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Abstract

Background. In recent decades, the evolution of female athletes’ physical characteristics in women’s tennis has
sparked interest, particularly regarding the influence of stature on success in Grand Slam tournaments.

Objectives. This study aimed to analyze the evolution of the height of the finalists and winners of the women’s Grand
Slam tournaments in order to evaluate whether height is a determining factor for success and whether this impact

varies according to the playing surfaces.

Materials and methods. A retrospective analysis of the heights of the finalists and winners from 2000 to 2024 in the
four major Grand Slam tournaments was conducted: Australian Open, Roland-Garros, Wimbledon and U.S. Open.
The data were compared between tournaments on fast surfaces (Australian Open and U.S. Open) and tournaments

on slower surfaces (Roland-Garros and Wimbledon).

Results. The findings revealed a significant increase in the average height of the finalists and winners in tournaments
on fast surfaces, with a clear increase in the average height starting from 2021. In tournaments on slower surfaces,
the average height showed more stable or slightly declining trends, suggesting that other physical qualities, such as
mobility and endurance, may be key to success. In particular, the average height of the Australian Open and U.S.
Open finalists indicated a continuous increase, while at Roland-Garros and Wimbledon the fluctuations were more

contained.

Conclusions. This study confirms that stature has a significant impact on success in Grand Slam tournaments,

but this effect is mediated by the playing surface. In tournaments on fast surfaces, greater stature seems to give a
competitive advantage, while on slower surfaces other physical factors can play a role. Future perspectives include
exploring other anthropometric variables and analyzing their evolution in relation to the needs of modern gaming.
Keywords: anthropometric aspects, performance, women’s tennis.

Introduction

Women’s tennis is one of the most followed and
practiced sports globally, characterized by a remarkable
variety of styles of play and athletes from different traditions
and cultures (Temesi et al., 2024). In recent decades, the
level of competition on the professional circuit has grown
exponentially, bringing to light numerous factors that
determine the success of an athlete, including physical
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skills, technique, mental preparation (Scamardella et
al., 2020), adaptability to different playing surfaces and
metabolic factors (Latino et al., 2021). Among the physical
characteristics, one of the most debated is the stature (Sogiit,
2018). Height has always been considered an important
element in many sports, especially those where strength,
power and the ability to cover large areas of the field are
essential. From a biomechanical point of view, height has
advantages in terms of levers, which are directly reflected in
the power of the shots. The serve, for example, can benefit
from smoother movement and greater ball acceleration due
to the natural angle that height provides (Erlandson et al.,
2008).
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Another aspect where stature can be an advantage
concerns the coverage of the court. The height also allows
for more extension in defensive phases, improving court
coverage and making it easier to execute more powerful
return shots, particularly against opponents who use faster
or angled shots. In particular, this advantage manifests itself
in volleys and in the net game, where the stature allows
for better positioning and a greater ability to anticipate
the opponent’s trajectories. Physical endurance is another
element that can benefit from a larger stature. Taller female
athletes often have more muscle mass, which allows them to
better sustain their efforts during long matches and reduce
the risk of injury (Sanchez-Munoz et al., 2007; Scamardella
et al., 2020).

However, tall stature also comes with disadvantages that
cannot be overlooked. The first disadvantage concerns the
biomechanical challenges related to greater height. Very tall
athletes, in fact, have to deal with more complex and difficult
movements, especially when it comes to rapid changes of
direction. The length of the levers, especially the legs and
arms, makes the movements more difficult to perform as
quickly and smoothly as shorter athletes. This can negatively
affect speed and agility, two key characteristics in tennis,
where the ability to react quickly to opponents’ shots is
crucial (Pradas et al., 2021). In addition, a larger stature
means a greater load on the joints, especially on the knees
and ankles, which have to support the weight of a larger
and heavier body. Tall players may be more prone to muscle
and joint injuries, especially during explosive movements or
sudden changes of direction. These injuries can compromise
the stability and continuity of the game, negatively affecting
performance, especially in the long run (Fett et al., 2020).

