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Abstract

The aims of the study were to determine the epidemiological profile of young female
athletes in Catalonia (Spain) who play team sports, and to analyse the risk factors for
these injuries. A total of 1,235 adolescents (15 + 2.4 years old) belonging to 168 teams
from 17 clubs (n = 8 basketball, n = 3 football, and n = 6 volleyball) participated in the
study. A descriptive and retrospective design was established, analysing the percentage
and incidence rate of injuries, type of injury, body area, diagnosis, severity, mechanism
and the context in which the injury was sustained. A binary logistic regression model
was applied (p <.05) to determine relationships between factors, sports and injuries.
The results indicated a higher percentage of female players injured in basketball and
football, with acute, lower limb, long-term injuries that occurred without contact and
in training, being more frequent. Volleyball was the sport with the lowest risk of injury,
although the risk of injury increases if a second sport is not played. These findings
serve to establish strategies that adapt the sporting environment to the development
and characteristics of young athletes, encouraging their participation and ensuring
the health of participants.

Keywords: injuries, prevention, team sports, women, youth.

PHYSICAL ACTIVITY AND HEALTH

Apunts Educacion Fisica y Deportes | www.revista-apunts.com

2023, Issue 152. 2nd quarter (April-June), page 1-12

1



https://doi.org/10.5672/apunts.2014-0983.es.(2023/2).152.01
http://www.revista-apunts.com
https://orcid.org/0000-0003-1692-311X
https://orcid.org/0000-0002-9462-8880
https://orcid.org/0000-0003-3666-6683
https://orcid.org/0000-0002-8540-5263
https://orcid.org/0000-0002-7064-1220
https://orcid.org/0000-0002-6612-1759
https://orcid.org/0000-0002-1775-8331
https://orcid.org/0000-0001-8210-4118
https://doi.org/10.5672/apunts.2014-0983.es.(2023/2).152.01
mailto:javier.pena@uvic.cat

J. Pefa et al.

Introduction
Sports injuries are a serious public health problem (Finch
& Cassell, 2006) which generates high medical costs
(Sethi et al., 2008), significant psychosocial implications
(Haraldsdottir & Watson, 2021), and can also be a very
important determinant of citizens’ future participation in
sport and physical exercise. Injuries not only affect adult
athletes, but there is also a growing problem relating to
sports injuries in young people. In the United States of
America (USA), it has been estimated that of the 7.2
million young people who participate annually in under-18
sports competitions, approximately 2 million are injured
each season, resulting in 500,000 medical service visits
and 30,000 hospitalisations annually (Patel et al., 2017).

The study of the physical and physiological differences
between adult and young athletes is of particular interest
in understanding the occurrence of sports injuries at an
early age. Such differences may make young athletes more
vulnerable to health problems related to the demands of
sport. Young athletes have more growth plates which
are less protected against mechanical stress (Adirim &
Cheng, 2003) and often use protective equipment that is
inappropriate for their size, which contributes to this lack of
protection. Of particular interest is compressive mechanical
stress, whereby, according to the Hueter-Wolkman law, a
moderate compressive load will promote growth and, on
the other hand, excessive loads can damage this structure
and slow or stop growth (Shapiro & Forriol, 2005). Various
specialists have in the past pointed out elements such as
growth spurts (which are associated with a higher risk of
injury due to greater muscle-tendon stiffness and lower
functional physio unit resistance), biological maturation,
body measurements, training quality, inadequate pre-season
training, low fitness levels, low cardiorespiratory endurance,
low muscular strength level (Faigenbaum & Myer, 2010),
and poor balance as intrinsic and extrinsic risk factors for
injury in children and adolescents (Caine et al., 2008; Costa
e Silvaet al., 2022; Theisen et al., 2014). In addition, young
individuals have a greater body surface area to total mass
ratio, potentially leading to greater heat and fluid loss, which
increases risk of dehydration and muscle injury.

