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Abstract
Padel tennis is played on different surfaces and the padel tennis court is made of different materials. This influences how

the ball can be played back after it hits or bounces on them. The aim of this study was to analyse the characteristics of

shots played to the fence in professional padel tennis. A total of 489 shots to the fence played by the 8 best pairs (16 male

and 16 female players) competing in an international professional tournament were recorded. Using an observational meth-

odology, variables such as the distance of the shot to the net, the side of the court from which the shot was played, the

trajectory of the shot and the type of shot were analysed and compared according to gender and effectiveness. The results

showed that in women’s padel, the overhead shot was significantly more used to play the ball to the fence (48.4%) as

compared to men’s padel (39.9%), where volleys were significantly more used (39.5%) as compared to women’s padel

(30.5%). Crosscourt shots were significantly more effective (24.2%) than the down the line ones (16.8%). Groundstrokes

were the strokes which produced significantly higher number of winners (25.2%) as well as errors (31.1%). As the distance

to the net increased, the effectiveness of the shot played to the fence significantly decreased. These data can serve as a

reference for padel players and coaches when planning training sessions adapted to the characteristics of the competition.
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Introduction
Padel is played on a court where the ball can hit or bounce
on different surfaces before being returned (the ground, the
walls, or the fences).1 The different materials where the ball
bounces, as well as the various compositions and uniform-
ities of these materials (artificial turf, glass and/or electro-
welded mesh) can increase the difficulty in the perception
and effectiveness of the shots.

In recent years there has been a considerable increase in sci-
entific studies related to padel,2 especially in performance ana-
lysis, due to its considerable application to the training of
high-performance players,3 and thanks to the use and validation
of instruments and observation programmes.4–6 However, to
date, studies have only been conducted to analyse the effective-
ness of shots when the ball bounces on a homogeneous surface
(floor or wall), and not on the fence, the composition of which
could increase the difficulty of the shots.

In general, studies have determined that in padel there
are two basic tactical positions of play: the attacking pos-
ition, which is the one in which the team plays in positions

close to the net, and the defensive position, which is the one
in which the team plays at the back of the court.7 In this
way, there is a continuous dichotomy during the point,
where the players at the net try to maintain their advanta-
geous position, while the team at the baseline tries to
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recover it.8,9 This is because research has shown that in
padel there is a greater probability of winning the point
when playing close to the net.8,10,11 Therefore, it has also
been found the most used strokes in padel are volleys,
trays, and overheads12–14. Furthermore, in terms of the dir-
ection of the strokes, more crosscourt than down the line
shots have also been observed, aiming at the sides of the
court, with the intention of causing a rebound on the
fence, on the side wall or a double rebound with the side
wall and the back wall to win the point.9,10 The use of cross-
court shots seems to be more effective in winning the point
when players play close to the net, especially in the central
area of the court, as there is a greater angle for the cross-
court shot.10 Consequently, a recent study analysing the dir-
ection of the serve in high-level padel players established
that more than 60% of the serves are directed towards the
glass area (crosscourt trajectory), forcing the opponents to
make a greater number of errors14,15 This may be due to
the greater length of the court in diagonal trajectories,
which results in a lower risk of making unforced errors,
as well as to the possibility of generating possible
bounces on the side and back glasses or fence, increasing
the difficulty for the opposing pair to find an optimal
response. This scenario, together with the uncertainty of
the bounce of the ball after it has hit the fence or the differ-
ent walls, depending on the height and spin of the ball,
means that cross court shot has a relevant role in the devel-
opment of the points. However, the studies that have ana-
lysed the trajectories of the strokes and their effectiveness
have only categorised the direction of the shot as down
the line or crosscourt, without considering other important
variables such as hits to the wall or to the metal fence.
The characteristics of the padel court imply that one
section of the side walls is made of electro welded metal
mesh (fence), and the rules of the game allow the ball to
be played to it during the point.1 The impact of the ball on
the fence can produce a change in its trajectory or direction,
making it difficult for the opposing team to return it, which is
why this type of shot can be very effective in winning points
in padel. Knowledge of the characteristics of this type of shot
can be very useful for coaches and players when designing
training sessions and preparing strategies for competition.16

Therefore, the aim of the present study was to analyse the
characteristics of the shots played to the fence in professional
padel, depending on the gender of the players and the effect-
iveness of their shots.

