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Abstract

Currently, young female tennis players participate in international tournaments away from home, which can affect their performance. The study aimed to analyze
changes in body composition, stroke speed, and muscle power after a five-week international tour in young Chilean female tennis players. The sample consisted of
thirty young female players (16.2+0.7). Body weight, height, skinfolds and body perimeters were measured. Body fat percentage and skeletal muscle mass (SMM)
were calculated. Service speed, forehand and backhand strokes were monitored with a speed radar (Pocket Radar®). Muscle power was evaluated with horizontal
jump (H)), countermovement jump (CMJ), and medicine ball throw (MBT). The results show decreases in SMM and body fat (p<.01; d= 0.89 and 0.75). In muscular
power, there was a loss in MBT, CMJ, and HJ (p<.01; d= 0.59 to 0.98). In addition, the speed of serve, forehand, and backhand decreased (p<.01; d= 1.16, 0.27, and
0.46, respectively). We conclude that, after a five-week international tour, there is a significant decrease in serve speed, forehand, backhand, MBT, CMJ, and HJ, and

a loss in body fat and SMM.
Keywords: Tennis, women, groundstrokes, speed serve, muscle power..

Resumen

Actualmente, las jovenes tenistas para participar en torneos internacionales deben viajar fuera de su hogar, lo que puede provocar cambios en su
rendimiento. El objetivo del estudio fue analizar los cambios en la composicién corporal, velocidad de golpes y potencia muscular en jévenes tenistas chilenas
después de una gira internacional de cinco semanas. La muestra estuvo conformada por treinta jovenes (16.2 +0.7 afios). Se midieron el peso corporal, talla,
pliegues y perimetros corporales. Se calculé el porcentaje de grasa corporal y masa muscular esquelética (SMM). La velocidad del servicio, golpe de derecho y
revés, se controlé con un radar de velocidad (Pocket Radar®). La potencia muscular se evaludé con Salto Horizontal (HJ), Salto con contramovimiento (CM)) y
lanzamiento de balén medicinal (MBT). Los resultados muestran, disminuciones en SMM y grasa corporal (p<.01; d= 0.89 y 0.75). En potencia muscular, hubo
perdidas en MBT, CM] y HJ (p<.01; d= 0.59 a 0.98). Ademas, disminuyd la velocidad del servicio, derecho y revés (p<.01; d= 1.16, 0.27 y 0.46, respectivamente).
Concluimos que, al finalizar una gira internacional de cinco semanas, existe disminucién significativa en velocidad del servicio, derecho, revés, MBT, CM] y Salto
Horizontal, junto con pérdida de grasa corporal y SMM.

Palabras clave: Tenis, mujeres, golpes de fondo, velocidad del servicio, potencia muscular.
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Introduction

Tennis is a widely practiced sport at both recreational and competitive levels, in junior and adult categories (Morais et al.,
2024). In fact, the number of competitors at the junior level is double that of the adult professional circuit (Kovalchik & Reid,
2017). Participation in international tournaments generally begins around age 14, for both women and men, although the
number of female players is higher at this stage (Fleming et al., 2023). Furthermore, female tennis players often reachpeak
performance at a younger age than male players (Kovalchik & Reid, 2017).

Tennisis currently considered a dynamic and complex racket sport due to the high demands placed on numerous physical
components, such as agility, speed, strength, and muscular power, along with specialized technical skills like service and
groundstrokes (Fernandez-Fernandez et al., 2009; Li & Wang, 2023; Luna-Villouta et al., 2022; Rodriguez-Cayetano et al.,
2022). Each match intermittently requires a display of high power and speed in different types of shots and movements
around the court (Luna-Villouta et al., 2023; Rodriguez-Cayetano et al., 2022), in points that last approximately 8 to 10
seconds and average 10 shots per point (Fernandez-Fernandez et al., 2009). Matches last approximately 1.5 hours, during
which players perform around 500 high- and maximume-intensity efforts (Kovalchik & Reid, 2017; Smekal et al., 2001). In
women's matches, rallies are longer and involve more exchanges of shots, although with less power compared to men's
matches (Reid et al., 2016). Analyzing these parameters has been identified as a key factor in differentiating the most
successful players and is essential for training programs, fitness assessment, and injury prevention (Lambrich& Muehlbauer,
2023; Luna-Villouta et al., 2024; Parpa et al., 2023).