Among these risk factors, those relating to gender are
particularly relevant to the occurrence of injury. Generally
speaking, men are more likely to experience traumatic
injuries, while women are more likely to suffer injuries
that will require restorative surgery (Ukogu et al., 2017).
It has been highlighted through longitudinal studies that
young female athletes present higher rates of overuse or
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repetitive mechanism injury during developmental stages
(Schroeder et al., 2015). Female athletes generally suffer
more hip, lower leg and shoulder injuries than male athletes,
although this is highly dependent on the sporting discipline
(Ristolainen et al., 2009). In addition, the influence of
hormones, neuromuscular control, biomechanics, anatomy
and social differences in sporting participation are some
gender-related variables that result in a greater occurrence
of sports injuries in female athletes (Lin et al., 2018).

In addition to the above, the role of early sports
specialisation and its influence on the occurrence of sports
injuries is another issue that has been widely debated in
the scientific literature in recent years. Thus, young people
who train in a single discipline more hours per week than
their age (a ten-year-old training 11 hours per week, for
example), or those who spend twice as many hours on a
single discipline than in free play, are significantly more
likely to be injured (Jayanthi et al., 2020). In this regard, it
has been shown that specialising in a single sport increases
the relative risk of patellofemoral syndrome 1.5 times, and
diagnoses such as Sinding-Larsen-Johansson syndrome,
patellar tendinopathy and Osgood-Schlatter disease have
a four times higher relative risk in athletes who play a
single sport compared to those who engage in multi-sport
activity (Hall et al., 2015).

Looking more closely at team sports, a higher frequency
of knee injuries (73.9%), patellofemoral dysfunction
(31.3%), Osgood-Schlatter disease (10.4%), patellar
tendinosis and Sinding-Larsen-Johansson syndrome (9%)
was observed in young USA athletes who played basketball,
volleyball and football over three seasons (Barber Foss et
al., 2014). Similar results (35% knee and 21% lower back
injuries) can be observed in Finnish female basketball
and floorball players aged 12-20 years, also measured
over three seasons. Furthermore, 44% of the recorded
injuries were classified as severe (more than 28 days off
training), and the occurrence of injuries was significantly
higher in female players (incidence rate of 1.58 compared
to male athletes of the same age and sport) (Leppédnen et
al., 2017). In addition to frequency, the context in which
the injury occurred is relevant. Thus, it has been observed
that injury rate in competition is higher than in training for
all injuries (incidence rate ratio 1.19). Similarly, female
athletes with a previous musculoskeletal injury presented
a higher rate of injury resulting in loss of activity than
injury that does not result in a loss of activity, according
to a study conducted in adolescent volleyball in the USA
(McGuine et al., 2020).
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Understanding the epidemiology and risk factors of each
sport is key to establishing efficient strategies to prevent/
reduce the risk of sports injuries (Bahr & Krosshaug,
2005). Although there are not yet many randomised
control trials comparing the efficacy of modality-specific
injury prevention protocols (Mugele et al., 2018), from a
conceptual point of view it seems a desirable strategy, as
these protocols may not only decrease the risk of injury,
but may also improve discipline performance (De Hoyo
etal., 2015). In this country there are few epidemiological
studies similar to those described above. In this sense, using
a sample of 297 athletes from across 25 sporting disciplines,
Pujals et al. (2016) reveal an overall exposure injury rate
(training and competition) of 4.1 injuries/1,000 hours,
with an increase in injury rate corresponding to increase
in competitive level. There is also a higher percentage of
lower limb injuries compared to other anatomical areas,
with only 21.5% of participants not suffering any sports
injury in the period in which the data was collected. There
were no gender differences in the occurrence of injuries,
but there were differences in the ages at which injuries
were sustained. Finally, there is a higher frequency and
severity of injuries in cooperative-opposition sports than in
individual sports. Another more recent study, comprising
498 athletes aged 14-21 years, reveals an injury incidence
of 44.4%, with an average rate of 2.64 injuries/1,000 hours.
The ankle (36.12%), knee (19.32%) and shoulder (6.47%)
regions account for the highest number of injuries. 59.8%
of the injuries occurred in training and 40.72% during
competition. Likewise, the risk factors that account for
a greater risk of sustaining an injury were: more hours

Table 1
Inclusion criteria for study.
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of practice per week, not warming up, using inadequate
sports facilities, being between 14 and 17 years old, and
not doing physical training (Prieto-Gonzdlez et al., 2021).

