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lasts longer than an hour and, in some cases, more than five 
hours (Christmass et al., 1998; Fernandez-Fernandez et al., 
2009; Kovacs, 2007; Smekal et al., 2001). Competitive tennis 
players in this situation require a combination of fitness traits 
such as speed, agility, power, and well-developed aerobic 
fitness to accomplish high-performance levels (Kovacs, 
2007; Ferrauti et al., 2011; Mero et al., 1991). During match 
play, demands alternate between replacing energy sources 
and restoring balance in the body during intervals of high-
intensity activities such as change of directions, acceleration 
and decelerations through intramuscular phosphates and 
glycolysis, and energy requirement for rounds of high-
intensity activities through intramuscular phosphates 
(Glaister, 2005; Smekal et al., 2001; Spencer et al., 2005). As 

INTRODUCTION

High-intensity interval training (HIIT) is a training protocol 
that involves short periods of intense exertion followed by 
brief recovery periods or low-intensity activity (Billat, 2001; 
Buchheit & Laursen, 2013; Gibala et al., 2012; Gillen & Gibala, 
2014; Ross et al., 2016; Bishop et al., 2019). When compared 
to sedentary (non-exercising) or moderate-intensity groups, 
HIIT is effective in strengthening cardiorespiratory fitness, 
aerobic capacity, and body composition (Buchan et al., 2011; 
Costigan et al., 2015; Kessler et al., 2012; Laursen & Jenkins, 
2002; Logan et al., 2014; Sawyer et al., 2020; Sperlich et al., 
2011). An increasing body of research shows that HIIT can be 
an excellent option instead of conventional endurance training, 
resulting in similar or even better physiological outcomes in 
healthy individuals compared to a matched-work basis which 
is still one of the methods of comparisons prevalently used to 
evaluate the efficacy of HIIT vs. continuous training, as the 
study by MacInnis et al. (2016) testifies (Hwang et al., 2011; 
Tjønna et al., 2009; Wisløff et al., 2007). HIIT is recognized as a 
time-efficient training method based on several physiological, 
performance-related, and health-related criteria because of 
its similar or even superior adaptations compared to regular 
moderate-intensity continuous training (Babraj et al., 2009; 
Burgomaster et al., 2005; Gibala et al., 2006; Jakeman et al., 
2012; Wewege et al., 2017). 

Tennis includes high efforts combined with periods of low-
intensity activity, with active (between two points) and 
passive recovery periods (between the games) occurring 
during a match based on the literature review which often 
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a result, it appears that professional players' training should 
concentrate on developing their capacity to complete high-
intensity exercises frequently while recovering quickly 
(Glaister, 2005; Kovacs, 2007). That is why tennis training 
should incorporate aerobic and anaerobic physical activity.

Tennis requires players to repeatedly generate powerful 
strokes and rapid movements on the court for a long period 
of time; therefore, to meet and endure these challenging 
physiological conditions, modern-day players need a mixture 
of fitness qualities such as speed, agility, and power combined 
with well-developed aerobic fitness (Girard et al., 2015; 
Kovacs, 2007). Thus, developing the capacity to successfully 
endure high-intensity activities and recover quickly from 
them, known as repeated-sprint ability or RSA, can provide 
competitive advantages for players (Girard et al., 2015). To 
achieve this goal, one option that coaches frequently use is 
repeated straight-ahead sprint patterns as a streamlined, 
pre-planned "on-court" or "off-court" high-intensity run on 
the field (Bishop et al., 2011).

In practice, since young tennis players spend a lot of time on 
technical and tactical drills, not enough time is dedicated to 
increasing their aerobic fitness (Crespo & Miley, 1998). To 
improve aerobic performance, HIIT integrated into game-
specific on-court exercises has been advised (Kilit et al., 
2018). Such a session aims to preserve technical skills while 
minimizing training time (Fernandez-Fernandez et al., 2001; 
Fernandez-Fernandez et al., 2012). However, evidence 
suggests that while dedicated playing HIIT sessions may meet 
aerobic goals in cardiac requirements, they might also cause 
groundstroke velocity- and accuracy-related technical issues 
in young tennis players (Pialoux et al., 2015). 

There are already studies on the effects of HIIT and sports-
specific training programs in team sports, mainly soccer 
(Hill-Haas et al., 2009; Impellizzeri et al., 2006; Sperlich et 
al., 2011). Yet, to the best of the authors’ knowledge, no 
systematic review has been conducted to investigate the 
effects of HIIT in tennis. Therefore, the purpose of this study 
was to overview the physiological and performance influences 
of HIIT on tennis players.

