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Abstract
Objective: The objective of this study was to establish the main causes of pain and foot injury during paddle tennis. 

Patients and methods: To carry out this work, interviews were conducted with a sample of ninety-six athletes from the main clubs in 
Navarre who met the inclusion requirements. The variables studied were grouped into anthropometric, morphology of the knee, sports 
habit, footwear use and complementary. 

Results: Players with a height of less than 175 cm, with an overweight BMI, with specific training and genu valgum, suffered more 
pain in the last month. Subjects older than 45 years showed a significantly higher onset of pain in the last three months. Subjects with an 
overweight BMI, with specific training for paddle tennis, genu varum and lumbar pain, showed significantly higher occurrence of injury 
in the last three months. 

Conclusion: Reduce the BMI of paddle players, distribute of the vector forces of the lower limbs, as well as performing a varied training 
without high specificity, could be the main elements to be considered when preventing the appearance of injury or plantar pain in the 
practice of paddle tennis, aspects that should be taken into account more with increasing age.

Resumen
Objetivo: El objetivo de este estudio fue establecer las principales causas de aparición de dolor en el miembro inferior en la práctica 

deportiva del pádel.

Pacientes y métodos: Se diseñó un estudio analítico observacional que se llevó acabo en los principales clubs deportivos de pádel 
de Navarra, mediante entrevistas a deportistas que cumplían los requisitos de inclusión. Las variables estudiadas se agruparon en: antro-
pométricas, morfología articular de la rodilla, de hábito deportivo, de uso de calzado y complementarias. 

Resultados: los jugadores con altura inferior a 175 centímetros, con índice de masa corporal de sobrepeso, con un entrenamiento 
especifico y rodillas valgas, sufrían mayor aparición de dolor en el último mes. Los sujetos con una edad mayor de 45 años mostraban un 
significativo aumento en la aparición de dolor en los últimos tres meses. Los sujetos con sobrepeso, con entrenamiento específico para 
pádel, rodillas varas y dolor lumbar, mostraban significativamente una mayor aparición de lesión en los últimos tres meses.

Conclusión: reducir el sobrepeso de los jugadores de pádel, distribuir las fuerzas vectoriales de los miembros inferiores, así cómo 
llevar a cabo un entrenamiento variado sin elevada especificidad, podrían ser los principales elementos para tener en cuenta a la hora de 
prevenir la aparición de lesión o dolor plantar en la práctica del pádel, aspectos que se deben considerar más con el aumento de la edad.

http://dx.doi.org/10.20986/revesppod.2025.1727/2025
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Introduction

Padel1 is a racket sport played on a court, always in doubles. In 
2023, with 98,000 licenses in Spain, it surpassed tennis in popular-
ity.2,3 Studies indicate that between 34 % and 42 % of injuries oc-
cur in the lower limb (LL) versus 25-26 % affecting the upper limb 
(UL).4−7 The foot and ankle are the most affected area, account-
ing for 41 % of injuries, with plantar fasciitis being the most recur-
rent.8 It’s estimated that 2 out of 5 players were injured in 2017, and 
the probability increases with over 1 year of experience and between 
2-6 weekly sessions,9 leading to work absenteeism due to sick leave.5

Studies suggest that one of the injury factors could be the artifi-
cial turf, a standard surface in padel,10 and its slippery characteristic, 
similar to clay in tennis. The inherent nature of the sport—being ex-
plosive, fast, and intense with uncontrolled jumps and falls—com-
bined with inadequate technique, could be another factor. The most 
common movements in padel11 are lateral displacements, which 
generate pressure on the mid-forefoot and hindfoot (Figure 1A), and 
the split-step (jump before hitting the opponent’s shot), where the 
highest pressures are reached in the forefoot (Figure 1B). To reduce 
plantar pressure, we should consider two variables: first, the type 
of court surface. Literature suggests a higher rate of foot and ankle 
injuries on artificial turf. 12 Since this is a slippery surface, footwear be-
comes highly relevant, and its choice will be affected by the athletes’ 
physical condition and sex.13 In Lam’s study, different heel curvature 
designs were found in footwear, which could influence the alteration 
of ground reaction force during impact in badminton lunges and thus 
affect players’ performance in their vertical load rates and ground 
reaction forces (GRF) with the potential risk of causing injuries.14 We 
haven’t found literature studies analyzing the relationship between 
footwear, injury location, and type in racket sports, nor studies linking 
injury rates and sex in padel. However, we did find a study by Yang X 
et al.15 where they observed significant differences between men vs 
women in forward lateral displacement (chasse-step) in hip flexion, 
adduction, and internal rotation moment in table tennis.