Another negative aspect concerns the difficulty in
controlling the ball. Taller athletes, despite having greater
power in hitting the ball, may find it difficult to maintain
precise control, especially on shots of greater finesse such
as the drop shot or the net game. The coordination and
dexterity required to execute these precise shots can be more
difficult to achieve than shorter athletes, who generally have
greater agility and a better ability to manipulate the ball (Elce
etal., 2017).

In other words, in a highly competitive environment like
the current one, stature can give an advantage in attacking
phases, especially in powerful shots and serve. However,
in an increasingly dynamic and fast-paced game, speed of
movementand theability toadapt to different playing surfaces
are just as crucial. Tall athletes, despite having advantages in
power and court coverage, may find it difficult to adapt to the
demands of a game that requires quick changes of direction
and precision in shots. The speed of execution of shots is a
key factor for success in modern women’s tennis, and shorter
players, who can often move with greater agility and speed,
are able to counter the power of taller opponents thanks to
their ability to anticipate the game (Baiget et al., 2023).

The role of height in tennis has been extensively
explored in the context of men’s tennis, but relatively little
has been written about the specific implications for women’s
tennis. There is a lot of evidence to suggest that height can
significantly affect tennis performance with many studies
emphasizing the importance of height for serve power and
court coverage (Kovalchik, 2018). However, despite the
growing interest in the physical characteristics of female

players in women’s tennis, the existing literature has not yet
clearly outlined whether height is a determining factor for
success in women’s tennis elite, or whether other factors,
such as speed and technique, can compensate for any
physical disadvantages related to height.

Some studies have examined the correlation between
height and performance in women’s tennis, but without
reaching definitive conclusions. It has been observed that
tall stature in male tennis players has a positive impact on
serve, power, and the ability to cover the court, but the same
studies have not focused specifically on female athletes
(Luna-Villouta et al., 2021). In addition, some authors
suggest that height may affect not only serve power, but also
physical endurance, given that taller female athletes tend to
have greater muscle mass (Yasin et al., 2010).

Inwomen’stennis, playerssuchas Serena Williams, Venus
Williams and Maria Sharapova, who possess considerable
stature compared to the average of their peers, have often
been the subject of discussion regarding the advantage that
their height can confer. Some authors argue that stature is a
crucial element for the success of these players, particularly
for the power and speed of their serve (Sanchez-Pay et
al., 2021). Sogiit (2019) examines serving results and the
returns to it are better for tennis players with greater height.
Santisteban (2024) in a broader anthropometric spectrum
highlights how the speed of the stroke is greater with
reference to the height and length of the upper limbs.

However, more recent studies tend to downplay the
importance of height as a determining factor, placing an
emphasis instead on speed, coordination, and game strategy
(Parpa et al,, 2022). This evidence raises the question that
stature, while representing a physical advantage in some
aspects of the game, may not be sufficiently relevant to
determine success at the elite level, where other factors such
as technique and mental preparation may play a predominant
role.

Despite the extensive research that has examined the
correlation between height and performance in men’s
tennis, relatively few studies have focused on the specific
implications of height in women’s tennis. Most of the
available literature on the factors that influence success in
women’s tennis tends to focus on variables such as speed,
agility, and technique, rather than height. Although some
studies have analyzed height as a possible advantage in elite
female athletes, the available evidence is still limited, with
results varying depending on the methodological approach
and sample size. In addition, there is a dearth of longitudinal
research examining how stature affects performance
over the course of a career, considering the evolution of
athletes’ physical and technical abilities (Chapelle et al.,
2023). Another significant gap in the literature concerns
the absence of a comparative analysis between athletes
of different heights and their performance in different
types of playing surfaces (grass, clay, concrete). Physical
characteristics and the type of playing surface could interact
in different ways with stature, affecting performance in
complex and not yet fully understood ways. For example,
on faster surfaces such as concrete, speed may be a more
important factor than the physical power that comes from
higher altitude. The dynamism of the game and the rapid
changes of direction could in fact reduce the advantages
associated with tall stature, while on slower surfaces such as
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clay, where resistance and court coverage are crucial, stature
could be more advantageous (Olcucu, & Vatansever, 2015).
In light of the gaps in the existing literature, this study
aims to examine the extent to which height influences the
performance of elite female tennis players, as well as the
mechanisms through which it may determine success in this
sport. The analysis will focus on the distribution of heights
among Grand Slam finalists from 2000 to 2025, investigating
the potential relationship between height and the likelihood
of winning the final. Furthermore, the study will explore
the role of court surface (hard, grass, or clay) in shaping
athletes’ performance in relation to their height. Lastly, it
will examine differences in the average height of finalists
based on the specific characteristics of each tournament,
comparing, for instance, the U.S. Open with Wimbledon.