Thus, in recent years, tennis has been considered an explosive sport, characterized by the high speeds achieved by
athletes in their strokes and serves (Fernandez-Fernandez et al., 2009; Ulbricht et al., 2016). In this context, the serve has
been identified as a key element for achieving sporting success (Ferndndez-Garcia et al., 2019; Fett et al., 2020; Keller et
al., 2021), with significant relationships reported between the speed and accuracy of the serve and the ability to win more
points and matches on the men's and women's circuits, as well as among junior players (Bili¢ et al., 2023; Fitzpatrick et
al., 2019; Gillet et al., 2009). Additionally, groundstroke speed has been identified as a key factor differentiating elite tennis
players, who can hit with greater power and accuracy than sub-elite players (Landlinger et al., 2012). This underscores the
importance of ball speed in tennis competition Bili¢ et al., 2023). Therefore, the ability to generate higher shot speeds, along
with the capacity to sustain these high values throughout matches, could be a significant factor for players to improve their
performance and reach higher competitive levels (Colomar et al., 2020).

Additionally, it has been reported that young female tennis players currently participate in a greater number of national
and international competitions compared to the beginning of the last decade, sometimes playing up to two consecutive
matches per day (in morning and afternoon or evening sessions) as part of the regular competition schedule for singles, in
qualifying rounds, main draws, and doubles (Gallo-Salazar et al., 2019; Luna-Villouta et al., 2024). Furthermore, multi-week
trips are a defining characteristic of junior tennis development, which means they are away from their training facilities for
extended periods and, on many occasions, without the direct supervision of their coaches (Kovacs et al., 2007; Murphy et
al., 2015). This situation can lead to changes in various parameters of athletic performance and increase the risk of injury
(Luna-Villouta et al., 2023, 2024; Murphy et al., 2015; Ojala & Hakkinen, 2013).

In general, research on the effect of international tours longer than four weeks on athletic performance has reported
significant changes in body composition (Luna-Villouta et al., 2023, 2024), along with significant decreases in 5, 10, and 20 m
sprints (Luna-Villouta et al., 2023, 2024; Murphy et al., 2015), muscle power (Luna-Villouta et al., 2024; Murphy et al., 2015;
Ojala & Hakkinen, 2013), agility (Luna-Villouta et al., 2023, 2024; Murphy et al., 2015), aerobic capacity (Murphy et al., 2015),
and serve speed (Gallo-Salazar et al., 2019; Martin et al., 2016).

Studies on the effects of training and competition in women's tennis are still limited, as they have primarily focused
on male players (Deng et al., 2023). However, biological differences between men and women (e.g., menstrual cycle and
hormonal profiles) make it inappropriate to apply findings from the same study to both male and female athletes (Hughes
et al., 2023). In fact, in the reviewed studies, only Murphy et al. (2015) and Luna-Villouta et al. (2024) included young female
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tennis players in their research on the changes and effects of tournament succession on physical performance and body
composition, highlighting the lack of research on this topic in women.

Based on the background above, the study aimed to analyze changes in body composition, stroke speed, and muscle
power after a five-week international tour in young Chilean female tennis players. In addition, changes in these variables
were analyzed according to players' national rankings.

Materials and Methods

Design

Observational, cross-sectional, and descriptive-comparative study.

Participants

The sample was selected using non-probability convenience sampling and consisted of 30 young Chilean female tennis
players, aged 15to 16 years (16.2 £ 0.7). The selection included the top players in the Chilean Junior Women's Tennis Ranking,
although several declined to participate for various reasons (lack of response, injuries, vacations, travel, etc.). Measurements
were taken one week before (pre-tour) and one week after (post-tour) a five-week international tour that included Grade
2 tournaments of the South American Tennis Confederation (COSAT), held in Colombia (2 weeks), Ecuador (2 weeks), and
Argentina (1 week). The players played an average of 5 matches per week, all on clay courts.