Method

Sample
The sample consisted of 489 shots played to the fence which
were part of 14matches (7men’s and7women’s) of the official
World Padel Tour 2020 professional Circuit. In both men and
women, there were 2 teams that participated in 3 matches, 2

teams that participated in 2 matches and 4 teams that partici-
pated in 1 match. The strokes to the fence made by the 32
players participating in the tournament were recorded, of
which 16 were men with an average age of 30.56±6.80
years, and 16 women with an average age of 31.88± 6.81
years. For bothmen andwomen, 15 playerswere right-handed,
and 1 player was left-handed. All players taking part in the
matches were professional and held international world rank-
ings in their respective women’s’ and men’s’ categories.

Variables analysed
The variables analysed were as follows:

ØShots played to the fence: Defined as the technical
action in which the player plays the ball towards one
of the side fences of the opponent’s court.
ØPlayer playing to the fence: It differentiates between
the serving partner and the return partner.
ØShot type: The classification proposed by several
authors12,14,17 was used. It distinguishes between:
• Volleys: A shot played before the bounce that is hit
with a short high to low swing of the racquet. It differ-
entiates between a forehand volley (hit on the player’s
dominant side) and a backhand volley (hit on the
player’s non-dominant side).

• Overheads: A shot without a bounce, taken over the
player’s head, with a long high to low swing of the
racquet.

• Bouncing shots: Shot played after the ball has
bounced on the ground.

ØShot effectiveness: It differentiated between winning
shots, errors (without distinction between forced and
unforced errors), and non-ending shots.10

ØHitting side: The court was divided into 3 zones of 3.33
metres each. It differentiated between hitting on the left
side of the court, hitting on the right side of the court,
and hitting in the centre of the court (Figure 1).
ØDistance to the net when hitting: The court was divided
into 5 zones of 2 metres each according to the distance to
the net when hitting17 (Figure 1).
ØShot trajectory: A differentiation was made between
playing down the line and crosscourt18 (Figure 1).
ØShot number during the point: The number of the shot
within the point in which the shot is played to the fence
was counted.
ØPoint type: It was differentiated between a deciding
point (a point in which one of the teams has the option
of winning the game (e.g. 40-30) and a non-deciding
point (a point in which it is not possible to win the
game, e.g. 30-0).19

Procedure
The matches analysed were broadcasted in streaming on the
World Padel Tour website (www.worldpadeltour.com), and
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subsequently hosted on Youtube (www.youtube.com),
from where they were downloaded for the observation, col-
lection, and analysis of the data. For this process of record-
ing and data collection, the specialised software LINCE20

was used. An ad-hoc instrument was designed to analyse
the variables of our study: player who hits the shot, shot
type, direction, and effectiveness, court side, distance
from the net at which the shot is played towards the fence
and number of strokes per point. The Kinovea software
(V.27.1; Kinovea open-source Project, kinovea.org) was
used to draw the dividing lines on the court (hitting side
and distance to the net). The data were analysed by system-
atic observation, which was carried out by two experts who
were trained to perform this task. At the end of the training
process, each observer analysed the same matches to calcu-
late the inter-observer reliability through the Multirater
Kappa Free,21 which provided values above .80 for all vari-
ables. To ensure data consistency, intra-observer reliability
was also assessed at the end of the observation process, and
minimum values of .80 were found. The kappa values
obtained allowed us to consider the degree of agreement
as very high (>.80).22

Data analysis
First, a descriptive exploration of the data obtained was
carried out and the mean (M), standard deviation (SD),

frequency (n), percentage (%) of the total sample were cal-
culated. Subsequently, Kolmogorov Smirnov tests for nor-
mality and Levene’s test for homogeneity of variances were
performed. A comparison of serve and return statistics by
gender and hitting effectiveness was performed using
Pearson’s Chi-Square test, with subsequent Z-tests for com-
parison of column proportions with Bonferroni significance
adjustment. Corrected typed residuals (CTRs) were calcu-
lated to analyse the significance of these relationships.23

Effect size was calculated from Crammer’s V, where
values of 0.1 represented a small effect, 0.3 a medium
effect, and 0.5 and above a large effect.24 Finally, correla-
tions were calculated using Spearman’s Rho test to deter-
mine the relationship between the efficiency of playing to
the fence and the distance to the net. A significance level
of p < 0.05 was established. All data were analysed with
the statistical package IBM SPSS 20.0 for Macintosh
(Armonk, NY: IBM Corp.).