Materials and Methods

Study Design

The study followed a qualitative-descriptive design that
integrated statistical analysis with the collection of data from
official sources, in order to gain a deep understanding of the
distribution and influence of height in finalist tennis players
of Grand Slam tournaments.

Sample

The reference sample was made up of 200 athletes,
representing all the finalist tennis players of the Grand Slam
tournaments from 2000 to 2025. This sample includes both
winners and non-winners. The analysis was divided by year
and by tournament, allowing a global and annual view of
the data.

Procedure

The data was collected exclusively from official sources,
in particular from the WTA Tennis (https://www.wtatennis.
com/) website, which offers comprehensive information
on the finalists and winners of Grand Slam tournaments
from 2000 to 2025. For each tournament, the following were
considered:

o Each year’s finalists for each Grand Slam tournament.

o Eachyear’s winners for each Grand Slam tournament.

Main variables:

o Height of the athletes: Measured in centimeters for

each player.
o Torni del Grande Slam: U.S. Open, Australian Open,
Roland Garros, e Wimbledon.

« Playing surface: clay (Roland Garros), hard courts
(U.S. Open, Australian Open), grass (Wimbledon).

o Final result: Victory or defeat in the final.

Statistical Analysis

In the context of this study, several statistical tests
were used in order to analyze data on the height of finalist
tennis players in Grand Slam tournaments, with the aim
of understanding whether there are significant differences
between non-winning winners and finalists and exploring
the influence of the playing surface. Each statistical test was

chosen to answer a specific research question and to analyze
the relationships between the variables appropriately.

One of the main tests used was the t-Student test for
independent samples, which was applied to check whether
there are significant differences in height between the
winning and non-winning finalists. This statistical test is
particularly useful when you want to compare the averages
of two separate groups, in this case the tennis players who
won and those who did not win the final. The t-Student test
allows you to determine whether the differences between
the averages of the two groups are statistically significant or
whether they can be attributed to chance. In our case, this
test was applied separately for each Grand Slam tournament
and for each playing surface, in order to identify whether
stature can actually influence the odds of winning, taking
into account contextual variables related to the type of
surface (e.g., grass, clay or hard courts).

Another fundamental test used was analysis of variance
(ANOVA). This test was used to compare the averages of
tennis players’ heights between different tournaments and
playing surfaces. The ANOVA is particularly useful when
you want to compare the averages of more than two groups,
such as in the case of different Grand Slam tournaments
and different playing surfaces. This test tests whether the
differences between the averages of several groups are
statistically significant. In the context of our study, ANOVA
was applied to determine whether differences in finalist
heights varied significantly depending on the tournament
(e.g., U.S. Open vs. Wimbledon) or surface (hard, grass,
clay). In other words, the ANOVA helped explore whether
the playing surface and the type of tournament significantly
influence the physical characteristics of female athletes, such
as height.

In addition to inferential testing, descriptive statistical
models were also used to provide a general overview of the
tennis players’ height data and distributions. These models
made it possible to calculate summary statistics such as the
mean, median, standard deviation, and interquartile range
for each group of tennis players. Descriptive models are
critical to gaining an initial understanding of the data and to
observe trends, concentrations, or possible outliers (extreme
values) in athletes’ heights. These basic statistics were used
to visualize the distribution of heights and to identify any
patterns or anomalies in the collected data.

Results

The following analysis explores the relationship between
height and success in elite women’s tennis, examining the
height distribution of Grand Slam finalists and winners from
2000 to 2025, as well as the influence of court surface and the
specific characteristics of each tournament.