METHODOLOGY

In the present systematic review, a literature search was 
performed to maintain the articles focusing on the effects of 
HIIT in tennis. PRISMA statement (Page et al., 2021) formed 
the basis of the study and report. Searching procedures are 
completed for all relevant articles on Dec 29, 2021. Four 
electronic databases were used. These included the Web of 
Science Core Collection, which contains a vast collection of 
literature on science, technology, and social sciences. Another 
database was Scopus, which is a multidisciplinary database 
with over 18,000 peer-reviewed periodicals covering a wide 
range of subjects. SPORTDiscus with Full-Text was another 
database that provided comprehensive coverage of sports-
related literature. The last database was PubMed, which is a 
database comprising over 35 million citations for biomedical 
literature from MEDLINE, life science journals, and online 
books. The Boolean searching strategy was preferred to 
achieve the full potential of the search engines mentioned 
above. It was aimed to form a keyword set that covers the 

articles in sports focusing on tennis. The following keyword 
structure was set: "tennis" AND ("high-intensity interval 
training" OR "HIIT" OR "high-intensity intermittent training" 
OR "interval training" OR "sprint interval training" OR 
"repeated sprint training" OR "speed endurance training").

Studies were included if (1) they were intervention studies 
(randomized-controlled or non-randomized-controlled 
trials); (2) they were conducted with tennis players with 
no restriction of the duration of the intervention, age, and 
competition level; (3) HIIT was the focus of the study; (4) 
they were original articles; (5) they were published in English. 
Studies were excluded if (1) they were cross-sectional studies; 
(2) were not conducted with tennis players; (3) used HIIT 
intervention along with other training methods; (4) were 
not original articles; (5) were not published in English. Two 
authors (DD and HO) independently removed duplicates and 
applied inclusion/exclusion criteria phases. Regarding the 
criteria application phase outcomes, reviewer disagreements 
were discussed and solved before finalization.

The Critical Review Form Qualitative Studies (Law et al., 1998) 
was used to assess the quality of the applied methodology in 
the included articles. This tool can be used to determine a 
wide range of qualitative investigations. The following areas 
were utilized to assess each article: journal level, the aim 
of the study, background information on the topic, study 
design, sample group, study outcomes, data analysis methods, 
findings, conclusion, and implications for future research 
(Table 1). These questions were scored 1 (meets the criterion) 
or 0 (does not match the requirements). Total scores for each 
article out of 15 points were calculated, as 0 point for Not 
Registered (NR), in which no information was given on the 
validity and reliability of the instruments employed in the 
study. The methodological quality of the assessed studies is 
presented in Table 1. A total score of fewer than seven points 
indicated low, from seven to ten points indicated good, and 
eleven points or more indicated high quality (Van der Fels et 
al., 2015). Two authors independently evaluated the quality 
of the included studies. Only around 5% of the time, the 
researchers disagreed about the results. When a discrepancy 
occurred in the methodological quality of the study, a 
consensus on the study was reached by reevaluation.

109 studies were attained from the above-mentioned 
databases (Figure 1). After manually removing duplicate 
studies (n = 52), 57 studies were obtained for the title and 
abstract reading. After the title and abstract reading of the 
studies, 25 full-text articles were evaluated for eligibility. 18 
of the 25 articles were excluded as they were not intervention 
studies (n = 8), were not conducted with tennis players (n = 2), 
or combined HIIT with other training methods (n = 8). Finally, 
7 studies examining the effects of HIIT interventions in tennis 
were included.
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Figure 1: Flow chart showing identification of studies selected for systematic review. 
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Figure 1. Flow chart showing identification of studies selected for systematic review

RESULTS

Table 1 summarizes the overall quality assessments of the 
studies by using the Critical Review Form - Quantitative 
Studies (Law et al., 1998). The review included seven studies 
from the HIIT category. Except for one study (Girard et al., 
2015), they were all of high methodological quality. Six studies 
received 11 to 15 points, with two receiving 15 points (Table 
1). The following are the most notable outcomes: Four of the 
seven studies failed to justify the sample size (item 7), and 

three failed to report study limitations (item 15). All studies 
met the criteria and received one point for the first, third, 
fourth, fifth, eighth, eleventh, and thirteenth items. There 
was only one study for the ninth item and four for the tenth 
item. Finally, for the 15th item, four studies met the criteria. 
Even though six studies had high methodological quality, only 
two received a total score of 15 on the Critical Review Form 
- Quantitative Studies. All studies, apart from one (Fernandez 
et al., 2012), were published after 2015.

https://doi.org/10.1007/978-3-319-75175-7_63 
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Table 1
The methodological quality of the reviewed articles a.

Question Number b

Author (Year)* 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total

Brechbuhl et al. (2018) 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 14

Brechbuhl et al. (2020) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

Fernandez et al. (2012) 1 1 1 1 1 1 1 1 1 NR 1 1 1 1 0 13

Fernandez et al. (2017) 1 1 1 1 1 1 0 1 1 NR 1 1 1 0 0 11

Girard et al. (2015) 1 1 1 1 1 0 0 1 NR NR 1 0 1 0 1 9

Kilit et al. (2018) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

Wiewelhove et al. (2016) 1 1 1 1 1 1 0 1 1 NR 1 1 1 1 0 12

*Only the first author is mentioned; NR = not registered; a 1 = meet criteria; 0 = does not meet criteria; b (1) The study is published in a peer-reviewed 
journal or book. (2) The study is published in an indexed journal. (3) Was the aim of the study stated clearly? (4) Was relevant background literature 
reviewed? (5) Was the design appropriate for the research question? (6) Was the sample described in detail? (7) Was the sample size justified? (8) Was 
informed consent obtained? (9) Were the outcome measures reliable? (10) Were the outcome measures valid? (11) Were results reported in terms 
of statistical significance? (12) Was practical importance reported? (13) Were conclusions appropriate given the study findings? (14) Are there any 
implications for future research given the results of the study? (15) Were limitations of the study acknowledged and described by the authors?

