experimental and control groups is given in Table 1.

Table 2: Experimental group pretest-posttest analysis results

. Pre-test (n:11) Post-test (n:11)
Variable t P
MeantSD MeantSD
Anaerobic Power (kgm/sec) 157.42+3.62 160.75+5.27 -3.489 0.001*
Speed 20 m (sec) 3.42+0.37 2.97+0.21 6,157 0.001*
Flexibility (cm) 35.12+3.72 38.45+3.76 -7.287 0.001*
SpO: (%) 97.12+0.11 98.9 +1.47 -3.621 0.001*

*p<0.05

In Table 2, the comparison of the pre-test and post-test measurement results regarding
the data obtained after the plyometric training program applied to the experimental
group is given. Anaerobic power, speed, flexibility, and SpO2 values of the experimental
group were found to be significant at p<0.05 level.
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Table 3: Analysis of the pretest-posttest data of the control group

) Pre-test (n:11) Post-test (n:11)
Variable t P
MeantSD MeantSD
Anaerobic Power (kgm/sec) 156.52+2.52 157.22+2.17 -4.257 0.387
Speed 20 m (sec) 3.21+0.21 3.20+0.19 1.218 0.215
Flexibility (cm) 34.87+6.79 35.52+6.72 -1.895 0.211
SpO:z (%) 97.65+ 0.84 97.81+1.09 -2.159 0.387

In Table 3, shows the comparison of the first and last test measurement results of the
control group. No significance was found in the control group parameters (p>0.05).

4. Discussion

In this study, after the 6-week plyometric training program applied to the experimental
group, a significance level of p<0.05 was found in anaerobic power, speed, flexibility, and
SpO2values. No significance was found in the control group parameters (p>0.05).

In sports branches, strength plays an important role in moving fast, changing
direction and maximizing jump level during competitions and trainings. Plyometric
training methods have an important place in the development of strength in a short time.
It is known that these training methods, which provide athletic performance
improvement, have a significant effect on vertical jump and anaerobic power (16). In
basketball training, plyometric training methods are needed for the development of
strength, quick strength, and jumping ability. In addition, these trainings play an
important role in the development of the athletic performance of athletes. Recently,
plyometric training has been included in strength training (17, 18).

In our study, after the plyometric training program applied to the experimental
group, significance was determined in the anaerobic power values (p<0.05). In a study
conducted on basketball players, a significant increase was found in vertical jump values
after 6 weeks of plyometric training (19). In another study, a significant increase was
found in the anaerobic power values of the subjects at the end of the plyometric training
performed in athletes (20). As a result of 8-week plyometric training performed on young
football players, statistical significance was found in anaerobic power values (21). In a
study conducted on taekwondo players, an increase was found in anaerobic power and
athletic performance values after plyometric training (22). Significant increases were
found in vertical jump values after another 6-week plyometric training program on
athletes (23). The results obtained in our study are similar to the information given in the
literature. In our study, it can be said that the improvement in the anaerobic power values
of the experimental group was due to the increase in muscle strength as a result of the
plyometric training they had done.

In our study, significance was determined in the speed values after the plyometric
training program applied to the experimental group (p<0.05). Speed is more limited to
development than other motor components. Speed depends on the genetic factors of the

European Journal of Physical Education and Sport Science - Volume 9 | Issue 3 | 2022 110


http://oapub.org/edu/index.php/ejep

Murside Tiirk, Onder Daglioglu
THE EFFECT OF PLYOMETRIC TRAINING ON ATHLETIC PERFORMANCE
AND OXYGEN SATURATION IN YOUNG MALE BASKETBALL PLAYERS

athlete and is an important factor for athletic performance (24). A significant difference
was found in the speed values after plyometric training applied to young football players
(21). In a study applied to basketball players, an increase in speed values was found after
plyometric training (25). In a study conducted on taekwondo players, an increase in
speed values was found after plyometric training (22). There are other studies in the
literature showing that plyometric training improves speed performance (26, 27). Our
study supports the literature. In our study, it is thought that the increase in speed in the
experimental group is due to the development of neuromuscular adaptation as a result
of regular plyometric exercises.