All the players belonged to tennis clubs in Santiago (Chile). The inclusion criteria were: (1) declaring female gender; (2)
being between 15 and 16 years old; (3) have competed in international tournaments in the last 18 months; (4) have a ranking
between number 1 and 50 in the Chilean Tennis Federation (FETECH) ranking according to their age category; (5) complete
the five-week COSAT international tour. The exclusion criteria were as follows: (1) failure to complete the evaluations and (2)

presenting an injury or pain that affected the evaluation results, reported by the player or coaching staff.

Procedure

For the data collection process, authorization was first requested from the tennis club directors through a letter outlining
the study's objective and procedures. Informed consent was then obtained from the parents or guardians of each player,
which included the study's objective and characteristics. Finally, the players' participation was confirmed through assent,
in accordance with the principles of the Declaration of Helsinki for research involving human subjects (World Medical
Association, 2013). Furthermore, the Scientific Ethics Committee of Universidad San Sebastian (Chile) approved the study
(Resolution Code: 51-2018-20).

Data collection took place in the mornings during March and April 2024, before any training sessions, at an ambient
temperature between 14° and 19° Celsius. All measurements were taken at the players' sports clubs. An experienced
evaluator performed anthropometric and body composition assessments, applying the protocols described by Marfell-Jones
et al. (2012). Height (cm) was measured using a stadiometer graduated in millimeters (Seca 220, Hamburg, Germany), and
body weight was measured using a 50-g precision mechanical scale (Seca 700, Hamburg, Germany). Skinfolds of the triceps
brachial, anterior thigh, and medial calf were measured on the right side of each tennis player using a skinfold caliper
(Harpenden®, Baty International Ltd., West Sussex, UK). Arm, thigh, and calf perimeters were also measured on the right
side of the body using a metallic anthropometric tape (Lufkin® Metallic, Medina, OH, USA). All circumference measurements
were taken at the midline of the corresponding body segment. Anthropometric measurements were taken two or three
times when the difference between the first and second values exceeded 0.5 cm in height, 0.05 kg in body weight, 1%
in perimeters, and 5% in skinfolds. The mean of all measurements was used for data analysis. The technical error of the
measurements ranged from 0.20% to 0.70%.

Body fat percentage was calculated using the equation: Body Fat (%) = 0.610 (triceps + calf) + 5.1 (Slaughter et al., 1988).
Skeletal muscle mass (SMM) was calculated using the equation SMM (kg) = height x ((0.0064 x corrected circumference for

upper arm? ) +(0.0032 x corrected circumference for thigh2 ) +(0.0015 x corrected circumference for calfz) +(2.56 x 0) +
(0.136 x age)) (Poortmans et al., 2005). Biological maturation was determined using the peak growth velocity acceleration
(APHV) with the equation APHYV (level) =-7.709133 + [0.0042232 x (age x height)] (Moore et al., 2015).
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Stroke velocity and muscle power were measured on outdoor clay tennis courts following anthropometric assessments.
The players wore training sportswear (shorts, t-shirt, and tennis shoes). All assessments were conducted by three
experienced evaluators who had been previously trained in the protocols used. All tests were administered before and
after the 5-week international tour. Muscle power tests were performed twice, and the best results were used for statistical
analysis. For stroke speed, each player performed eight attempts, with the three bests being recorded. The average of
these three attempts was used for comparison. The tests began after a 20-minute warm-up, which included joint mobility
exercises, movement in different directions, acceleration drills, reaction speed exercises, and stretching. Players then
practiced various stroke types (serve, forehand, and backhand), finishing with maximum speed strokes. The structure of
the measurements was as follows: first, the muscle power tests were evaluated in the following order: medicine ball throw
(MBT), horizontal jump, and CMJ; second, stroke speed was measured, starting with the serve, then the forehand, and finally
the backhand.

Instruments

Medicine Ball Throw (MBT). This was performed according to the protocol described by Sanchez-Pay et al. (2021). Players,
holding a 2 kg medicine ball in their dominant hand, stood with their feet parallel and slightly apart. After bringing the ball
to the side and behind their head with their hand, bending their knees, they threw it forward as far as possible without

crossing the line with their feet. A Stanley Power Lock® millimeter tape measure (USA) was used to measure distance.