Results
Table 1 shows the descriptive statistics and the differences
between genders in the different variables related to playing
to the fence in padel. As it can be observed, in general,
playing to the fence was performed more frequently by
the serving partner (26% more shots played to the fence
than the receiving partner). Depending on the hitting side,

Figure 1. Definition of variables related to direction, side and distance to the net when playing to the fence.
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this shot was predominantly played (more than 45%) from
the centre of the court, although the player on the left side
played 10% more shots to the fence than the player on
the right side. As per the distance from the net at which
the shot was hit, it is worth noting that more than half of
the shots (56.5%) were hit between 4–8 metres.
According to the type of shot, overheads were the most
used shots to direct the ball to the fence (44.2%). In terms
of trajectory, it is worth noting that the frequency of cross-
court shots was three times higher than that of down the line
shots. In relation to the effectiveness of the shot to the fence,
in almost 60% of the shots the point continued, and 5%
more winners than errors were observed. Finally, with
regards to the number of shots in the point, half of the
shots to the fence were played mainly in the first 10 shots
of the point.

When examining the differences between genders, no
significant differences were found between men and
women in the characteristics of the shots played to the
fence. However, it can be observed that men played 7%

more shots to the fence than women did when the partner
was serving, while women used it almost 10% more
during the rest of the game. With respect to the type of
stroke, men played 9% more volleys to the fence than
women did, who used 9% more overheads than men did.
Finally, in women’s padel, 8% more strokes were played
towards the fence between strokes 11 and 20 during the
point.

Table 2 shows the differences in the characteristics of the
shot to the fence as a function of the effectiveness of the
shot. As it can be seen, on deciding points there is a signifi-
cant increase of 8% of winning shots to the fence as com-
pared to non-deciding points (X2= 4.399; DF= 2; V=
.095). No significant differences were found in the effect-
iveness of playing to the fence as a function of the hitting
side. On the other hand, the type of shot played does
seem to determine the efficiency of the action of playing
to the fence (X2= 20.311; DF= 4; V= .144). Thus, it can
be observed that groundstrokes have a significantly higher
percentage of winning shots than volleys and overheads.

Table 1. Descriptive statistics and differences between genders in the characteristics of the shot played to the fence in padel.

Gender differences

General
Male Female

Sig.

N (%) N (%) RTC N (%) RTC

Team
Serving 308 (63.0) 163 (67.1) 1.9 145 (58.9) −1.9 .062

Receiving 181 (37.0) 80 (32.9) −1.9 101 (41.1) 1.9

Shot side
Left 158 (32.3) 73 (30.0) −1.1 85 (34.6) 1.1 .553

Centre 226 (46.2) 117 (48.1) .9 109 (44.3) −.9
Right 105 (21.5) 53 (21.8) .2 52 (21.1) −.2

Distance to the net
0-2 metres 70 (14.3) 33 (13.6) −.5 37 (15.0) .5 .840

2-4 metres 106 (21.7) 55 (22.6) .5 51 (20.7) −.5
4-6 metres 126 (25.8) 58 (23.9) −1.0 68 (27.6) 1.0

6-8 metres 150 (30.7) 78 (32.1) .7 72 (29.3) −.7
8-10 metres 37 (7.6) 19 (7.8) .2 18 (7.3) −.2