Table 2 provides a review of the included studies and the 
effects of HIIT programs in the included studies. It contains 
information about the author, study design, sample, 
intervention, and results. Three of the seven investigations 
were controlled, while the other four were not.

Analysis of the studies revealed that three of the seven 
studies were conducted with competitive-level tennis players 
(Fernandez et al., 2012; Girard et al., 2015; Wiewelhove, 
2016), three with well-trained players (Brechbuhl et al., 2018; 
Brechbuhl et al., 2020; Fernandez et al., 2017), and one with 
intermediate players (Kilit et al., 2018). Fernandez et al. (2012) 
had the most participants of the seven research, with 31 
competitive male players. On the other hand, Wiewelhove et 
al. (2016) had the fewest participants, with only 8 competitive 
male junior players. Girard et al. (2015) had the youngest 
participants, with a mean age of 12.8, whereas Brechbuhl et 
al. (2020) had the oldest individuals, with a mean age of 28.8 
± 5.9. Three studies (Fernandez et al., 2012; Kilit et al., 2018; 
Wiewelhove, 2016) contained solely male participants, while 
two studies (Fernandez et al., 2017; Girard et al., 2015) did 
not state the gender of the final sample. 

Brechbuhl et al. (2018) compared repeated sprint trainings 
(RST) in normobaric hypoxia versus normoxia. This study 
revealed performance improvements in total time to 
exhaustion scores (p < 0.01, η2 = 0.01) in both groups, while 
aerobic capacity remained unchanged after the intervention. 
Brechbuhl et al. (2018) reported no significant improvement 
in repeated sprint ability (RSA) performance following 
intervention in both groups in their study. They reported that 
only players who participated in RST in normoxic conditions 
improved significantly in terms of ball accuracy (p < 0.01) and 
tennis performance index (p < 0.05).

In another study, Brechbuhl et al. (2020) compared the short- 
(the week after intervention) and long-term (3 weeks after 
Post-1) effects of RST in hypoxia vs. normoxia in competitive 
tennis players. They revealed performance increases in total 
time to exhaustion scores (p < 0.001) in both hypoxia and 
normoxia groups, while VO2max remained unchanged after 
intervention in both groups. Brechbuhl et al. (2020) found 
significant improvements in the total duration of RSA at Post-
1 and Post-2 in the RSH group compared to the pretest. Their 

results revealed no significant time or interaction effect for 
heart rate variability.

Fernandez et al. (2012) compared the physiological and 
performance effects of HIIT and RST in competitive tennis 
players. Both training methods similarly improved overall 
aerobic fitness. Their results revealed improvements in 
VO2peak of 4.9% for RST and 6.0% for HIIT. In contrast, no 
changes were observed in the control group. Fernandez et 
al. (2012) reported no increase in jumping or running ability 
for none of the training methods. Similarly, no differences 
in 20-m sprint time were reported from the pretest to the 
posttest. Their findings revealed significant improvements 
in the RSA mean time. After the intervention, the mean time 
during the RSA test significantly reduced in the RST; however, 
no significant differences were reported for the HIIT and 
control group between the pretest and posttest.

In a similar study conducted with young tennis players, 
Fernandez et al. (2017) analyzed the influence of HIIT 
combined with sport-specific drill training (MT) and sport-
specific drill training alone (DT) on fitness parameters. 
Pre- and post-training testing revealed that both groups 
improved significantly in VO2peak and velocity obtained in 
the intermittent fitness test (IFT). Fernandez et al. (2017) 
observed no changes in the remaining variables following 
the training session. Furthermore, there were no changes 
between DT and MT after training. Their results showed no 
significant differences between training groups in terms of 
the rate of perceived exertion.

Girard et al. (2015) compared repeated maximum 
unidirectional- and shuttles-sprint trainings in terms of 
physical tennis performance indicators in 15 competitive 
teenage players. None of the physical performance indicators 
in their study showed a major effect of group or any significant 
interaction between time and group. The Control group had a 
3% improvement in performance. However, the unidirectional 
group outperformed the shuttles group in terms of tennis-
specific endurance (Hit & Run Tennis Test). Girard et al. (2015) 
discovered that both the unidirectional and the shuttles 
groups significantly improved their isolated (linear 20-m 
sprint) and repeated-sprint performance, indicating that 
repeated-sprint training with or without direction change 
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will help players get quicker. Following the shuttles group, 
performance enhancements for the linear 20-m sprint, agility, 
shuttles repeated-sprint ability test, and CMJ tests were 
greater (2-3 fold) than following the unidirectional group.