Horizontal Jump (H)). This was performed following the recommendations of Vanhelst et al. (2016). Each player stood
behind a line marked on the ground, with their feet parallel and slightly apart. After a swing of the arms and a bending
of the knees, they had to push off powerfully and jump forward as far as possible. The participants had to land with their
feet together and remain upright. The distance was measured between the takeoff line and the heels upon landing or to
the part of the body that landed closest to the takeoff point. A Stanley Power Lock® millimeter tape was used to measure

the distance.

Countermovement Jump (CM)). The players performed the jump with both legs, starting from a standing position with
their hands on their hips. They then flexed their knees to a self-selected depth and jumped as high as possible. The height
reached on each jump was controlled with the Globus Ergo Jump® platform (Bosco System), following the recommendations
of Bosco and Padulles (1994).

Serve speed test. This was performed according to the protocol described by Sanchez-Pay et al. (2021). Right-handed
players had to serve from the deuce or deuce court, and left-handed players from the advantage court. They executed 8
serves at maximum speed, with new balls (Dunlop® ATP Championship, UK), all towards the center line, with 10 seconds
of rest between serves. To be valid, serves had to land in the service box. The speed of each serve was measured using a
standard radar (Pocket Radar®, California, USA), positioned 4 m behind the server, in the center of the baseline, aligned
with the height at which the serves landed, and pointing toward the center of the court.

Forehand and backhand stroke speed test. This was performed following the recommendations of Hernandez-Belmonte
& Sanchez-Pay (2021). A tennis coach with 12 years of experience tossed balls from the center of the court toward the
opposite side of the player, with the balls landing approximately 0.5 m from the sidelines and baseline. The players first
executed 8 forehand strokes and then 8 backhand strokes. Only strokes that landed in a 2 m diameter target zone located in
a straight line on the ground at the opposite side of the court were considered valid for data analysis. Each player used new
balls (Dunlop® ATP Championship, UK). The speed of each stroke was measured using a standard radar (Pocket Radar®,
California, USA), located 4 m behind the player, on the baseline, and aligned with the height of the target zone of the stroke.

Statistical Analysis

Statistical analysis was performed with SPSS IBM Corp. statistical software version 17.0 (IBM®, Somers, NY, USA). The
Shapiro-Wilk test established the normal distribution of the variables. Descriptive statistics are presented using mean,
standard deviation (SD), and 95% confidence interval (95% C/). Differences between pre- and post-tour measurements were
determined using the t-testfor related samples. Effect Size (ES) for the differences found between the two measurements
was calculated with Cohen's d (Cohen, 2009), interpreted as follows: <0.20 very small; 0.20-0.49 small; 0.50-0.79 moderate;
>0.80 large (L6pez-Martin &Ardura-Martinez, 2023). Additionally, pre- and post-tour changes were analyzed according to the
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Chilean national ranking oftennis players, dividing them into two groups: “national ranking 1-20" (players ranked between

number 1 and 20) and “national ranking 21-50" (players ranked between number 21 and 50). The significance level used

was p<.05.

Results

Table 1 shows the mean, SD, 95% Cl, percent difference, t-test, and ES established by Cohen's d for the pre- and post-tour

comparison of anthropometric and body composition measurements. In the post-tour tests, the tennis players showed

significant decreases in Y3 perimeters (p<.05), SMM, 33 skinfolds, and body fat (p<.01), with a “small” ES in } 3 perimeters
(d=0.21), a “moderate” ES in )3 skinfolds and body fat (d= 0.76; 0.75), and a “large” ES in SMM (d=0.89). There were no
significant differences (p>.05) in body weight, height, and APHV.