In our study, a p<0.05 level of significance was found in the flexibility values of
the experimental group after the plyometric training program. In a study conducted with
football players, it was concluded that 10-week plyometric exercises had a positive effect
on flexibility values (28). An increase in flexibility values was found after the plyometric
training program applied to taekwondo athletes (22). In another study, an increase was
found in the flexibility values of the experimental group after 8 weeks of plyometric
training (29). Studies in the literature are generally in the direction that plyometric
exercises improve flexibility. It is thought that the flexibility development in the
experimental group in our study is due to the intermuscular adaptation as a result of
plyometric training.

In our study, significance was determined in SpO: values after the plyometric
training program applied to the experimental group (p<0.05). Oxygen saturation is the
amount of oxygen in the blood that is transported in relation to hemoglobin (9). Ozdal et
al. found that 8-week aerobic training had a positive effect on arterial blood hemoglobin
oxygen saturation in athletes and sedentary individuals (30). An increase in capillary
oxygen saturation was found after the swimming training program in sedentary
individuals (31). In another study, it was found that aerobic training applied to judo
athletes significantly increased SpO: values (32). Our study is similar to the studies in the
literature. In our study, it can be said that the significant increase in SpO: values as a
result of plyometric training in the experimental group was due to the development of
respiratory muscle strength.

As a result, it can be said that the 6-week plyometric training program applied to
young male basketball players has a positive effect on athletic performance and oxygen
saturation. It can be recommended that regular plyometric exercises be added to
basketball training programs.

Conflict of Interest Statement
There are no potential conflicts of interest between the authors of this article.

About the Authors

Murside Tiirk, Master student, Gaziantep University, Faculty of Sport Sciences, Turkey.
This study is a part of Murside Tiirk’s master thesis.

Onder Daglioglu, Prof. Dr., Gaziantep University, Faculty of Sport Sciences, Turkey.

European Journal of Physical Education and Sport Science - Volume 9 | Issue 3 | 2022 111


http://oapub.org/edu/index.php/ejep

Murside Tiirk, Onder Daglioglu
THE EFFECT OF PLYOMETRIC TRAINING ON ATHLETIC PERFORMANCE
AND OXYGEN SATURATION IN YOUNG MALE BASKETBALL PLAYERS

References

10.

11.

12.

13.

Barlow, M.J., Findlay, M., Gresty, K., & Cooke, C. (2014). Anthropometric variables
and their relationship to performance and ability in male surfers. European
Journal of Sport Science, 14(1), 171-177.

Ramirez-Campillo R, Garcia-Hermoso A, Moran J, Chaabene H, Negra Y, Scanlan
AT (2020). The effects of plyometric jump training on physical fitness attributes in
basketball players: a meta-analysis. ] Sport Heal Sci.

Simenz, C.J.; Dugan, C.A.; Ebben, W.P. (2005). Strength and conditioning practices
of National Basketball Association strength and conditioning coaches. J. Strength
Cond. Res. 19, 495-504.

Idrizovic, K., Gjinovci, B., Sekulic, D., Uljevic. O., Joao, P. V., Spasic, M., & Sattler,
T. (2018). The effects of 3-month skill-based and plyometric conditioning on fitness
parameters in junior female volleyball players. Pediatric exercise science, 30(3), 353-
363.

Chu DA. (1992). Jumping into Plyometries. Illinois: Leisure Press Champing.
Piiranien JM, Cronin N, Avella J, and Linnamo V. (2014). Effects of plyometric and
pneumatic explosive strength training on neuromuscular function and dynamic
balance control in 60-70 year old males. Journal of Anatomy and Embryology.
p-119: 10-19.

Villalba, M.M.; Eltz, G.D.; Fujita, R.A.; Panhan, A.C.; Cardozo, A.C.; Gongalves, M.
(2022). Effects of six weeks of plyometric training on the ground vs on a mini-
trampoline on strength, jump performance, and balance in male basketball
players—Randomized clinical trial. Sport Sci. Health, 1-11.