For all of the above reasons, it is of scientific and social
interest to study the specific epidemiology and risk factors
in young female athletes participating in team sports.
Therefore, the objectives of the present study were: (i) to
determine the specific epidemiological profile of young
female team sports athletes in Catalonia (Spain), (ii) to
analyse the risk factors for these injuries, (iii) to provide
information for developing more effective and specific
injury prevention protocols for each sport.

Methodology

Participants

A total of 1,439 female athletes (15 + 2.4 years; range 11-21)
belonging to 168 teams from 17 basketball (n = 8), football
(n=3) and volleyball (n = 6) clubs were the subject of the
study. Based on data from the sports federations to which
they are affiliated, a purposive sample determined the sports
teams that were selected for participation in the study, using
their sporting level as the inclusion criterion (Table 1). Those
who responded positively to an invitation participated. Thus,
data from 1,235 players (85.8%) were included in the final
analysis. The 204 players (14.2%) who were excluded from
the analysis did not meet the inclusion criteria (Table 1),
were not available on the day of data collection at their club,
or did not want to participate in the study.

Criteria

Federation sportswoman.

Aged between 11 and 20.

Train and compete at the same club during the 2018-2019 and 2019-2020 season.

Not part of a high performance sports programme during the 2018-2019 season.

The club where the athlete’s activity is based has a first team that competes in the highest regional category or above, or the
athletes compete with their team in the highest federal regional category of their age or above during the 2019-2020 season.

PHYSICAL ACTIVITY AND HEALTH I

Apunts Educacion Fisica y Deportes | www.revista-apunts.com

2023, Issue 152. 2nd quarter (April-June), page 1-12

3


http://www.revista-apunts.com

J. Pefa et al.

Statistical power

The total number of federation licences for these three
sports in Catalonia (Spain) for female athletes in the 2018-
2019 season was 35,352, according to data provided by the
corresponding federations. The sample collected in this
study represents 3.5% of the total number of participants in
these sports. This sample size allows population values to
be inferred with 95% confidence and 4% precision, using an
expected injury ratio of .56 (56%). This ratio was determined
using previous studies with participants exhibiting similar
characteristics (Eapen, 2014; Owoeye et al., 2020).

Materials and Resources

The data collection process for the present research was
conducted through a retrospective observational study
conducted between September 2019 and March 2020,
which collected data from the 2018-2019 season provided
by the athletes themselves and/or their legal guardians
using a collection instrument based on the Orchard Sports
Injury Classification System (OSICS) Version 10 (Rae &
Orchard, 2007) and the International Olympic Committee
recommendations for monitoring sports injuries in multi-
sport events (Junge et al., 2008). Only injuries requiring
medical attention were considered in this study (Timpka
et al., 2014). The questionnaire, in its updated format, is
available on demand on the SONAR project website: www.
sonarinjuries.com. All data were collected by two of the
researchers (BG-P and EL-F) after a period of training in
use of the instrument, and after first conducting a pilot study.

Statistical Analysis

Firstly, a descriptive study was carried out. Results for
continuous variables were expressed as a mean, standard
deviation, minimum and maximum when following a
normal distribution, while qualitative or categorical
variables were shown as number and percentage. Variables
were compared using the 2 test for qualitative variables,
and a binary logistic regression model was used with the
input method applying the criterion injury (1), non-injury
(0), to look for correlations with quantitative variables.
All analyses were carried out with JASP for Mac (Version
0.16.1, University of Amsterdam, The Netherlands, 2021)
and statistical significance was set to p <.05. Some of the
graphs presented here were produced using JASP software,
and others with Microsoft Excel for Mac (Version 16.58,
Microsoft Corporation, USA, 2021).