Kilit et al. (2018) compared HIIT and on-court tennis training 
(OTT) on young tennis players in terms of psychophysiological 
and performance responses, and technical ability. They 
observed significant changes in VO2max responses in both 
groups. Kilit et al. (2018) found that the OTT group had 
significantly greater performance outcomes in terms of 
technical ability.

Wiewelhove (2016) evaluated the effect of repeated use of 
active recovery on fatigue markers throughout a 4-day shock 
microcycle with 7 HIIT sessions. They found that the HIIT 
shock microcycle significantly reduced counter movement 
jump performance. Wiewelhove (2016) observed that the HIIT 
shock microcycle led to a significant decrease in perceived 
recovery, in addition to a moderate to significant increase in 
creatine kinase levels, delayed-onset muscle soreness, and 
perceived stress, compared to the scores before the training 
program.

DISCUSSION

This systematic review investigated the effects of HIIT 
interventions in tennis players. The main findings of the 
review are the following: HIIT interventions have significant 
beneficial effects on cardiorespiratory fitness in tennis 
regardless of age, gender, and competitive level; structured 
on-court HIIT exercises are more effective than off-court HIIT 
training in terms of technical ability; no adverse effect was 
detected related to HIIT intervention, so it turns out to be a 
safe and practical alternative to improve tennis performance.

The effects of HIIT related to tennis performance have been 
attracting the attention of researchers increasingly in recent 
years because HIIT is a time-efficient training strategy in 
addition to its undeniable performance effects (Babraj et al., 
2009; Burgomaster et al., 2005; Gibala et al., 2006; Jakeman 
et al., 2012; Wewege et al., 2017). Consistent with the 
literature, the findings of this review revealed that players in 
HIIT intervention groups have significant improvements in 
functional capacities compared to the players in control groups 
(Brechbuhl et al., 2018; Brechbuhl et al., 2020; Fernandez et 
al., 2012; Fernandez et al.; Girard et al., 2015; Kilit et al., 2018; 
Wievelhowe, 2016). To this date, few studies investigated the 
effects of HIIT interventions on fatigue in tennis players. In 
their study with competition-level male tennis players, Suárez 
Rodríguez & del Valle Soto (2017) found that reduced fatigue 
levels and higher precision in specific tennis-related exercises 
were achieved. However, in contrast with Suárez Rodríguez & 
del Valle Soto (2017), Wiewelhove et al. (2016) indicated that 
HIIT had no effect on exercise-induced fatigue.

The findings of this review showed that HIIT intervention 
overall has positive effects on physical performances in 
tennis players. Nevertheless, when specific interval types 
are observed, this review indicates that tennis players may 
benefit more from practicing using on-court tennis-specific 
drills to improve their technical abilities (Fernandez et al., 
2017; Kilit et al., 2018). Overall, based on the findings of the 
review, a HIIT strategy, especially on-court approaches, could 
be an effective way to develop a more significant physiological 
demand since an on-court approach has a more crucial effect 

on stroke performance than an off-court program; thus, this 
intervention should be well-integrated into periodization 
programs of tennis players. 

This systematic review may have practical implications for 
coaches. The findings of the included studies confirmed the 
effectiveness of HIIT interventions in developing the aerobic 
capacity of tennis players; therefore, HIIT-integrated exercise 
programs could help improve players’ cardiorespiratory fitness 
levels. In addition, studies including specific interval programs 
confirmed the effectiveness of on-court HIIT interventions on 
players' technical ability and stroke performance; therefore, 
coaches can benefit from HIIT strategies and programs 
mentioned in the included studies as tools to give tennis 
players a competitive edge. This systematic review is subject 
to one main limitation. Although very general keywords were 
selected and the exclusion criteria were not too strict, a small 
number of articles were attained as a result of searching four 
databases. Therefore, the number of searched databases 
and languages should be higher to maximize the study's 
comprehensiveness and reliability.

CONCLUSION

In conclusion, this review aimed to analyze the influence of 
HIIT interventions in tennis. The main findings of the studies 
highlighted that tennis players who participated in HIIT 
interventions had improved their aerobic fitness and technical 
abilities regardless of age and competitive level which could 
be considered an effective tool to support players’ tennis 
competitiveness. Another notable result was that structured 
HIIT exercises positively affected tennis players' technical 
ability and stroke performance. Since competitive tennis 
requires too much time to be on the court for technical and 
tactical skills, this systematic review suggests that structured 
high-intensity interval exercises could be an effective tool 
for coaches to improve players’ performance by being a 
time-efficient strategy while meeting the physiological 
requirements of tennis.

CONFLICT OF INTEREST AND FUNDING

The authors declare that they do not have any conflict of 
interest and that they did not receive any funding to conduct 
the research.