The number of studies on lower limb injury in padel players is 
very limited, despite its high practice and current popularity. Simi-
larly, we deem it appropriate to directly transfer the results high-
lighted in the literature for other racket sports regarding injury-re-
lated factors. Therefore, the objective of this study is to determine 
the influence of various variables analyzed in other racket sport 
studies on a population of padel players and their impact on the 
presence of foot pain.

Patients and methods

Study population

The current study was developed from a set of standardized in-
terviews conducted with an adult population of padel players of both 
sexes. Inclusion criteria: adult padel athletes who trained between 2 
and 6 sessions per week, with at least one year of experience, without 
chronic lower limb injuries (knee ligament ruptures, Achilles tendi-
nopathies, tibia and fibula fractures, among others), and active dur-
ing the last year. Exclusion criteria were training less than 2 or more 
than 6 sessions per week, less than one year of padel experience, the 
presence of chronic lower limb injuries, and not being active during 
the last year. This was to establish if the occurrence of foot pain or 
injury during sports practice could be related to anthropometric, age, 
sex, or footwear use variables, among others.

All data were collected by the main researcher and author of this 
article (J.J.P.C.). The interviews were conducted in person by the same 
person, a podiatrist by profession, at clubs in Navarre (Spain) (Pablo 
Semprun Sport Center, Navarra Pádel, Aranguren Pádel Club). Before 
any test, the objectives, benefits, and possible risks derived from the 
studies were explained, and informed consents were signed.

Variables

The analyzed variables were obtained through individual inter-
views, following a pattern described in a standardized questionnaire 
for the subject sample (Annex 1).

a) Dependent Variables:
• Occurrence of pain during play, not implying cessation 

of the session. This variable was analyzed for the period 
of the 3 months prior to the interview, categorized into 3 
quantitative categories: Value (0) was defined for subjects 
who reported no days with pain in the indicated period. 
Value (1) was defined for subjects who had less than 3 days 
of pain in the indicated period. Value (2) was defined for 
subjects who reported more than 3 days of pain in the in-
dicated period.

• Occurrence of injury, linked to a clinical diagnosis or indefi-
nite cessation of play until recovery. This variable was ana-
lyzed for the period of the 3 months prior to the interview, 
classified into 2 values: (0) absence of injury; (1) existence 
of injury in the indicated period.

b) Independent Variables: Dual variables were studied by divid-
ing the subjects into 2 groups, depending on the presence 
or absence of the indicated variable (e.g., men and women; 
normal weight and overweight; with plantar hyperkerato-

Figure 1. Pressure map during padel gestures (A-forward run, B-split-
step). Priego, J.I and collaborators. 2014. Algorithm implemented in 
MATLAB®.
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sis and without plantar hyperkeratosis, etc.). For non-dual 
variables, such as foot size, height, or weight, the group was 
divided aiming for the greatest equity of the sample in both 
groups. The subject groupings for each variable are defined 
in Table I.
• Anthropometric variables: Sex, weight, height (used to 

 calculate BMI in kg/m2), and foot size were provided by 
the subjects through the interview.

• Joint morphology variables: Knee alignment in the frontal 
plane and sagittal axis (straight, varus, or valgus knee) was 
analyzed visually.

• Sports habit variables: Experience in padel, whether they 
practiced any other sport or if padel was their exclusive 
practice, as well as the characteristics of the training per-
formed (whether it was padel-specific or not, or if they 
were receiving any type of treatment to prevent pain or 
injury during play) were recorded.

• Footwear use variables: Specific and exclusive use of foot-
wear, duration of use, wear and tear, and use of custom 
podiatric insoles were analyzed.

• Complementary variables: The occurrence of onychomyco-
sis and plantar hyperkeratosis that could affect foot sup-
port was analyzed through a visual clinical examination 
performed on all participants to observe foot lesions, as 
well as lower back pain or quality of night rest.