Australian Open Fnalists

The analysis of the heights of the finalists shows a
fluctuating trend, with phases of growth and decrease. In the
period considered, the minimum height recorded was 166
cm, while the maximum reached 186 cm. Since 2016, the
range has narrowed, with values ranging from a minimum of
173 cm to a maximum of 183 cm. Overall, the average height
of the finalists was 177 cm, but the general trend shows a
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slight decrease over time. However, starting from 2022, a
reversal of this trend has been observed: the average height
has increased, with an absolute minimum of 180 cm and a
maximum of 184 cm, signaling greater uniformity in values
and a possible evolution in the physical characteristics of the
finalist athletes (Fig. 1).
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Fig. 1. Height of Australian Open

Australian Open Winners

The data show alternating growth and decrease trends,
with an absolute minimum of 168 cm and an absolute
maximum of 189 cm. The average height of the winners,
in the period analyzed, stands at 176 cm, with a general
increasing trend. In particular, from 2023 a steady increase
in the average height is observed, suggesting an evolution in
the physical characteristics of the winners (Fig. 2).

195
190
185
180 ' _
175 == Height
170
128 Linear
155 (Height)
150
ONngONV@wONV
[oNeNe] O N NN
CcCOoOCOCOOOC OO OoOCOoO
ANANNNNNNNNNNNN

Fig. 2. Height of Australian Open winners

U.S. Open Finalists

The graph (Fig. 3) shows alternating decreasing and
ascending strokes. In particular, the height of the finalists
fluctuates between an absolute minimum of 169 cm and a
maximum of 188 cm. However, since 2021, this range has
narrowed, with a minimum of 177 ¢cm and a maximum of
183 cm. The average height of the finalists in the period
considered is 176 cm, with a general decreasing trend.
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Fig. 3. Height of U.S. Open finalist

U.S. Open. Winners

The graph (Fig. 4) shows height values ranging from an
absolute minimum of 167 cm to a maximum of 189 cm, with
curves that alternate ascending, decreasing and stationary
strokes. However, since 2019, this range has narrowed,
with a minimum of 170 cm and a maximum of 184 cm.
The average height of the winners in the period analyzed is
176 cm, with a trend that follows the linear average almost
perfectly. From 2021 to 2024, the graph indicates a clear
increase in the average height of the winners.
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Fig. 4. Height of U.S. Open winners
Roland Garros Finalist

The graph (Fig. 5) shows an alternating trend, with both
increasing and decreasing traits. Height values vary from
an absolute minimum of 169 ¢cm to a maximum of 183 cm.
In the period considered, the average height of the finalists
stands at 175 cm, with a slight tendency to decline.
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Fig. 5. Height of Roland Garros finalist

Roland Garros Winners

The graph (Fig. 6) of the winners of Roland Garros
shows an alternating trend, with stationary, increasing
and decreasing traits. The values range from an absolute
minimum of 166 cm to an absolute maximum of 188 cm.
As 0f 2021, the maximum value is reduced to 176 cm, which
corresponds to the absolute minimum. The average height
of the winners is around 175 cm, with a clear upward trend.
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Fig. 6. Height of Roland Garros winners
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Wimbledon Finalist

The graph (Fig. 7) shows an alternating trend, with
phases of growth and decrease, as well as two-year periods
of stability. In the period analyzed, the absolute minimum
height recorded is 169 cm, while the absolute maximum
reaches 187 cm. The average height of the finalists stands
at 177 cm, but the general trend shows a clear decline. In
addition, a significant reduction in both the maximum and
minimum values (from 172 cm to 169 cm) is observed.
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Fig. 7. Height of Wimbledon finalist

Wimbledon Winners

The trend of the graph (Fig. 8) clearly shows phases of
growth and decrease, with some two-year periods of stability.
In particular, the absolute maximum value recorded is 188
cm, while the absolute minimum is 166 cm. The average
height of the winners of the tournament stands at 178 cm,
while the trend line shows a clear decline over time.
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Fig. 8. Height of Wimbledon winners

Grand Slam Winners

The graph (Fig. 9) shows both increasing and decreasing
variations over the period considered. In particular, the
absolute maximum value reaches 184 cm, while the absolute
minimum stands at 171 cm. The average height of Grand
Slam winners in the analyzed time interval is 176 cm. The
trend line is almost stable, overlapping the average value just
mentioned.
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Fig. 9. Height of Grand Slam winners

T-TEST

The statistical analysis highlighted significant differences
between the average height of the groups considered and the
reference mean of 180 cm. The key findings are as follows:

The negative t-values indicate that the average heights of
the analyzed groups are generally lower than the reference
mean.