April 2023, 30th Year, Issue 89 49

International Tennis FederationCoaching & Sport Science Review

REFERENCES

Babraj, J. A., Vollaard, N. B., Keast, C., Guppy, F. M., Cottrell, G., & Timmons, 
J. A. (2009). Extremely short duration high intensity interval training 
substantially improves insulin action in young healthy males. BMC 
Endocrine Disorders, 9(1). https://doi.org/10.1186/1472-6823-9-3

Billat, L. V. (2001). Interval Training for Performance: A Scientific and 
Empirical Practice. Sports Medicine, 31(1), 13–31. https://doi.
org/10.2165/00007256-200131010-00002

Bishop, D. J., Botella, J., Genders, A. J., Lee, M. J. C., Saner, N. J., Kuang, J., Yan, X., & 
Granata, C. (2019). High-Intensity Exercise and Mitochondrial Biogenesis: 
Current Controversies and Future Research Directions. Physiology, 34(1), 
56–70. https://doi.org/10.1152/physiol.00038.2018

Bishop, D., Girard, O., & Mendez-Villanueva, A. (2011). Repeated-Sprint 
Ability – Part II. Sports Medicine, 41(9), 741–756. https://doi.
org/10.2165/11590560-000000000-00000

Brechbuhl, C., Brocherie, F., Millet, G., & Schmitt, L. (2018). Effects of Repeated-
Sprint Training in Hypoxia on Tennis-Specific Performance in Well-Trained 
Players. Sports Medicine International Open, 02(05), E123–E132. https://
doi.org/10.1055/a-0719-4797

Brechbuhl, C., Brocherie, F., Willis, S. J., Blokker, T., Montalvan, B., Girard, O., 
Millet, G. P., & Schmitt, L. (2020). On the Use of the Repeated-Sprint 
Training in Hypoxia in Tennis. Frontiers in Physiology, 11. https://doi.
org/10.3389/fphys.2020.588821

Buchan, D. S., Ollis, S., Thomas, N. E., Buchanan, N., Cooper, S. M., Malina, R. M., 
& Baker, J. S. (2011). Physical activity interventions: effects of duration 
and intensity. Scandinavian Journal of Medicine & Science in Sports, 21(6), 
e341–e350. https://doi.org/10.1111/j.1600-0838.2011.01303.x

Buchheit, M., & Laursen, P. B. (2013). High-Intensity Interval Training, Solutions 
to the Programming Puzzle. Sports Medicine, 43(5), 313–338. https://doi.
org/10.1007/s40279-013-0029-x

Burgomaster, K. A., Hughes, S. C., Heigenhauser, G. J. F., Bradwell, S. N., & Gibala, 
M. J. (2005). Six sessions of sprint interval training increases muscle 
oxidative potential and cycle endurance capacity in humans. Journal 
of Applied Physiology, 98(6), 1985–1990. https://doi.org/10.1152/
japplphysiol.01095.2004

Christmass, M. A., Richmond, S. E., Cable, N. T., Arthur, P. G., & Hartmann, 
P. E. (1998). Exercise intensity and metabolic response in singles 
tennis. Journal of Sports Sciences, 16(8), 739–747. https://doi.
org/10.1080/026404198366371

Costigan, S. A., Eather, N., Plotnikoff, R. C., Taaffe, D. R., & Lubans, D. R. (2015). 
High-intensity interval training for improving health-related fitness 
in adolescents: a systematic review and meta-analysis. British Journal 
of Sports Medicine, 49(19), 1253–1261. https://doi.org/10.1136/
bjsports-2014-094490

Crespo M, Miley D. ITF Manual for Advanced Coaches. London: ITF Ltd; 1998.
Fernandez-Fernandez, J., Sanz-Rivas, D., & Mendez-Villanueva, A. (2009). 

A Review of the Activity Profile and Physiological Demands of Tennis 
Match Play. Strength & Conditioning Journal, 31(4), 15–26. https://doi.
org/10.1519/ssc.0b013e3181ada1cb

Fernandez-Fernandez, J., Sanz-Rivas, D., Sanchez-Muñoz, C., de la Aleja Tellez, J. 
G., Buchheit, M., & Mendez-Villanueva, A. (2011). Physiological Responses 
to On-Court vs Running Interval Training in Competitive Tennis Players. 
Journal of sports science & medicine, 10(3), 540–545.