Wen, N.; Dalbo, V.J.; Burgos, B.; Pyne, D.B.; Scanlan, A.T. (2018). Power testing in
basketball: Current practice and future recommendations. J. Strength Cond. Res.
32, 2677-2691.

Acartirk E. (2009). KOAH Hastalarindaki Oksijen Satiirasyonunun Pulse
Oksimetre ile Tesbitinin Arter Kan Gazi Tetkiki ile Korelasyonu ve Bu
Korelasyonu Etkileyen Faktorler. Uzmanlik Tezi, Siireyyapasa Gogiis Kalp ve
Damar Hastaliklar1 Egitim ve Arastirma Hastanesi, Istanbul.

Reyment C. M. Bonis M. E. Lunquist J. C. Tice B. (2006). S. Effects of A Four Week
Plyometric Training Program on Measurements of Power in Male Collegiate
Hockey Players: J. Undergrad Kin. Res, 1(2): 44-62.

Tamer K. (2000). Sporda fiziksel-fizyolojik performansin Olgiilmesi ve
degerlendirilmesi. Bagirgan Yayinevi.

K. Sheehan (2010). NAB AFL National Draft Combine 2010: Testing protocols
Australian Football League, Melbourne.

Fernandez, R. A., Sanchez, ]., Rodriguez Marroyo, J. A., & Villa, J. G. (2016). Effects
of seven weeks of static hamstring stretching on flexibility and sprint performance
in young soccer players according to their playing position. Journal of Sport
Medicine and Physical Fitness, 56(4), 345-51.

European Journal of Physical Education and Sport Science - Volume 9 | Issue 3 | 2022 112


http://oapub.org/edu/index.php/ejep

Murside Tiirk, Onder Daglioglu
THE EFFECT OF PLYOMETRIC TRAINING ON ATHLETIC PERFORMANCE
AND OXYGEN SATURATION IN YOUNG MALE BASKETBALL PLAYERS

14. Hakverdioglu G. (2007). Oksijen satiirasyonunun degerlendirilmesinde pulse
oksimetre kullanimi. C.U. Hemsirelik Yiiksekokulu Dergisi. 11(3):45-49.

15. Daglioglu, O., Mendes, B., Bostanci, O., Ozdal, M., & Demir, T. (2013). The effect
of short-term exercise on oxygen saturation in soccer players. Australian Journal
of Basic and Applied Sciences, 7(10), 446-449.

16. Martinez EB, Sanchez AJL, Fresno DBD, Lopez EJ. (2011). Effects of combined
electrostimulation and plyometric training on vertical jump and speed tests,
Journal Of Human Sport and Exercise, 6, 603.

17. Chelly MS, Hermassi S, Aouadi R, Shephard RJ. (2014). Effects of 8-week in-season
plyometric training on upper and lower limb performance of elite adolescent
handball players. J Strength Cond Res. 28(5):1401-10.

18. Kotzamanidis C. (2006). Effect of plyometric training on running performance and
vertical jumping in prepubertal boys. ] Strength Cond Res. 20(2):441-445.

19. AI-Ahmad A. (1990). The effects of plyometrics on selected physiological fitness
parameters associated with high school basketball player. The Florida State
University, Dissertation Abstiacts International. 51(2): 446.

20. Giinay M, Sevim Y, Savas S, Erol A.E. (1994). Pliometrik ¢alismalarin sporcularda
viicut yapisi ve sicrama dzelliklerine etkisi. H.U. Spor Bilimleri Dergisi, 4(2): 38-4.

21. Ince, T. & Daglioglu, O. (2018). The Effect of The Plyometric Training Program on
Sportive Performance Parameters in Young Soccer Players. Turkish Journal of
Sport and Exercise, 20 (3) , 184-190.

22. Geng, F. A., & Daglioglu, O. (2021). Effect Of Plyometric Training Program on
Athletic Performance in Young Taekwondo Athletes. European Journal of
Physical Education and Sport Science, 7(5).