Epidemiology and Risk Factors in Young Female Athletes: Basketball, Football, and Volleyball

Ethical considerations

Before collecting the information via questionnaire, clubs,
managers, legal guardians and athletes were informed of all
study procedures. Written informed consent was obtained
from all participants or their legal guardians in the case of
athletes under 16 years of age. All information was collected
anonymously, guaranteeing the protection of personal
data and following the European directives in force at the
time of the study. The procedures carried out respected
the Declaration of Helsinki guidelines and its subsequent
updates at all times. The Research Ethics Committee of the
University of Vic-Central University of Catalonia approved
the content of the study and all its procedures (favourable
report with internal code 71/2019).

Results

Study participants had an average number of years of sport
practice of 6.5 + 2.8 years (minimum 1 year, maximum
16 years), an average number of years of federation sport
practice of 5.1 + 2.7 years (minimum 0 years, maximum
14 years) and an average number of hours of training per
week (excluding time spent in competition) of 5.5 = 2.4
hours/week (minimum 1 hour per week, maximum 20
hours per week). 19% of federation sportswomen did not
participate in school physical education, and only 11% of
sportswomen practised more than one sport in the same
period.

Forty-one percent of the female athletes surveyed
had some kind of injury that required medical attention.
Analysis by sport showed that basketball was the sport
with the highest percentage of injured players (48%),
followed by football (38%) and volleyball (30%). In terms
of total injuries, the highest incidence rate was observed in
basketball (0.046 injuries/1,000 h), followed by volleyball
(0.034 injuries/1,000 h) and football (0.030 injuries/1,000
h) (Table 2). Incidence rates were calculated using only
the training hours reported by the athletes.

In terms of injury type, the most common was found
to be those injuries that are acute/traumatic in nature
(67%), followed by repetitive and gradual onset mechanism
injury (17.5%), and injuries caused by several possible
mechanisms (14.5%), such as anterior cruciate ligament
injuries (Table 3).

The Chi-squared test demonstrated that the observed
incidence of each type of injury was not significantly
different between the sports analysed (y2=7.879; p = .247)
(Figures 1, 2 and 3).
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Table 2

Number of participants, injured players, percentage, total injuries, incidence and incidence rate by sport.

Participants Injured players (%) .'Ifot.a\l Incidence InC|der*lce
injuries rate

Basketball 521 254 (48%) 345 0.66 0.046
Football 194 73 (38%) 85 0.43 0.030
Volleyball 520 174 (33%) 257 0.49 0.034

* Injuries/1,000 h weekly training/athlete

;:lt)aliges and percentage of injury mechanisms reported by female athletes.
Type of injury Instances Percentage

Acute/traumatic 283 67%
Repeated mechanism and sudden onset 4 1%
Repeated mechanism and gradual emergence 74 17.5%
Several possible mechanisms 61 14.5%
Total 422 100%
Figure 1

Percentage of each type of injury in female basketball players.

B Acute
Repeated mechanism and sudden onset
Basketball I Repeated mechanism and gradual emergence
Several possible mechanisms
Figure 2

Percentage of each type of injury in female football players.

Football

0%

e

B Acute
Repeated mechanism and sudden onset

I Repeated mechanism and gradual emergence
Several possible mechanisms
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Figure 3
Percentage of each type of injury in female volleyball players.

M Acute
Repeated mechanism and sudden onset
VoIIeybaII M Repeated me?chanlsm anq gradual onset
Several possible mechanisms
Figure 4

Total number of initial injuries sustained and percentage according to anatomical location.