Fernandez-Fernandez, J., Sanz, D., Sarabia, J. M., & Moya, M. (2017). The Effects 
of Sport-Specific Drills Training or High-Intensity Interval Training in 
Young Tennis Players. International Journal of Sports Physiology and 
Performance, 12(1), 90–98. https://doi.org/10.1123/ijspp.2015-0684

Fernandez-Fernandez, J., Zimek, R., Wiewelhove, T., & Ferrauti, A. (2012). 
High-Intensity Interval Training vs. Repeated-Sprint Training in Tennis. 
Journal of Strength and Conditioning Research, 26(1), 53–62. https://doi.
org/10.1519/jsc.0b013e318220b4ff

Ferrauti, A., Pluim, B. M., & Weber, K. (2001). The effect of recovery duration 
on running speed and stroke quality during intermittent training drills in 
elite tennis players. Journal of Sports Sciences, 19(4), 235–242. https://doi.
org/10.1080/026404101750158277

Gibala, M. J., Little, J. P., MacDonald, M. J., & Hawley, J. A. (2012). Physiological 
adaptations to low-volume, high-intensity interval training in health 
and disease. The Journal of Physiology, 590(5), 1077–1084. https://doi.
org/10.1113/jphysiol.2011.224725

Gibala, M. J., Little, J. P., van Essen, M., Wilkin, G. P., Burgomaster, K. A., Safdar, 
A., Raha, S., & Tarnopolsky, M. A. (2006). Short-term sprint interval versus 
traditional endurance training: similar initial adaptations in human skeletal 
muscle and exercise performance. The Journal of Physiology, 575(3), 901–
911. https://doi.org/10.1113/jphysiol.2006.112094

Gillen, J. B., & Gibala, M. J. (2014). Is high-intensity interval training a time-
efficient exercise strategy to improve health and fitness? Applied 
Physiology, Nutrition, and Metabolism, 39(3), 409–412. https://doi.
org/10.1139/apnm-2013-0187

Girard, O., & Durussel, A. (2015) Improving physical determinants of tennis 
performance in teenage players with repeated sprint training: Are 
directional changes adding value? Medicine and Science in Tennis, 20 (3). 
pp. 129-133.

Girard, O., & Millet, G. P. (2009). Physical Determinants of Tennis 
Performance in Competitive Teenage Players. Journal of Strength and 
Conditioning Research, 23(6), 1867–1872. https://doi.org/10.1519/
jsc.0b013e3181b3df89

Glaister, M. (2005). Multiple Sprint Work. Sports Medicine, 35(9), 757–777. 
https://doi.org/10.2165/00007256-200535090-00003

Hill-Haas, S. V., Coutts, A. J., Rowsell, G. J., & Dawson, B. T. (2009). Generic 
Versus Small-sided Game Training in Soccer. International Journal of Sports 
Medicine, 30(09), 636–642. https://doi.org/10.1055/s-0029-1220730

Hwang, C. L., Wu, Y. T., & Chou, C. H. (2011). Effect of Aerobic Interval 
Training on Exercise Capacity and Metabolic Risk Factors in People 
With Cardiometabolic Disorders. Journal of Cardiopulmonary 
Rehabilitation and Prevention, 31(6), 378–385. https://doi.org/10.1097/
hcr.0b013e31822f16cb

Impellizzeri, F., Marcora, S., Castagna, C., Reilly, T., Sassi, A., Iaia, F., & Rampinini, 
E. (2006). Physiological and Performance Effects of Generic versus 
Specific Aerobic Training in Soccer Players. International Journal of Sports 
Medicine, 27(6), 483–492. https://doi.org/10.1055/s-2005-865839

Jakeman, J., Adamson, S., & Babraj, J. (2012). Extremely short duration high-
intensity training substantially improves endurance performance in 
triathletes. Applied Physiology, Nutrition, and Metabolism, 37(5), 976–
981. https://doi.org/10.1139/h2012-083

Kessler, H. S., Sisson, S. B., & Short, K. R. (2012). The Potential for High-
Intensity Interval Training to Reduce Cardiometabolic Disease Risk. 
Sports Medicine, 42(6), 489–509. https://doi.org/10.2165/11630910-
000000000-00000

Kilit, B., & Arslan, E. (2018). Effects of High-Intensity Interval Training vs. 
On-Court Tennis Training in Young Tennis Players. Journal of Strength 
and Conditioning Research, 33(1), 188–196. https://doi.org/10.1519/
jsc.0000000000002766

Kovacs, M. S. (2007). Tennis Physiology. Sports Medicine, 37(3), 189–198. 
https://doi.org/10.2165/00007256-200737030-00001

Laursen, P. B., & Jenkins, D. G. (2002). The Scientific Basis for High-
Intensity Interval Training. Sports Medicine, 32(1), 53–73. https://doi.
org/10.2165/00007256-200232010-00003

Law, M., Stewart, D., Pollock, N., Letts, L., Bosch, J., & Westmorland, M. (1998). 
Critical review form – quantitative studies. Hamilton: MacMaster 
University.