The Cohen’s d suggests that the effect size is moderate
(between -0.4 and -0.6) for some groups and strong (up to
-1.0) for others.

Notably, the finalists and winners of Roland Garros
show the largest effect size (d = -1.0), suggesting that this
tournament tends to have shorter athletes compared to the
other Grand Slams.

The Wimbledon winners present the smallest difference
from the reference mean (d = -0.4), indicating that this
tournament features slightly taller players than the others.

Table 1. The statistical analysis differences between the
average height of the groups considered and the reference
mean of 180 cm

Group Meazlal;lsight t-value Cohen’s d
Australian Open Finalists 177 -4.24 -0.6
Australian Open Winners 176 -5.66 -0.8
U.S. Open Finalists 176 -5.66 -0.8
U.S. Open Winners 176 -5.66 -0.8
Roland Garros Finalists 175 -7.07 -1.0
Roland Garros Winners 175 -7.07 -1.0
Wimbledon Finalists 177 -4.24 -0.6
Wimbledon Winners 178 -2.83 -0.4
Grand Slam Winners 176 -5.66 -0.8

These results suggest that height may play a significant
role in competition, with some differences between
tournaments, likely related to the characteristics of the
playing surfaces.

ANOVA

To determine whether differences in the heights of
finalists varied significantly depending on the tournament
or playing surface, an analysis of variance (ANOVA) was
conducted. This statistical test allows for the evaluation of
significant differences among multiple groups by comparing
variability between groups to variability within groups.
Below are the ANOVA results for the comparison between
different tournaments and playing surfaces.

The analysis of variance (ANOVA) confirmed that there
are significant differences in the average heights of finalists
depending on the tournament played and the playing surface.

When comparing the different Grand Slam tournaments
(Australian Open, U.S. Open, Roland Garros, and
Wimbledon), the F-value = 14.18 with p < 0.00005 indicates
that the observed variations in height are not random but
reflect a significant trend. This suggests that each tournament
may favor athletes with different physical characteristics,
likely in relation to playing conditions and the most effective
strategies for competing at that level.
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Similarly, the playing surface also proved to be a
determining factor. ANOVA returned an F-value = 16.26
with p < 0.00005, confirming that the average heights of
finalists vary significantlyamong hard courts, clay courts, and
grass courts. This result suggests that the physical attributes
required to excel on each surface differ and that height may
represent an advantage or disadvantage depending on the
context.

In summary, these results support the hypothesis that
height is a relevant parameter in elite women’s tennis, but
its impact varies according to playing conditions. While
tournaments like the Australian Open seem to favor taller
athletes, in other contexts, such as Roland Garros, players
with different physical characteristics may emerge, likely to
better adapt to the specific demands of the surface.

Discussion

The aim of this study was to analyze the evolution of
the average height of Grand Slam finalists and winners over
time, with the aim of determining whether height is a key
factor for success in elite women’s tennis and whether its
impact varies according to the playing surface.

Starting from the analysis of the Australian Open finalists
and winners, the data show a clear trend of the average
height of the finalists increasing, which has gone from 175
cm to 179.5 cm. This suggests that, in a context characterized
by a fast surface, height can be a decisive element to compete
at the highest level. This hypothesis is further supported
by the observation that, starting from 2022, the average
height of the finalists has reached higher values both in the
absolute minimum (180 ¢cm) and in the absolute maximum
(184 c¢m), reducing the range of variation and confirming a
constant growth trend. The same trend can be seen among
the winners of the tournament, with an increase in average
height, suggesting that the selection of taller athletes may
represent a competitive advantage on this surface. These data
are consistent with the initial hypotheses of the study.