Table 1

Pre- and Post-Tour Body Composition and Anthropometric Measurements

Pre-tour (n =30)

Post-tour (n = 30)

VarlabIeMean

Age 16.2
(years)
APHV 3.1
(levels)
Body 52.1
Weight
(kg)

Height 158
(m)

>3 84.7
perime-
ters (cm)
SMM 122
(kg)

>3 339
skinfolds
(mm)
Body 17.2
Fat (%)
Training 25.2
week
(horas)

SD
0.6

0.5

2.7

3.8

3.7

3.6

1.5

3.7

95% Cl
LL

16

2.9

51.1

156.6

83.4

32.6

16.7

23.8

UL
16.4

33

53.1

159.4

86.1

12.6

353

17.8

26.5

Mean

16.3

3.2

51.8

158.1

84.2

24.0

SD
0.6

0.5

2.8

3.7

3.7

0.9

35

2.6

95%CI
LL

16.1

50.7

156.7

82,.8

10.1

31.5

16.2

231

UL
16.5

3.4

52.8

159.5

85.6

25

%

p value Diffe-

**'O‘]

1

18

*.04

**.O’I

**.O’I

**.O’I

rence
0.7

2.5

EffectSize
d
-0.68  moderat
-0.29  small
0.30 small
-0.12  very
small
0.21 small
0.89 large
0.76 moderat
0.75 moderat

Note. APHV- peak growth velocity acceleration; SMM- skeletal muscle mass; *p< .05; **p< .01

Table 2 presents the mean, SD, 95% Cl, % difference, t-test, and ES with Cohen's d for the pre- and post-tour comparison

of stroke speed and muscle power. In the post-tour measurement, a significant decrease was observed in serve speed,
forehand, and backhand (p<.01), with “large” ES in the serve (d=1.16) and “small” in the forehand (d=0.27) and backhand
(d=0.46). In the muscle power, a significant reduction was also found after the tour in MBT (p<.01; ES: large, d=0.98), CMJ
(p<.01; ES: large, d=0.86), and HJ (p<.01; ES: moderate, d=0.59).
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Table 2

Pre- and Post-Tour Stroke Speed and Muscle Power

Pre-tour (n = 30) Post-tour (n = 30) % Effect Size
Variable 95% CI 95% CI p value Diffe-

Mean D LL gL Mean sp L UL rence
Serve  82.7 10.9 78.6 86.7 771 10.1 733 80.8 **0.01 -6.7 1.16 large
(km/h)
Forehand 48.8 11 44.7 52.9 47.4 10.1 43.6 51.2 **0.01 -2.4 0.27 small
(km/h)
Backhand38.5 10.8 345 42.5 36.4 10.5 324 40.3 **0.01 -5.7 0.46 small
(km/h)
MBT 560.3 69.1 534.5 586.1 500.3 72 4735 527.2 **0.01 -10.8 0.98 large
(cm)
(@] 27.3 1.6 26.7 27.9 26.6 1.9 25.9 27.2 **%0.01 -2.7 0.86 large
(cm)
HJ (cm) 158.1 9.7 1545 161.8 155.5 10.4 151.6  159.3 **0.01 -1.7 0.59 moderate

Note. MBT- Medicine ball throw; CMJ-Countermovement jump; HJ-Horizontal jump; *p<.05; **p< .01

Table 3 shows the mean values, SD,Cl 95%, %difference, t-test, and ES (Cohen's d) for the pre- and post-tour comparison
of body composition, stroke speed, and muscle power measurements in the “national ranking 1-20” and “national ranking
21-50" groups. Both groups showed a significant decrease (p<.01) with “large” ES in SMM (d= 1.28-1.63) and body fat
(d=.81-0.88). In stroke speed, both groups reported a significant decrease in serve speed (p<.01) with “large” ES (d=1.12) in
the “national ranking 1-20" group and “moderate” ES in the “national ranking 21-50" group (d=0.66). A significant loss was
also observed in the backhand (p<0.01) with “moderate” ES in both groups (d=0.40-0.45). However, only the “national ranking
21-50" group showed a significant decrease in the forehand (p<.05) with “large” ES (d=0.92). Finally, both groups showed
significant losses in MBT and CM] (p<.01) with “moderate” to “large” ES (d= 0.45 to 1.69), as well as in H] (p<.05; d=0.25 and
0.75).