Logan, G. R. M., Harris, N., Duncan, S., & Schofield, G. (2014). A Review of 
Adolescent High-Intensity Interval Training. Sports Medicine, 44(8), 
1071–1085. https://doi.org/10.1007/s40279-014-0187-5

Mero, A., Jaakkola, L., & Komi, P. V. (1991). Relationships between muscle 
fibre characteristics and physical performance capacity in trained 
athletic boys. Journal of Sports Sciences, 9(2), 161–171. https://doi.
org/10.1080/02640419108729877

Onwuegbuzie, A. J., & Leech, N. L. (2005). Taking the “Q” Out of Research: 
Teaching Research Methodology Courses Without the Divide Between 
Quantitative and Qualitative Paradigms. Quality & Quantity, 39(3), 267–
295. https://doi.org/10.1007/s11135-004-1670-0

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, 
C. D., Shamseer, L., Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., 
Glanville, J., Grimshaw, J. M., Hróbjartsson, A., Lalu, M. M., Li, T., Loder, 
E. W., Mayo-Wilson, E., McDonald, S., . . . Moher, D. (2021). The PRISMA 
2020 statement: An updated guideline for reporting systematic reviews. 
PLOS Medicine, 18(3), e1003583. https://doi.org/10.1371/journal.
pmed.1003583

Pialoux, V., Genevois, C., Capoen, A., Forbes, S. C., Thomas, J., & Rogowski, I. 
(2015). Playing vs. Nonplaying Aerobic Training in Tennis: Physiological 
and Performance Outcomes. PLOS ONE, 10(3), e0122718. https://doi.
org/10.1371/journal.pone.0122718

Ross, L. M., Porter, R. R., & Durstine, J. L. (2016). High-intensity interval training 
(HIIT) for patients with chronic diseases. Journal of Sport and Health 
Science, 5(2), 139–144. https://doi.org/10.1016/j.jshs.2016.04.005

Sawyer, A., Cavalheri, V., & Hill, K. (2020). Effects of high intensity interval 
training on exercise capacity in people with chronic pulmonary conditions: 
a narrative review. BMC Sports Science, Medicine and Rehabilitation, 
12(1). https://doi.org/10.1186/s13102-020-00167-y

Smekal, G., von Duvillard, S. P., Rihacek, C., Pokan, R., Hofmann, P., Baron, R., 
Tschan, H., & Bachl, N. (2001). A physiological profile of tennis match play. 
Medicine and science in sports and exercise, 33(6), 999–1005. https://doi.
org/10.1097/00005768-200106000-00020

Spencer, M., Bishop, D., Dawson, B., & Goodman, C. (2005). Physiological and 
Metabolic Responses of Repeated-Sprint Activities. Sports Medicine, 
35(12), 1025–1044. https://doi.org/10.2165/00007256-200535120-
00003

Sperlich, B., de Marées, M., Koehler, K., Linville, J., Holmberg, H. C., & Mester, 
J. (2011). Effects of 5 Weeks of High-Intensity Interval Training vs. 
Volume Training in 14-Year-Old Soccer Players. Journal of Strength and 
Conditioning Research, 25(5), 1271–1278. https://doi.org/10.1519/
jsc.0b013e3181d67c38

Suárez Rodríguez, D., & del Valle Soto, M. (2017). A study of intensity, fatigue 
and precision in two specific interval trainings in young tennis players: 
high-intensity interval training versus intermittent interval training. BMJ 
Open Sport & Exercise Medicine, 3(1), e000250. https://doi.org/10.1136/
bmjsem-2017-000250

Tjønna, A., Stølen, T., Bye, A., Volden, M., Slørdahl, S., Ødegård, R., Skogvoll, E., 
& Wisløff, U. (2009). Aerobic interval training reduces cardiovascular risk 
factors more than a multitreatment approach in overweight adolescents. 
Clinical Science, 116(4), 317–326. https://doi.org/10.1042/cs20080249