On the other hand, the analysis of the finalists and
winners of the U.S. Open reveals an opposite trend. The
average height of the finalists has progressively decreased,
from 177 c¢cm in 2000 to 175 cm in 2024. However, from
2021 onwards, the range of variation between the minimum
and maximum values has reduced, suggesting that in recent
years a balance has been achieved between height and other
physical qualities decisive for the game. This trend is only
partially consistent with the initial assumptions. As for the
winners, after a phase of fluctuating values until 2008, a
stabilization is observed for almost a decade, coinciding with
the dominance of one of the Williams sisters. From 2021
onwards, however, there is a new increase in the average
height of the winners, confirming the expected general trend.

In the case of Roland Garros, the average height of the
finalists shows a slight decrease, stabilizing at around 175
cm. This suggests that, on a surface such as clay, technical
skills and endurance may have a greater weight than height.
However, analyzing the winners, a different trend emerges:
the average height has increased from 173 cm to 176.5 cm,
with a stabilization starting from 2021 at a maximum value
of 176 cm. This could indicate that although height is not the
predominant factor on this surface, there is still a minimum
threshold that is considered advantageous. This is in line

with previous research showing that clay favors baseline play
and physical endurance rather than the power and speed
typical of hard surfaces (Reid et al., 2016).

The Wimbledon analysis, on the other hand, shows a
decreasing trend in the average height of the finalists, which
went from 183 cm to 177 cm in the period considered. This
result, reinforced by thereduction of minimumand maximum
absolute values, suggests that the characteristics required to
excel on grass may differ from those of other surfaces. The
same trend can be seen in the winners, with a decrease in
average height and the presence of stationary periods. This
trend, apparently at odds with initial assumptions, can be
explained by considering the specificities of the herb, which
reward speed, responsiveness and effective serve rather than
tall stature (Liu et al., 2016).

Finally, the analysis of the Grand Slam winners in the
period under consideration shows a general stability of the
average height of around 176 cm, a value that coincides
with the general trend. This suggests that while height is
not constantly increasing in elite women’s tennis, it is still
a minimum requirement to compete at the highest level.
However, starting from 2021, an increase in average height
is observed, a figure that is at least partly consistent with the
initial hypotheses of the study.

According to the authors of the study, the evolution of
the average height of Grand Slam finalists and winners is
the result of a natural selection process linked to the specific
technical needs of each playing surface. The growth in
stature in Australian Open and U.S. Open winners confirms
the hypothesis that greater height can promote a more
aggressive game, in line with previous studies highlighting
the importance of height in serve and groundstrokes on
hard surfaces (Giles & Reid, 2020). The stabilization of
heights at Roland Garros suggests that other skills, such as
mobility and endurance, may be more decisive for success
on clay (Sogiit, 2018). For Wimbledon, the downward trend
may indicate that quickness and the ability to adapt to an
uneven surface are more important than stature (Vaverka
& Cernosek, 2013). Overall, these results confirm what
has emerged from the existing literature, in fact although
height is a competitive advantage in tennis, its impact varies
depending on the playing conditions and the strategies
adopted by the athletes. Analyzing the data from the study
allows significant conclusions to be drawn about the role of
height in elite women’s tennis, but it is important to consider
both the strengths and limitations of the research.

This study has several strengths that strengthen its
validity and scientific relevance. First, the analysis was
conducted over a wide period of time, allowing us to identify
evolutionary trends in the stature of the finalists and winners
of Grand Slam tournaments. This longitudinal approach
allows for a better understanding of the influence of height
in elite women’s tennis and to assess any adaptations due to
changes in playing surfaces, playing style or athletic training
patterns. In addition, the study uses objective and measurable
data, ensuring a solid empirical basis for the conclusions
drawn. Another strength is the integration with the existing
literature, which allows the results to be contextualized and
compared with previous research on the role of height in
professional tennis.