23. Singh, A., Boyat, A. V., & Sandhu, J. S. (2015). Effect of a 6 week plyometric training
program on agility, vertical jump height and peak torque ratio of Indian Tae-
kwondo players. Sport Exerc Med Open ], 1(2), 42-46.

24. Mantarci, B., Miiniroglu, S. (2001). Futbol Kalecileri ile Diger Mevkilerde Bulunan
Oyuncularin  Motorik Ozellikleri, Reaksiyon Zamanlar1 ve Viicut Yag
Yiizdelerinin Kargilastirilmasi. Gazi Beden Egitimi ve Spor Bilimleri Dergisi,
6(3):13-26, Ankara.

25. Arazi, H., & Asadi, A. (2011). The effect of aquatic and land plyometric training on
strength, sprint, and balance in young basketball players. Journal of Human Sport
& Exercise, 6(1).

26. Moore EW, Hickey MS, and Reiser RF. (2005). Comparison of two twelve week
off-season combined training programs on entry level collegiate soccer players'
performance. ] Strength Cond Res., 19 (4): 791-798.

27. Kanbak, C. G., & Daglioglu, O. (2020). Effect Of Plyometric Training Program on
Speed and Dynamic Balance Performances in Volleyball Players. European
Journal of Physical Education and Sport Science, 6(9).

European Journal of Physical Education and Sport Science - Volume 9 | Issue 3 | 2022 113


http://oapub.org/edu/index.php/ejep

Murside Tiirk, Onder Daglioglu
THE EFFECT OF PLYOMETRIC TRAINING ON ATHLETIC PERFORMANCE
AND OXYGEN SATURATION IN YOUNG MALE BASKETBALL PLAYERS

28. Ates, M., & Atesoglu, U. (2007). Pliometrik antrenmanin 16-18 yas grubu erkek
futbolcularin iist ve alt ekstremite kuvvet parametreleri tizerine etkisi. Spormetre
Beden Egitimi ve Spor Bilimleri Dergisi, 5(1), 21-28.

29. Sedaghat, R., Mohammad, H.S., Asghar, N. (2014). The impact of 8 weeks of
plyometric exercises on anaerobic power, speed, and agility of male students.
Advances in Environmental Biology, 3,410-414.

30. Ozdal, M., Daglioglu, O., Demir, T. & Ozkul, N. (2014). Aerobik Antrenmanin
Arteriyel Hemoglobin Oksijen Satiirasyonu Uzerine Etkisi. Spor ve Performans
Arastirmalar1 Dergisi, 5 (1), 27-34.

31. Gokhan, 1. (2010). 8 haftalik yiizme egitim programinin geng sedanter erkeklerde
solunum, dolagim, kapiller oksijen saturasyonu ve bazi metabolik parametreler
{izerine etkisi. Doktora tezi, Firat Universitesi, Elaz1g.

32. Yilmaz, T. & Daglioglu, O. (2018). The Effect of Aerobic Training Program on
Cardiopulmonary Parameters and Oxygen Saturation in Elite Judokas. Turkish
Journal of Sport and Exercise, 20 (3), 333-337.

European Journal of Physical Education and Sport Science - Volume 9 | Issue 3 | 2022 114


http://oapub.org/edu/index.php/ejep

Murside Tiirk, Onder Daglioglu
THE EFFECT OF PLYOMETRIC TRAINING ON ATHLETIC PERFORMANCE
AND OXYGEN SATURATION IN YOUNG MALE BASKETBALL PLAYERS

Creative Commons licensing terms

Authors will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms will
be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community to
copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in a manner that makes
clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this research
article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Physical Education and Sport Science
shall not be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflict of interests, copyright violations and
inappropriate or inaccurate use of any kind content related or integrated on the research work. All the published works are meeting the Open Access
Publishing requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-commercial purposes
under a Creative Commons attribution 4.0 International License (CC BY 4.0).

European Journal of Physical Education and Sport Science - Volume 9 | Issue 3 | 2022 115


http://oapub.org/edu/index.php/ejep
https://creativecommons.org/licenses/by/4.0/