Type of shot
Volleys 170 (34.8) 95 (39.5) b 2.0 75 (30.5) a −2.0 .101

Overheads 216 (44.2) 97 (39.9) b −1.9 119 (48.4) a 1.9

Bounce shots 103 (21.1) 51 (21.0) .0 52 (21.1) .0

Trajectory
Crosscourt 370 (75.7) 184 (75.7) .0 186 (75.6) .0 .977

Down the line 119 (24.3) 59 (24.3) .0 60 (24.4) .0

Effectiveness
Non-ending 291 (59.5) 151 (62.4) 1.2 140 (57.1) −1.2 .490

Winner 111 (22.7) 50 (20.7) −.9 59 (24.1) .9

Error 87 (17.8) 41 (16.9) −.5 46 (18.8) .5

Number of shots
1-10 shots 248 (50.7) 130 (53.3) 1.2 118 (48.0) −1.2 .220

11-20 shots 159 (32.5) 70 (28.8) −1.7 89 (36.2) 1.7

+ 20 shots 82 (16.6) 43 (17.7) .5 39 (15.9) −.5

Note: N=Number; %= Percentage; CTR=Corrected Typed Residuals; a, b=Bonferroni adjusted differences in column percentages; Sig.= significance.
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However, these types of shots also have a significantly
higher percentage of errors than volleys and overheads,
which have a higher percentage of continuity of the point.
Finally, the trajectory of the shot also seems to significantly
determine the effectiveness of the shot (X2= 20.311; DF=
4; V= .144). Thus, there is a significant increase in the per-
centage of winning shots (8%) when they are played cross-
court, while when they are played down the line, the
percentage of errors is 23% higher.

Figure 2 shows the percentage of points won and lost in
relation to the hitting distance from the net for the total
number of shots (played by male and female players). A
significant increase in the percentage of errors was observed
as players play the shot far from the net (p < .05). On the
contrary, the percentage of winning points increases signifi-
cantly when players are closer to the net (p < .05).

Discussion
The aim of this study was to analyse the characteristics of
the shot to the fence in professional padel, as well as to
observe the differences depending on the gender of the
players, the effectiveness of the shot, and the distance to
the net. The main results showed that the serving team
played a higher percentage of shots to the net as compared
to the receiving team (increasing by almost 30% in women
and 35% in men). This could be explained by the fact that,
as in doubles tennis,25 generally the serving team has a pos-
itional advantage at the start of the point, by maintaining a
position close to the net,26 which provides them with more
options to play shots to the fence. Regarding the side where
the shot is played from, it is worth noting that around 50%
of the shots that are played to the fence are hit from the
centre of the court and, in addition, the frequency is

higher on the left side than on the right side of the court.
As mentioned above, most of the shots in the centre of
the court are played from the middle of the court and at
the net,10 so, as more shots are played from that area, it is
logical that there is a higher percentage of shots played to
the fence. As per the distance from where the shot is
made, it can be observed that a high percentage of shots
to the fence are played between 2 and 8 metres. This may
occur because when players play very close to the net, as
is also the case in doubles tennis,25 they generally try to
finish the point with a winning shot,27 while when they
play from zones far from the net, they have a smaller
angle to play the ball to the fence.10 Regarding the type
of shot, overheads are the most used shots when playing
to the fence, as these attacking strokes are the most effective
since they allow players to hit with high speed and generate
greater uncertainty after rebounding off the fence.14

As per the difference between genders, overheads are
used more often by women than men because it has been
found that women use the lob more frequently than
men.19,28 This, together with the fact that the overhead in
the women’s game is played with less power than in the
men’s, means that women use this shot towards the fence
more frequently than men do. For the same reasons, men
use more volleys to play the ball to the fence than women
do. In terms of direction, crosscourt shots are used more fre-
quently than down the line ones, as the crosscourt shot
allows for a greater angle to direct the ball to the fence
than the down the line.10 In terms of shot effectiveness,
there are no significant differences between genders.
However, it has been observed that men play a higher per-
centage of shots to the fence between the first and 10 strokes
and women play between the strokes 10–20. This is prob-
ably because the duration of the points in the men’s game

Table 2. Effectiveness of the shot played to the fence as a function of the point type, the shot type, the trajectory, and the side of the

shot.

Non-ending Winner Error
Sig.

N (%) RTC N (%) RTC N (%) RTC

Point type
Deciding point 78 (57.8) −.6 38 (28.1) a 1.9 19 (14.1) a −1.4 .111

No deciding point 213 (60.5) .6 71 (20.2) b −1.9 68 (19.3) b 1.4

Side of the shot
Left 92 (58.2) −.5 39 (24.7) .8 27 (17.1) −.3 .913

Centre 134 (59.6) −.1 49 (21.8) −.3 42 (18.7) .4

Right 65 (62.5) .6 21 (20.2) −.6 18 (17.3) −.2
Shot type

Volleys 103 (60.9) a .4 38 (22.5) a .0 28 (16.6) a −.5 .000

Overheads 143 (66.5) a 2.7 45 (20.9) a −.7 27 (12.6) a −2.7
Groundstrokes 45 (43.7) b −3.7 26 (25.2) b .8 32 (31.1) b 3.9

Trajectory
Crosscourt 234 (63.6) a 3.0 89 (24.2) a 1.7 45 (12.2) a −5.7 .000

Down the line 57 (47.9) b −3.0 20 (16.8) b −1.7 42 (35.3) b 5.7

Note: N=Number; %= Percentage; CTR=Corrected Typed Residuals; a, b=Bonferroni adjusted differences in column percentages; Sig.= significance.
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is shorter than in women’s,14 so women have more options
to play this type of shot later in the point than men do.