Face/Head (n = 7; 1.3%)
% Neck/Cervical spine (n = 5; 0.9%)

Shoulder/Clavicle (7 = 11; 2.1%)

)z Arm (n =1; 0.2%)

_ Elbow (n=9; 1.8%)

Sternum/Ribs/Backbone (n = 1; 0.2%)
AN

Forearm (n = 3; 0.6%)
N Wrist (n = 28; 5.5%)

Lumbar Spine/Sacrum (n = 15; 2.9%)

Abdomen (n = 1; 0.2%) ~
Hands/Fingers (n = 68; 13.6%) 7 y

Hip/Groin (n = 13; 2.5%) \

Anterior thigh (n = 21; 4.1%)

N Hind thigh (0 = 12; 2.3%)

7/

Knee (n = 85; 17%) N

Achilles tendon in leg (n = 30; 6%)
Ankle (n = 178; 35.5%)

Foot/heel (n = 13; 2.5%)

In the study of the area of the body injured, no statistically
significant differences were found between the type of
injury and the dominant arm (¥2= 4.492; p = .610) or leg
(x2=2.478; p = .871) of female athletes. The anatomical

area most commonly injured in the initial injury sustained
was the ankle (35%), followed by the knee (17%) and the
hands or fingers (13.6%) (Figure 4), and the most common
diagnosis was an ankle sprain (40%) (Figure 5).
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Figure 5
Most common diagnoses of initial injuries suffered.
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Percentages
Other/none
Ruptured
ligaments knee
Tendinopathies
Fibrillar ruptures
Fractures
Knee sprain
Sprained ankle
Capsulitis fingers
0 5 10 15 20 25 30 35 40
Table 4
Percentage of most frequent injury diagnoses by sport.
Capsulitis ~ Sprained  Sprained Fibrillar . _ Ruptured Other
. Fractures Tendinopathies knee )
fingers ankle knee ruptures . diagnoses
ligaments
Basketball 7% 34% 2% 4% 2% 3% 41%
Football 5% 34% 2% 1% 1% 5% 44%
Volleyball 9% 29% 2% 3% 10% 2% 41%

In terms of the second injury sustained in the same season
(12% of the athletes), the most commonly injured anatomical
area was again the ankle (36.5%), followed by the hands/fingers
(15.5%) and the knee (14.1%). The most frequent diagnosis for
second injuries was an ankle sprain (38%), fractures (12%)
and capsulitis of the toes (11%). Only 2.2% of second injuries
recorded (n = 28) were recurrent injuries that had already been
sustained that season or even in previous seasons.

Regarding the diagnoses of all injuries, and comparing
the different sporting disciplines (Table 4), it was observed
that basketball and football had a higher percentage
of ankle sprains (34% in both cases), as well as more
fractures (7% and 8%, respectively). Football had a
higher percentage of knee ligament tears (5%), while
tendinopathies (10%) and toe capsulitis (9%) were more
frequent in volleyball.
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Figure 6 shows the percentage of injuries classified by
severity. Of the total number of injuries, 31% were moderate
(8-28 days) and, as mentioned above, only 2% of the total
number of injuries were recurrent or relapsing injuries.

Figure 6
Severity of injuries.

Epidemiology and Risk Factors in Young Female Athletes: Basketball, Football, and Volleyball

The majority of reported injuries occurred without
contact (43%), in training (51%), and in club activity (85%),
as depicted in figures 7, 8 and 9 (Figures 7, 8 and 9).

Figure 7
Percentage of mechanism of injury.

Percentage

2%

35% 20%

B Mild (1-3 days)
Minor (4-7 days)
I Moderate (8-28 days)
Serious (more than 1 month)
[ Relapse

Percentage

19%

M Without contact
Ball contact

I Player contact
Obiject contact

Figure 8

Number and percentage of injuries in the context in which the injury occurs in the 2018-2019 season.

300 -

200 —

Number

100 -

3% 1%
N

Training

0 - I.
| |

Official match

Where does the injury occur?

[ I
Friendly match Official match warm-up
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Figure 9
Number and percentage of injuries by activity involving injuries
occurring in the 2018-2019 season.

160
120 -
2
= 80 -
S
Pz
40 -
o e
| |
Yes No
Injury in club activity

A binary logistic regression test was conducted to
determine the effects of age, preferred sport, years
of playing that sport, years of playing that sport as a
federation sport, hours of practice per week, playing a
second sport, hours spent playing a second sport, whether
or not the sport was part of school physical education
and hours of physical education, on the likelihood of
participants sustaining a sports injury. The logistic
regression model was statistically significant (2 (1,217)

Epidemiology and Risk Factors in Young Female Athletes: Basketball, Football, and Volleyball

Figure 10
Probability of injury depending on the sport practised.