Statistical analysis

Mean and standard deviation were used for quantitative vari-
ables, and percentages for qualitative variables. The studied sample 
was grouped into two general morphological median groups with 
different numbers of subjects for each variable, as already indi-
cated. A hypothesis test was applied to evaluate the difference in 
means between the resulting study groups for each dependent vari-

Table I. Number of subjects grouped by independent variables for comparison

Anthropometry

Sex
Women Men

Age
< 45 years > 45 years

28 68 52 44

Weight
<75 kg >75 kg

Height
< 175 cm > 175 cm

48 48 50 46

Foot size
<42 >42

BMI
Normal weight Overweight

46 50 27 69

Conditionals

Experience
<10 years >10 years

Exclusivo
No Yes

52 44 59 37

Specific 
Yes No

Treatment
Yes No

47 49 60 36

Equipment

Insole 
Yes No

Specific 
No Yes

21 75 5 91

Exclusive
No Yes

Duration
<1 year >1 year

6 90 67 27

Morphology

Valgus alignment
Straight Valgus

Varus
Straight Varus

47 27 47 22

Calluses (Toe 1)
No Yes

 
50 46

Other causes

Dentist consultation
No Yes

Nails
No Yes

44 52 79 17

Low back pain
No Yes

Rest
No Yes

26 32 26 38

BMI: Body Mass Index
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Table II. Results of the Comparison Between Groups. 
Created by Independent Variables on Statistically. 
Significant Dependent Variables.

Dependent 
Variable

Independent 
Variable Group mean ± SD p value

Pain in the 
last month

Age
> 45 0.59 ± 1.00
< 45 0.40 ± 0.96

Height
< 175 cm 0.68 ± 1.19

< 0.05
> 175 cm 0.28 ± 0.62

Shoe size
> 42 0.44 ± 0.88
< 42 0.54 ± 1.11

BMI
Normal weight 0.22 ± 0.80

< 0.05
Overweight 0.59 ± 0.62

Treatment
With 0.15 ± 0.55

< 0.05
without 1.06 ± 1.24

Specific training
With 0.66 ± 1.13

< 0.05
Whitout 0.33 ± 0.77

Hyperkeratosis 
first toe

With 0.67 ± 0.87
Without 0.44 ± 0.73 

knee 
morphology

Valgus 0.75 ± 1.06 
< 0.05

Straight 0.23 ± 0.71

Low back pain
With 0.59 ± 1.08

< 0.05
Without 0.14 ± 0.48

Pain in 
the past 
3 months

Age
> 45 0.86 ± 0.95

< 0.05
< 45 0.44 ± 0.75

Height
< 175 cm 0.50 ± 0.79
> 175 cm 0.78 ± 0.94

Shoe size
> 42 0.84 ± 0.96

< 0.05
< 42 0.41 ± 0.72

BMI
Normal weight 0.56 ± 0.80
Overweight 0.67 ± 0.90

Treatment
With 0.43 ± 0.77

< 0.05
Without 0.97 ± 0.94

Specific training
With 0.77 ± 0.87
Without 0.97 ± 0.94

Hyperkeratosis 
first toe

With 0.79 ± 1.20
Without  0.31 ± 0.70 

knee 
morphology

Varus 0.50 ± 1.08
Straight 0.23 ± 0.71

Low back pain
With 0.67 ± 0.78
Without 0.48 ± 0.81

Injury in 
the past 
3 months

Age
> 45 0.39 ± 0.62
< 45 0.31 ± 0.54

Height
< 175 cm 0.38 ± 0.60
> 175 cm 0.30 ± 0.55

Shoe size
> 42 0.42 ± 0.64
< 42 0.26 ± 0.49

BMI
Overweight 0.43 ± 0.63

< 0.05
Normal weight 0.11 ± 0.32

Treatment
With 0.15 ± 0.44

< 0.05
Without 0.67 ± 0.63

Specific training
With 0.66 ± 1.13 

< 0.05
Without 0.33 ± 0.77

Hyperkeratosis 
first toe

With 0.44 ± 0.53
< 0.05

Without  0.13 ± 0.34 
knee 
morphology

Varus 0.60 ± 0.70 
< 0.05

Straight 0.19 ± 0.40

Low back pain
With 0.40 ± 0.57

< 0.05
Without 0.10 ± 0.30

able using the unpaired t-student test (independent samples) to 
determine if there was a significant difference between the means 
of the two groups. The significance level was set at p < 0.05. The 
dependent variables studied were: pain, injury in the last month 
period, and injury in the last 3 months. Before performing the test, 
data normality was verified using the Shapiro-Wilk test, and homo-
geneity of variances was evaluated with Levene’s test. The results 
showed that the data met the necessary assumptions for applying 
the t-student test. The results indicated whether the means of each 
group, presented as average and standard deviation (SD), were sig-
nificantly different from each other. This suggests that the variable 
differentiating each group had a positive effect on the presence of 
pain or injury in the subjects.