However, the study also has some limitations. A first
aspect to consider is that the analysis focuses exclusively on
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height, without examining other anthropometric and bio-
mechanical factors that could affect performance, such as
limb length, muscle mass or body composition. In addition,
the height of female athletes has been considered as an inde-
pendent factor, while in reality success in tennis depends on
a complex set of variables, including technical, tactical, psy-
chological and athletic skills. Another limitation is individual
variability: although the finalists and winners of Grand Slam
tournaments have been analyzed, the sample may not be en-
tirely representative of the entire population of professional
tennis players. Finally, the study does not take into account
possible future evolutions in the style of play or physical
characteristics of female athletes, which could further change
the relationship between height and success in tennis.
Despite these limitations, the study makes a significant
contribution to understanding the role of height in elite
women’s tennis and paves the way for further research that
could deepen the link between physical parameters and
performance, including biomechanical and tactical aspects.

Conclusions

The study explored the evolution of the heights of Grand
Slam finalists and winners, with the aim of understanding
whether stature decisively influences success in elite
women’s tennis and how this impact can vary depending
on the playing surface. Analysis of the data showed that
height is indeed a relevant factor, but its role appears to be
differentiated according to the specific characteristics of the
tournament surfaces. The increase in average height in the
Australian Open and U.S. Open finalists and winners, on fast
surfaces, suggests that height can give advantages in terms
of power and court coverage in these contexts. Conversely,
data from Wimbledon and Roland Garros, with more stable
or declining trends, suggest that on slower surfaces, such as
grass and clay, other factors, such as mobility and endurance,
may have a greater weight.

The stability observed in the average heights of Grand
Slam tournament winners, with a slight increase since 2021,
supports the hypothesis that there is an optimal minimum
height to compete at world level, but also that the variability
of physical characteristics remains a fundamental element in
sporting success.

The practical implications of these results suggest that
female athletes could be selected not only on the basis
of their height, but also considering other physical and
technical parameters, in particular those more related to the
specificities of the surfaces on which they play. In addition,
the findings contribute to a greater understanding of how
women’s tennis is evolving, with stature trends mirroring the
game’s adaptation to modern demands.

Despite the conclusions obtained, this study also raises
questions about aspects that are still little explored. A future
perspective could be to include additional anthropometric
parameters, such as limb length or body composition, to
better understand how these factors may interact with height
to influence performance. In addition, it would be interesting
to examine the evolution of the physical characteristics
of female athletes in relation to athletic preparation and
developments in tennis-specific training techniques.

Another line of research could focus on the analysis of
the evolutionary trends in the stature of female athletes of

different nationalities, to assess whether there are significant
differences based on cultural or geographical factors. In
addition, a deeper analysis of the interactions between
physical characteristics and game tactics, such as the ability
to adapt to different surfaces or the speed of the serve, could
offer new insights for coaches and athletes in choosing
training models.

Finally, longitudinal studies that also consider the
future performance of female athletes could enrich the
understanding of the evolution of physical characteristics
over the course of a tennis player’s career, thus offering
further perspective on the impact of height and other
physical parameters on success in elite women’s tennis.
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AHTpONOMETPUYHI acCNeKTN Ta CNOPTUBHA
pe3ynbTaTUBHICTb Y XKiHOYOMY TeHici
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ABTOpPCHKMIT BKIAJ: A — Au3aiiH gocmipkeHHss; B — 36ip ganux; C - crataHanis; D — migroroska pykormcy; E — 36ip kowrtis

Pedepar. Crarrs: 9 ., 1 Tabn., 9 puc., 24 mxeper.

Icropis nuraHHA. B ocTaHHI fecATWIITTS MUTaHHA eBoMoLii Gi3MYHNX XapaKTepPUCTUK CIIOPTCMEHOK Y >KiHOYOMY
TeHici cTazo ImpeAMeTOM 3alliKaB/IeHOCTi, 0COOMMBO I[OJO BIUIMBY 3POCTY Ha [OCATHEHHS YCHIIIHNX pe3y/lIbTaTiB Ha

TypHipax Benukoro miemy.
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Mera gocmimxenns. e focmifmKeHHs Mano Ha MeTi IIPOAHAIi3yBaTy €BOJIOL{I0 IOKa3HNUKIB 3pocTy (iHamiCcTOK i
HePEMOXKHNUILb XKIHOYMX TYPHIpiB Bennkoro mnemy 3afiis BUSHa4eHHs TOTO, YN € 3piCT BUpilIaabHUM (aKTOPOM YCITiXYy i
Yl BapilO€THCA 1€l BIUIMB 3a71€XKHO BiJl TUIIIB IIOKPUTTSA irpOBOTO MaliJaH4YMKa.