Table 3
Body Composition, Stroke Speed, and Muscle Power by National Ranking

National ranking 1-20 (n = 15) National ranking 21-50 (n = 15)
VariablesPre-tour Post-tour Effect Size Pre-tour Post-tour Effect Size
Mean+ Meanz+ pvalue d Mean+ Mean+ pvalue d
sb SD sD SD
SMM (kg) 12.4+1.1 10.8+0.8 **.01 1.63 large 12141 10.1+£0.9 **.01 1.28 large
Body Fat 17.1£1.7 16.5+1.6 **.01 0.81 large 17.4+1.3 16.9+1.2 **.01 0.88 large
(%)
Serve 86.2+1.1 78.6+10.4**.01 112 large 79.149.7 75.54£9.7 **.01 0.66 moderate
(km/h)
Forehand 44.6+7.6 43.7t7.6 .09 0.18 very 52.9£12.551.2+11.1*.03 0.92 large
(km/h) small

Backhand34.9+6.8 33.2¢6.8 **01  0.40 small  42.1+12.939.6£12.7*01  0.45 small
(km/h)

MBT (cm) 535.3+72.474.7+72.**.01 1.32 large 585.3+56.526+64.1 **.01 1.69 large
CMJ (cm) 27.2+1.4 26.5+1.4 **.01 0.67 moderate 27.3+1.9 26.4+2.2 **.01 0.45 moderate
HJ(cm) 160+8.6 156.3+11.%*.01 0.75 moderate 156.3+10. 154.6+9.9 *.02 0.25 small

Note. SMM- skeletal muscle mass; MBT- Medicine ball throw; CMJ-Countermovement jump; HJ-Horizontal jump; *p< .05;
*%*
p<.01

Discussion

The study aimed to analyze changes in body composition, stroke speed, and muscle power in young Chilean female tennis
players following a 5-week international tour. The results indicate that, after the international tour, the players showed
decreases in Y3 perimeters (p<.05; ES: small), SMM (p<.01; ES: large), 33 skinfolds, and body fat (p<.01; ES: moderate).
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Additionally, losses were observed in MBT (p<.01; large ES), CM] (p<.01; ES: large), and H) (p<.01; ES: moderate). Regarding
stroke speed, decreases were recorded in all measurements, including serve (p<.01; ES: large), forehand, and backhand
(p<.01; ES: moderate). In measurements based on national ranking, both groups of players showed significant losses in body
composition (p<.01; ES: large), muscle power (p<.01 to 0.02; ES: small to large), and stroke speed (p<.01 to 0.03; ES: moderate
to large), except for the forehand in the “national ranking 21-50" group (p<.05).

Post-tour measurements demonstrated significant decreases in the speed of all strokes (p<.01; d=0.27 to 1.16), although
only the “national ranking 21-50" group showed a decrease in forehand speed (p<.05; d=0.92). These losses are consistent
with the findings of Ojala and Hakkinen (2013), who reported that serve speed decreased significantly before the third match
of a three-day tournament compared to the first. Other studies have shown that neuromuscular fatigue from long matches
or consecutive-day matches reduces serve speed (Gallo-Salazar et al., 2019; Martin et al., 2016). Specifically, in the present
study, the most significant loss of speed was observed in the serve (d=1.16; ES: large), a stroke that plays a decisive role in
the game plan and in the drive to win points during matches (Bili¢ et al., 2023; Ferndndez-Garcia et al., 2019; Fett et al., 2020;
Fitzpatrick et al., 2019; Gillet et al., 2009). It should be noted that hitting a fast first serve offers a high percentage of points
won, and that, in addition, on the second serve, it increases the chances of winning points, as it reduces the opponent's
reaction time, along with making the ball more difficult to control on the return (Mecheri et al., 2016). Therefore, a decrease
in stroke speed can affect the athletic development of female tennis players, as hitting with greater power has been reported
as a characteristic of elite tennis players (Landlinger et al., 2012).