Results

The sample resulted in 96 subjects who fully completed the study 
and interview. The subjects in the sample were divided into 2 groups 
according to anthropometric, conditional, implement, and morpho-
logical variables, as shown in Table I.

Regarding the Pain variable in the last month variable, the com-
plete group of subjects showed a mean of 0.49 ± 0.97 on the pre-
viously defined scale. The independent variables of height, BMI, 
pain treatment, training specificity, knee curvature, and lower back 
pain showed statistically significant differences in the studied groups 
regarding pain in the last month (Table II). The group with greater 
height, overweight, without pain treatment, with specific training, 
with valgus knees, and with lower back pain were associated with 
pain in the last month. No statistically significant differences were 
found for the variables sex, padel experience, exclusively padel, ony-
chomycosis, dental check-ups, use of custom podiatric insoles, ex-
clusive and specific padel footwear, type of warm-up, hyperkeratosis, 
weekly sessions, post-training stretches, and footwear wear location 
with pain in the last month.

Regarding the Pain variable in the past 3 months variable, the 
complete group of subjects showed an average pain of 0.64 ± 0.87 
on the previously defined scale. The independent variables of Age, 
footwear size, and pain treatment showed statistically significant dif-
ferences in the studied groups regarding pain in the last 3 months 
(Table II). Those older than 45 years, with footwear size > 42, and 
undergoing treatment were associated with pain in the last 3 months. 
No statistically significant differences were found for the variables 
height, BMI, sex, specific training, knee morphology, lower back 
pain, padel experience, exclusively padel, onychomycosis, dental 
check-ups, use of custom podiatric insoles, exclusive and specific 
padel footwear, type of warm-up, hyperkeratosis, weekly sessions, 
post-training stretches, and footwear wear location with pain in the 
last 3 months.

Regarding the Injury variable in the last three months variable, 
the complete group of subjects showed a mean 0.34 ± 0.58 on the 
previously defined scale. The independent variables of BMI, pain 
treatment, training specificity, plantar hyperkeratosis, knee curva-
ture, and lower back pain showed statistically significant differences 
in the studied groups regarding injury in the last 3 months (Table II). 
Those who were overweight, without treatment or specific training, 
with plantar hyperkeratosis on the 1st toe, with valgus knees, and 
with lower back pain were associated with injury in the last three 
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months. No statistically significant differences were found for the 
variables height, age, sex, padel experience, exclusively padel, ony-
chomycosis, dental check-ups, use of custom podiatric insoles, exclu-
sive and specific padel footwear, type of warm-up, weekly sessions, 
post-training stretches, and footwear wear location with injury in the 
last three months.

Discussion

The current study analyzed variables related to the presence 
of lower limb pain in padel athletes. This is one of the first specific 
studies to evaluate various anthropometric, sport-related, comple-
mentary, etc., variables with the presence of lower limb pain. Girad 
et al. in 20010 (Figure 2) analyzed typical tennis strokes on 2 types 
of surfaces: clay and hard court, observing that on slippery courts, 
contact time is longer, contrary to friction, which was greater on hard 
court. One could speculate that the friction/pressure properties of 
the tennis shoe sole and the type of surface are a variable directly re-
lated to the frequency and severity of pain/injuries. These pressures 
on the feet due to unilateral movement and inappropriate footwear 
can generate plantar hyperkeratosis16 causing pain, as well as ony-
chomycosis due to trauma.17 In recent years, 97.4 % of players use 
specific padel shoes, with the herringbone sole being the most com-
mon (70 %).18 Functional insoles with arch support can reduce im-
pact and prevent lower limb injuries,19 as in other sports.20-22 It should 
be noted that some of the studied variables are not modifiable and 
would serve to establish a greater or lesser probability of suffering 
pain or injury during padel play, while others could be corrected and, 
therefore, reduce the probability of causing pain or injury.

Therefore, the results are approached from the perspective of 
clinical intervention, observing in this regard that subjects with a BMI 

> 24.9 lead to a greater occurrence of foot pain and injury, perhaps 
because they generate greater acceleration and braking forces dur-
ing movements in the game. Thus, García Vidal et al. in 201923 state 
that an increase in BMI has a significant effect on the level of pain 
and functional limitation in patients with plantar fasciitis. This argu-
ment seems consistent with the works of Majumdar and Robergs in 
2011 where they state that high BMI is related to higher speed and 
consequently to an increase in braking force.24