1
0.9 |
0.8
0.7 —

%T 8.6 n

5

W 04-

> 02 |

3. 0.1

£ 0|

& —

| |
Basketball Football Volleyball

Main sport

=49.902; p <.001), revealing a sensitivity of 21% and a
specificity of 89.5%.

Of all the factors analysed, only volleyball was associated
with a decreased risk of injury compared to the other sports
(volleyball = 20%; basketball = 62%; football = 65%) (Figure
10). When playing volleyball, a connection was also found
between not playing a second sport and the probability
of sustaining an injury, which in this case increased 2.5
times (Table 5).

Table 5
Binary logistic regression model variables showing statistically significant association with injury occurrence.
Variables Estimate Standard error Odds Ratio (OR)  z statistic Wald statistic Degrees of p-value
freedom (df)
Constant -0.664 0.592 0.515 -1.120 1.255 1 .263
Main sport -1.613 0.470 0.199 -3.434 11.793 1 <.001
(Volleyball)
Main sport
(Volleyball)
+ Playing a 0.951 0.481 2.588 1.978 3.912 1 .048
second sport
(No)
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Discussion

The main aim of this study was to determine the specific
epidemiological profile of young female team sport
players in Catalonia, analysing the risk factors for these
injuries. The results show that the percentage of injured
players is higher in basketball and football, with a higher
injury incidence rate in basketball. These findings are
consistent with those of Garcia Gonzalez et al. (2015),
who found that the sports with the highest injury rates
were football (27.6%), running (8.6%), indoor football
(7.9%) and basketball (7.7%) in an epidemiological study
on Spanish leisure sports.

Acute injury is the most frequent type of injury, with
no significant differences between sports. Injuries to the
lower limbs (ankles and knees), that are long term (more
than 28 days without training), sustained without contact
and in training were also the most common among young
athletes. Finally, volleyball appears to be the sport with
the lowest risk of injury, although the probability of injury
increases if a second sport is not played.

Although in sports such as basketball and football the
simultaneous occupation of space allows for some contact
between players, most injuries occur without contact and
acutely in all sports. The lower risk of injury associated with
volleyball has traditionally been accounted for by the lack of
contact between athletes, but, in view of these results, other
factors could be conditioning these incidence rates (training
time and competition effort, player substitutions, means
of recovery, etc.). These data create a need to address the
movement patterns that have caused the injury, analysing
how biomechanical factors focused on the kinematics or
kinetics of movement, neurophysiological aspects such as
fatigue and decreased coordination capacity, or psycho-
physiological variables related to the sporting context are
contributing to injury.

In relation to body area, this study shows an increase
in ankle injuries, compared to the predominance of knee
injuries found in other studies (Leppidnen et al., 2017).
The explosive jumping action, which is very common in
basketball and volleyball, as well as changes of direction
or support on uneven surfaces in football, could explain
this fact. In this sense, the high number of hand injuries
reported for volleyball would be related to the hits and
interceptions typical of actions of maximum intensity such
as spiking and blocking, especially the latter.

Analysing the context of injury, it is surprising that the
training setting is the most common in terms of number
of injuries, as competitive demand, both physically and

Epidemiology and Risk Factors in Young Female Athletes: Basketball, Football, and Volleyball

psychologically, often indicates higher injury rates in
matches (McGuine et al., 2020). It is possible that the
characteristics of the sample influenced these results. It
could be hypothesised that the lack of homogeneity in
aspects such as average number of years of sport practice,
average number of years of federation sport practice, or
average number of hours of training per week among the
participants may have conditioned these results.