Marepianu ta Metopu. [IpoBeeHO peTpOCIIEKTMBHUII aHaIi3 IIOKa3HVKIB 3pocTy (iHaTICTOK Ta IepeMOKHUID 3
2000 mo 2024 pik Ha YOTMPbOX TOJIOBHUX TypHipax Bemukoro memy: Bigkpurtuit yemmionar Ascrtpartii, Poman-Tappoc,
Bim6npon i Bigkpurnit yemmionar CIITA. TIopiBHAHHS ZaHUX MPOBOAWIOCH MDX TYpHIpaMy Ha MIBUJKUX IMOKPUTTIX
(Bigxputwnit vemmioHat ABctpartii Ta Bigkputuit yemmionar CIIIA) Ta TypHipamu Ha noBinpHKX TOKpUTTsX (Poman-Tappoc
Ta BiM6n1moH).

PesynbraTi. Pe3ynpraTyt JOCIiKeHH BCTAHOBIUIN 3HAYHe HiBUIIEHHS TOKa3HUKIB CepeHbOro 3pocTy (iHamicTOK
Ta HePEeMOXXKHUI[b TYPHIpiB Ha MIBUAKNUX HOKPUTTSX, IPUYOMY YiTKe 30i/IbIIEHHA IIbOTO IOKa3HVKA CIIOCTepiraeTbcA 3
2021 poxky. Y TypHipax Ha IIOBUIbHUX IIOKPUTTSX HMOKA3HMK CEPEIHBOTO 3pOCTY MaB CTabimbHimI TeHAeHLii abo fero
3HIDKYBAaBCs, 11O CBIAYMTD IIPO KIIOUOBY POIb y JOCATHEHHI YCINNIIHMX pe3ynbTaTiB iHmmMX (PisMYHUX SKOCTEN, TAKUX
SIK PYXIUBICTb i BUTpMBAMCTh. 30KpeMa, TIOKa3HMK CepPefHbOro 3pocTy ¢iHamicTok Bigkpuroro yemmionaty ABcrparii
ta Bigkpuroro yemmionary CIIIA meMOHCTpyBaB IOCTifiHe 3pOCTaHHSA, TOAL AK Ha TypHipax Poman-Tappoc ta Bimbnponi
KOJIMBAHHA NTOKA3HMKIB BUABUINCA CTPUMAaHIIINMIU.

Bucnosku. IIpoBenene fOCHifP)KeHHA MiITBEPIKYE, 1O 3PiCT Mae CYTTEBMII BIUIMB Ha JOCATHEHHA YCIIIIHMUX
pe3ynbTariB y TypHipax Benmukoro miemy, OffHaK i€l BIUIMB OITOCEPENKOBYEThCA TUIIOM IIOKPUTTSA irpOBOTO MalilaH4YMKa.
VY TypHipax Ha MIBUJKKUX IOKPUTTAX BUIMI 3PiCT, IMOBipHO, Ha/Ja€ KOHKYPEHTHY IlepeBary, B TOJ Yac K Ha ITOBiIbHUX
MOKPUTTSIX CBOIO PO/Ib MOXKYTb BifjirpaBary iHuti ¢isnuni pakropu. [loganbiui mepcrieKTUBY BKIIOYAIOTh BUBYEHHS iHIINX
AQHTPOIOMETPUYHMX 3MIHHMX Ta aHaIi3 IXHbOI eBOJIIOLIT BiAIIOBIZHO /1O TOTPeb Cy4acHOI IpH.

Knro4yoBi cmoBa: aHTponIoOMeTpMYHI aCIIEKTH, Pe3y/IbTaTUBHICTD, XKiHOYMII TeHic.
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