Regarding the morphology of alignment in the knee joint and 
its vectorial forces, it seems that the presence of knee curvature in 
the frontal plane could be related to the presence of generalized 
foot pain and injury during padel play, an argument supported by 
Ke Li et al. in their 2023 work, stating that knee alignment affects 
plantar pressure, and thereby pain.25 Therefore, the loss of linearity 
in the knee joint seems to be one of the causes that lead to modifica-
tion of foot support during play, knowing that unbalanced plantar 
support could be responsible for the appearance of hyperkeratosis, 
these being a good reference for predicting the appearance of inju-
ries. This argument seems consistent with the works of Tong-Hsien 
Chow et al. in 2021, who demonstrate the relationship between tis-
sue tension in unbalanced support, with the appearance of hyper-
keratosis and the development of plantar injuries.26 Of note, in this 
regard, that this deviation from the linearity of the knee joint and 
consequently its vectorial forces could be compensated by podiat-
ric plantar support techniques, such as the use of custom podiatric 
insoles in footwear.

Similarly, as observed, foot pain could be related to lower back 
pain, presumably due to a lower capacity for impact absorption dur-
ing movements. It is possible that these causes of pain and injury 
could be reduced through the use of insoles, since, as observed, the 
use of functional insoles with custom internal longitudinal arch sup-
port are more effective in decelerating impact against the ground 
than prefabricated ones, preventing pain and lower limb injury and 
increasing their stability,20 aspects observed in other sports, where 
insoles are also effective in reducing lower limb injuries,21,22 or com-
pensating for excessive subtalar pronation, which is related to a varus 
forefoot, an insufficient first ray, or an internal rotatory gait.27

In any case, in addition to observing that a correction of the above 
variables through podiatric techniques could prevent the appearance 
of foot pain or injury, these could be complemented with varied train-
ing avoiding high specificity to the sport of padel, which seems to in-
crease the probability of plantar pain during play. On the other hand, 
after analyzing the results, it is observed that the risk of suffering foot 
pain or injury associated with the athlete’s morphology seems to in-
crease with increasing age. This higher incidence rate could be due to 
a decrease in collagen production and a decrease in the regenerative 
capacity of connective tissues. 28,29

Although there are no studies that establish a direct relationship 
between stature and foot injury or pain, certain sports disciplines, 
such as basketball, present specific injury patterns due to the char-
acteristics of the sport and the biomechanics involved. The data re-
corded in this study show that greater height is related to a lower 
incidence of pain and injury, which could be because this character-
istic allows the player to cover a larger area on the playing field, so 
shorter subjects, and therefore with less ability to cover the playing 
space, must perform more movements and therefore more plantar 
effort that could be the cause of the observed pain.

Figure 2. Mean relative load for each foot region during a tennis volley. 
Girad O. and collaborators in 2007. Forefoot 66 %, hindfoot 34 %, 
medial zone 55 %, and lateral 45 %.
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It should be noted that the rest of the complementary variables 
analyzed, such as the appearance of onychomycosis, do not show 
statistical differences, which could be because the participant popu-
lation in this study is not large enough, since studies such as those 
by Julianne, M et al. in 2022 show that unguinal malformations due 
to onychomycosis are a cause of pain.30

Nor is a relationship found between foot pain or injury and the 
appearance of hyperkeratosis, despite its high prevalence, reaching 
59 % of subjects, as shown by studies by Zambrano et al. in 2023, 
when addressing the epidemiology of podiatric injuries in athletes. 31

The present study has several limitations, meaning its results 
should be taken with some caution. The main one refers to the meth-
odological difficulties inherent in the study design using interviews. 
The dependence on the responses of the participating subjects in 
the study, and thereby the possible link to the subjects’ memory 
in recording foot pain or injury variables, could have affected the 
results obtained. Another limitation is the absence of studies in the 
sport of padel, which makes it difficult to compare statistical data, 
as well as the individuality with which participants tolerate pain as 
something habitual, which refers to the great difference in mani-
festing it in people who live with pain and those for whom pain is 
of late onset.

Finally, it might be advisable to establish new longitudinal studies 
in which some of the variables related to plantar pain can be modi-
fied, such as BMI, the vectorial forces influencing the knee through 
the use of custom podiatric insoles that in turn help decelerate im-
pacts in the sport, which would allow us to analyze injurious data in 
amateur padel.

In conclusion, the data obtained in the present study suggest 
that reducing the BMI of padel players and compensating for lower 
limb vectorial forces, as well as implementing varied training without 
high specificity, could be factors to consider when preventing the 
appearance of plantar injury or pain in padel practice, aspects that 
should be taken more into account with increasing age.
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