 https://doi.org/10.1186/1472-6823-9-3
https://doi.org/10.2165/00007256-200131010-00002
https://doi.org/10.2165/00007256-200131010-00002
https://doi.org/10.1152/physiol.00038.2018
https://doi.org/10.2165/11590560-000000000-00000
https://doi.org/10.2165/11590560-000000000-00000
https://doi.org/10.1055/a-0719-4797
https://doi.org/10.1055/a-0719-4797
https://doi.org/10.3389/fphys.2020.588821
https://doi.org/10.3389/fphys.2020.588821
https://doi.org/10.1111/j.1600-0838.2011.01303.x
https://doi.org/10.1007/s40279-013-0029-x
https://doi.org/10.1007/s40279-013-0029-x
https://doi.org/10.1152/japplphysiol.01095.2004
https://doi.org/10.1152/japplphysiol.01095.2004
https://doi.org/10.1080/026404198366371
https://doi.org/10.1080/026404198366371
https://doi.org/10.1136/bjsports-2014-094490
https://doi.org/10.1136/bjsports-2014-094490
https://doi.org/10.1519/ssc.0b013e3181ada1cb
https://doi.org/10.1519/ssc.0b013e3181ada1cb
https://doi.org/10.1123/ijspp.2015-0684
https://doi.org/10.1519/jsc.0b013e318220b4ff
https://doi.org/10.1519/jsc.0b013e318220b4ff
https://doi.org/10.1080/026404101750158277 
https://doi.org/10.1080/026404101750158277 
https://doi.org/10.1113/jphysiol.2011.224725
https://doi.org/10.1113/jphysiol.2011.224725
https://doi.org/10.1113/jphysiol.2006.112094
https://doi.org/10.1139/apnm-2013-0187
https://doi.org/10.1139/apnm-2013-0187
https://doi.org/10.1519/jsc.0b013e3181b3df89
https://doi.org/10.1519/jsc.0b013e3181b3df89
https://doi.org/10.2165/00007256-200535090-00003
https://doi.org/10.1055/s-0029-1220730 
https://doi.org/10.1097/hcr.0b013e31822f16cb 
https://doi.org/10.1097/hcr.0b013e31822f16cb 
https://doi.org/10.1055/s-2005-865839
https://doi.org/10.1139/h2012-083
https://doi.org/10.2165/11630910-000000000-00000 
https://doi.org/10.2165/11630910-000000000-00000 
https://doi.org/10.1519/jsc.0000000000002766
https://doi.org/10.1519/jsc.0000000000002766
https://doi.org/10.2165/00007256-200737030-00001 
https://doi.org/10.2165/00007256-200232010-00003
https://doi.org/10.2165/00007256-200232010-00003
https://doi.org/10.1007/s40279-014-0187-5
https://doi.org/10.1080/02640419108729877
https://doi.org/10.1080/02640419108729877
 https://doi.org/10.1007/s11135-004-1670-0
https://doi.org/10.1371/journal.pmed.1003583
https://doi.org/10.1371/journal.pmed.1003583
https://doi.org/10.1371/journal.pone.0122718
https://doi.org/10.1371/journal.pone.0122718
https://doi.org/10.1016/j.jshs.2016.04.005
https://doi.org/10.1186/s13102-020-00167-y
https://doi.org/10.1097/00005768-200106000-00020
https://doi.org/10.1097/00005768-200106000-00020
https://doi.org/10.2165/00007256-200535120-00003
https://doi.org/10.2165/00007256-200535120-00003
https://doi.org/10.1519/jsc.0b013e3181d67c38
https://doi.org/10.1519/jsc.0b013e3181d67c38
https://doi.org/10.1136/bmjsem-2017-000250
https://doi.org/10.1136/bmjsem-2017-000250
https://doi.org/10.1042/cs20080249


April 2023, 30th Year, Issue 89 50

International Tennis FederationCoaching & Sport Science Review

Van der Fels, I. M., te Wierike, S. C., Hartman, E., Elferink-Gemser, M. T., Smith, J., 
& Visscher, C. (2015). The relationship between motor skills and cognitive 
skills in 4–16 year old typically developing children: A systematic review. 
Journal of Science and Medicine in Sport, 18(6), 697–703. https://doi.
org/10.1016/j.jsams.2014.09.007

Wewege, M., van den Berg, R., Ward, R. E., & Keech, A. (2017). The effects of 
high-intensity interval training vs. moderate-intensity continuous training 
on body composition in overweight and obese adults: a systematic 
review and meta-analysis. Obesity Reviews, 18(6), 635–646. https://doi.
org/10.1111/obr.12532

RECOMMENDED ITF TENNIS ACADEMY CONTENT (CLICK BELOW)

Copyright © 2023 Durukan Durmuş, Hasan Ödemiş, Mustafa Söğüt

This text is under a Creative Commons BY 4.0 license

You are free to Share - copy and redistribute the material in any medium or format – and Adapt the content - remix, 
transform, and build upon the material for any purpose, even commercially under the following terms:

Attribution: You must give appropriate credit, provide a link to the license, and indicate if changes were made. You 
may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

CC BY 4.0 license terms summary. CC BY 4.0 license terms

Wiewelhove, T., Raeder, C., Meyer, T., Kellmann, M., Pfeiffer, M., & Ferrauti, 
A. (2016). Effect of Repeated Active Recovery During a High-Intensity 
Interval-Training Shock Microcycle on Markers of Fatigue. International 
Journal of Sports Physiology and Performance, 11(8), 1060–1066. https://
doi.org/10.1123/ijspp.2015-0494

Wisløff, U., Støylen, A., Loennechen, J. P., Bruvold, M., Rognmo, I., Haram, 
P. M., Tjønna, A. E., Helgerud, J., Slørdahl, S. A., Lee, S. J., Videm, V., Bye, 
A., Smith, G. L., Najjar, S. M., Ellingsen, Y., & Skjærpe, T. (2007). Superior 
Cardiovascular Effect of Aerobic Interval Training Versus Moderate 
Continuous Training in Heart Failure Patients. Circulation, 115(24), 3086–
3094. https://doi.org/10.1161/circulationaha.106.675041

https://doi.org/10.1016/j.jsams.2014.09.007
https://doi.org/10.1016/j.jsams.2014.09.007
https://doi.org/10.1111/obr.12532
https://doi.org/10.1111/obr.12532
https://www.itf-academy.com
http://www.itf-academy.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.1123/ijspp.2015-0494
https://doi.org/10.1123/ijspp.2015-0494
https://doi.org/10.1161/circulationaha.106.675041