The importance of playing a second sport to reduce the
risk of injury in young volleyball players could be related
to the importance of different movements in order to avoid
repetitive patterns that can lead to overuse injuries, or
acute injuries at a predetermined sporting instant. This
is consistent with multi-sport development approaches,
which appreciate that a wide range of experiences based
on the practice of numerous sporting activities improves
participation in a sport, while increasing the likelihood
of success and decreasing the risk of injury (Carder et
al., 2020). And, although analysis of the reasons for the
reduction of injury risk is beyond the scope of this review,
it is worth highlighting that the practice of various sporting
disciplines will allow young athletes to increase their motor
literacy and, with it, the control of various movement
challenges for motor control (DiStefano et al., 2018). This
recommendation is applicable in all contexts, although
in this study we only found an association between the
likelihood of a lower risk of injury when playing another
sport in volleyball players.

It should be noted that none of the 7 injuries recorded
as being located on the face/head were diagnosed as
concussion. This suggests that in Catalonia this condition
may still be under-reported in medical settings, as in other
scientific evidence Ia studies (Pfister et al., 2016) the
incidence stands at 0.23 injuries per 1,000 h of exposure in
football, 0.13 in basketball and 0.03 in volleyball. This fact
requires special focus since, although it has been reported
in other sports, such as judo, head injuries can be a clear
risk factor for triggering acute subdural haemorrhage
(Nagahiro & Mizobuchi, 2014). Also, the risk of repeated
head trauma can trigger long-term fatal effects, such as
encephalopathies (Cantu & Bernick, 2020). Therefore,
the importance of paying attention to face/head injuries
in order to prevent negative effects is justified.

In Spain there is currently no national programme
for monitoring sporting injuries. In fact, care for this
sport-related health problem is fragmented between the
private sector (hospitals and sports mutual insurance
companies) and the public health system. This situation,
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as well as the current European regulations on personal
data protection, makes it very difficult for initiatives to
publicise in detail the extent of the problem of sporting
injuries in children and adolescents. Therefore, scientific
studies revealing epidemiological data and assessing risk
factors are needed in order to implement age-, gender- and
sport-specific prevention strategies, as well as policies or
changes in sporting regulations aimed at improving the
health of young athletes.

Conclusions

The results obtained in relation to the epidemiological
profile of young sportsmen and women in Catalonia indicate
that a higher percentage of injuries occur in basketball
and football, with volleyball being the sport with the least
injuries. Acute injuries are the most common injuries
in all sports, as well as lower limb injuries occurring
without contact and in training situations. Most of the
injuries resulted in long-term absences. The practice of a
second sport at this age is also recommended to reduce
the risk of injury, especially in volleyball. These findings
could be useful for helping coaches, physical trainers
and sport managers, as well as the athletes themselves,
establishing injury prevention programmes adapted to the
sport practiced, preparing athletes in a way that is consistent
with their development, and generating regulations and
competition environments adapted to the characteristics
of young female athletes. Furthermore, it opens up an
interesting line of research into examining the mechanisms
of injury, preventing an increase in incidence rate and
encouraging participation in sports programmes in this
age group and gender.

Limitations
The present study is observational and retrospective (evidence
IIb), and does not allow cause-effect relationships to be
established. The information was collected from the players
themselves, which results in the loss of some diagnoses, as
well as giving rise to inaccuracies in some answers due to
memory bias, despite the fact that the collection procedure
was conducted rigorously. The participating clubs were
selected through purposive sampling, so there is a selection
bias in this study despite its large sample size. The injury
incidence rate for each of the disciplines was calculated
using training hours only. As we are talking about very
different disciplines, with very different match times in
competition, and as we did not have any reliable instrument
for recording the playing time of each player, it was impossible

Epidemiology and Risk Factors in Young Female Athletes: Basketball, Football, and Volleyball

to incorporate this information in the final calculation. In
some cases, two mechanisms of injury are possible and
the analysis of injury mechanisms has considered four
possibilities instead of the usual three. In addition, there
was a great deal of heterogeneity in the professionals who
diagnosed them. Finally, the sample was uneven for each
sport, preventing balanced comparisons in all cases.
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