On the other hand, in terms of the effectiveness of the
shot to the fence; when the point is "not deciding" there
is a higher number of errors than when it is "deciding". In
addition, "non deciding" points also have a lower percent-
age of winning points as compared to "deciding" points.
These results may occur because, on important points, high-
level players adopt more conservative strategies, resulting
in fewer errors and fewer winners. Regarding the hitting
side, there are no significant differences, although we can
observe a high number of shots that are played from the
centre of the court, followed by the left side. The differ-
ences with respect to the right side may be because the
player playing on the backhand side participates more in
the game than his partner, and he generally has a greater
reach and power in the flat overhead.14 As per the type of
shot, groundstrokes are the most effective ones, as they
are normally hit when the opponents are at the net and,
therefore, they will be forced to hit the ball once it has
passed them, which entails great difficulty. However, this
type of shot is also the one with which most errors occur,
since as the distance to the net increases, the effectiveness
of the strokes decreases14 and, therefore, the shots to the
fence are very risky. As per the trajectory, although
varying the directions of the shots is one of the fundamental
tactical principles to achieve success in racket sports,9,29

regarding the shots to the fence, it should be noted that
crosscourt shots are much more effective than those
played down the line, since they produce a greater
number of winning shots and a lower number of errors.
To conclude, it was observed that as the distance to the
net increases, the number of errors increased and the
number of winning shots decreased, which shows a lower
effectiveness, as observed also in previous studies.14

Therefore, one of the main strategies in padel is to get or
to maintain the position in the offensive zone at the net,
to take the initiative of the game and increase the probabil-
ity of winning the point.

Conclusions

Limitations of the study and future proposals
This research has some limitations that must be considered
when interpreting the results. Firstly, regarding the errors,
the difficulty of the definition implies that no distinction
has been made between forced and unforced errors.
Therefore, not all errors have been produced by the diffi-
culty of the shot to the fence but may have been caused
by poor execution or decision making by the player.30 In
addition, the reliability of the areas in which the shots
were hit could not be complete, as on some occasions the
players hit on the edge between several areas. On the
other hand, it would also be interesting for future studies
to consider the period of the match in which more or
fewer shots to the fence are played, since this will help to
differentiate, for example, its use between the different
sets or different games within a set. Finally, it would be
advisable to replicate this work in the junior categories or
with recreational padel players, to find out the tactical dif-
ferences depending on the level of play of the players.

Practical applications
The results obtained in this study can serve as a reference
for padel coaches and players when designing specific prac-
tice sessions and exercises that consider the characteristics
of the shot played to the fence, as well as when preparing
specific strategies for the matches to improving the

Figure 2. Efficiency of the shot to the fence as a function of the distance to the net.
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player’s decision-making.31 In addition, when considering
the high effectiveness of this shot, it seems necessary for
coaches to plan exercises that, in addition to the use of
this type of shot, they include the practice of qualities
such as reaction speed and agility that will help the player
to also implement defending options against the use of
this shot.

The shot played to the fence produces an unpredictable
bounce, which usually produces a change in the trajectory
and the direction of the ball and makes it difficult for the
opposing team to play it back. This study has analysed
the main characteristics of this shot, and has reached the fol-
lowing conclusions:

– The serving team plays a greater number of shots to the
fence than the receiving team.
–Most of the shots to the fence are played between 4 and
8 metres from the net.
–Men play more volleys to the fence than women, while
women play more overheads than their male
counterparts.
– Overheads to the fence are the most effective shots,
followed by volleys and then groundstrokes.
– Depending on the trajectory, when playing to the
fence, crosscourt shots are more effective than down
the line ones.
– An increase in the distance from the net when execut-
ing the shot played to the fence significantly reduces its
effectiveness.
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