Following the international tour, significant losses (p<.01) were reported in all muscle power tests (CMJ, MBT, and H])
with “moderate” to “large” ES (d= 0.59 to 0.98). These findings are consistent with similar studies suggesting that a five-week
interruption of regular training is sufficient to significantly reduce muscle power (Kovacs et al., 2007; Luna-Villouta et al., 2024;
Murphy et al., 2015). These results indicate that participation in consecutive, highly demanding tournaments leads to a high
accumulation of neuromuscular fatigue, which is associatedwith impaired physical performance in explosive tasks in young
tennis players and affects their ability to maintain the pace of play (Gallo-Salazar et al., 2017). Therefore, preparation for
intense tournaments and prolonged travel away from training centers should focus on high-intensity, intermittent training,
focusing on agility, speed, strength, and muscle power, which can help mitigate performance declines and meet the demands
of challenging competitions (Barber-Westin et al., 2010; Fernandez-Fernandez et al., 2016; Gallo-Salazar et al., 2017; Murphy
etal., 2015).

In post-tour assessments, the young female tennis players showed significant decreases in body fat and muscle mass
(p<.01; d=0.75 and 0.89, respectively). These results are consistent with the effects of a six-week international tour on young
male tennis players, who showed significant losses in body fat and muscle tissue measurements (Luna-Villouta et al., 2023).
However, these findings differ somewhat from a similar study conducted on Chilean junior female players, who reported a
decrease in muscle mass, but unlike this study, they showed an increase in fat tissue and skinfolds, along with higher body
weight values (Luna-Villouta et al., 2024). Additionally, body composition has been reported to be particularly sensitive to
training loads in young tennis players (Sanchis-Moysi et al., 2011).Similarly, it is indicated that the hormonal profile plays a
crucial role in adaptation to training and athletic competition (Findlay et al., 2020; Giménez-Blasi et al., 2022; Juillard et al.,
2024), affecting body composition, with direct effects on muscle tissue and fat mass (Hansen & Kjaer, 2014; Malina et al.,
2004; Sims et al., 2023). This highlights the complex trajectory in the development of body composition during adolescence
in young athletes, influenced by various factors such as maturation, growth, nutrition, training, and competition (Lloyd et
al., 2014; Malina & Geithner, 2011).

From a practical standpoint, it seems necessary to pay attention to preparation for multi-week international tours,
focusing on neuromuscular and high-intensity training, particularly on strength and power, considering the variable and
intermittent nature of the game, as well as the specific muscle involvement (Baiget, 201 1), with the aim of maintaining athletic
performance and successfully navigating prolonged competitions and travel (Barber-Westin et al., 2010; Gallo-Salazar et al.,
2017; Luna-Villouta et al., 2024). Regarding power, speed, and accuracy of the serve have been shown to improve significantly
after appropriate physical training (Deng et al., 2023). It also seems appropriate to develop training guidelines for non-
competition days between championships (Luna-Villouta et al., 2023), along with specific recovery routines, such as the use
of a foam roller, static stretching, and joint mobility exercises (Gallo-Salazar et al., 2017; Mohr et al., 2014), in addition to
guidelines for balanced nutrition and adequate hydration with sports drinks between matches (Brink-Elfegoun et al., 2014).
Therefore, our results offer valuable information for coaches when planning training and, especially, multi-week trips to
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international championships. Likewise, it is necessary to explore interventions that can improve the results in the variables
evaluated.

This study has some limitations. The first is the absence of a control group, made up of players of a similar competitive
level who did not participate in the international tour, which would have allowed us to rule out the influence of unmeasured
physical, biological, or mental factors. Other limitations include the homogeneity of the tennis players evaluated in terms
of age, gender, and race. Among the study's strengths is the scarcity of similar follow-up studies for both male and female
tennis players. Furthermore, the use of reliable, readily applicable measurements enables replicating these assessments on
multiple occasions and/or with larger groups.

Conclusions

Based on the findings of this study, we concluded that, after a five-week international tour, the young female tennis players
showed a significant decrease in serve speed, forehand, backhand, MBT, CMJ, and HJ. In addition, reductions in body fat and
SMM were recorded. These results highlight the need to prioritize physical and technical training on all aspects related to
stroke speed and muscle power before and during international tours to improve athletic performance. Similarly, the value
of monitoring the specific variation of each parameter studied is underscored, as this can provide a deeper understanding
of the level of change for each player.
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