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ARTICLE INFO ABSTRACT

Handling Editor: Dr Jerrilyn Cambron Objective: This study aimed to analyze the influence of sport specialization and the level of technical skills on

injury risk in male surfers.

Keywords: Design: Descriptive epidemiological study.
Performance Setting: Web-based surveys.
Incidence

Participants: 295 male surfers participated in the present study, of whom 25 (8.47%) were competitive surfers,
and 270 (91.53%) were recreational surfers.

Main outcome measure: This study consisted of a single registry. A web-based survey was used to record infor-
mation on the injuries sustained during the past year.

Results: No association was detected between the surfer’s performance level and having suffered an injury during
the practice (p > 0.05). Conversely, the results indicated that the higher the level of specialization, the greater
the likelihood of suffering a sports-related injury (¥2 (3) = 12.9 p = 0.005; ES = 0.20). In addition, surfers who
showed a medium-high self-concept of their skills (scores of 6, 7, and 8) tend not to get fewer injuries (¥2 (8) =
36.8 p < 0.001; ES = 0.35.

Conclusion: higher-level specialization surfers tend to suffer more injuries than lower-specialization surfers.

Risk factors
Motor skills

Nevertheless, a good self-concept of technical skills may contribute to a lower likelihood of injury.

1. Introduction

Surfing is considered a booming sport that is increasingly practiced
(Moran and Webber, 2013). It is the most practiced sport in natural
aquatic environments (Szymski et al., 2021). It might be classified as an
adventure and extreme sport due to the specific location where it occurs.
These sports are usually characterized by a high risk of injury, which
might be unexpectedly high (Caine, 2012). The injury rate during
competitive surfing was set at 6.6 injuries per 1000h (Nathanson et al.,
2007), and the significance of the lesions is usually moderate to severe
(Lowdon et al., 1983). Thus, surfing is considered a relatively safe sport
when compared to other adventure or extreme sports (Laver et al.,
2017).

Although surfing is not one of the riskiest adventure sports, changing
environments (e.g., reef, sand, rocks) may increase the risk of injury
(Nathanson et al., 2007). In addition, during sports practice, aspects
such as the performance, time of practice, and technical skills of each
athlete can play a key role in increasing the risk of injury (Abadi et al.,
2021; Arijs et al., 2017; Brymer and Schweitzer, 2013).

In addition to the above-mentioned aspects, it is necessary to
consider that surfing is practiced in a changing environment that re-
quires constant decision-making. Therefore, decision-making impacts
both sports performance and the possibility of suffering an injury. Fac-
tors such as experience, knowledge of wave dynamics, and ability to
read and respond to changing wave conditions (Farley et al., 2017) are
key to achieving both increased performance and avoiding potential
injury.

For this reason, in surfing, improving skills such as decision-making
and perceptual-cognitive is mandatory to achieve high performance.

In turn, the aforementioned skills are largely influenced by the
surfer’s self-perception of their abilities. Perceived sports performance
comprises individuals’ perception of themselves in terms of actual or
perceived fitness and skills. Several studies have established that higher
scores on self-perception in questionnaires are related to more physical
activity and healthy lifestyle habits (Babic et al., 2014; Mora-Gonzalez
etal., 2019). These self-perceptions are created through self-experiences
and contextual interpretations. However, there is little scientific evi-
dence on the relationship between actual fitness, perceived fitness and
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how both influence actual sports performance (Henning et al., 2022).

Regarding the cognitive development of surfers, it should be
considered that the decision-making time may vary depending on the
actions to be performed. Therefore, perceptual-cognitive development is
essential to making the best decision, optimizing the technical execu-
tion, and preventing wipeouts (Hodges et al., 2021). The time spent in
decision-making can vary from minutes or seconds to position oneself at
the wave break, to seconds or milli-seconds in the execution of ma-
neuvers (R. Buckley, 2019).

Thus, improving their perceptual ability seems to be one of the
fundamental keys to improving performance, leading the surfer to
perceive their practice environment in an unusual way. This perceptual
anomaly is known as “slow time perception” (R. Buckley, 2019). This
phenomenon is characterized by hormonal or neurophysiological
adaptation that allows the brain to interpret information from the
environment faster (Arstila, 2012). There seems to be sufficient evidence
to indicate that surfers unconsciously learn “slow time perception” (R.
Buckley, 2014). Proof of this is the body’s adjustment in complex situ-
ations, like the more skilled ones adapting better when surfing the wave
(R. Buckley, 2014).

Like “slow time perception”, there are several sports learning pro-
cesses, such as neuromuscular learning. For all of them, experience and
sport modality-specific practice are essential (Dowse et al., 2021). Lack
of experience seems to hinder the perception of the environment,
causing confusion and consequently increasing the risk of injury (R.
Buckley, 2012). For this reason, in this kind of sport, fear and scarcity of
confidence can affect the optimization of decision-making, so the
surfer’s previous training is essential (Rogers and Paskevich, 2021).
Hence, it is recommended to perform specific training sessions that
correspond to this modality in order to avoid injuries (R. Buckley, 2012;
Minghelli et al., 2018).

Greater specificity in training can lead to early sports specialization,
which is an increasingly frequent practice among young athletes
(Puzzitiello et al., 2021). Currently, there is no agreement on the
concept of sports specialization, but two main orientations can be found.
On the one hand, it can be understood as the practice of a single sport for
eight or more months a year, excluding the practice of other sports
(Myer et al., 2015). On the other hand, it might be defined as year-long
intensive training that excludes other sports (Jayanthi et al., 2013). This
second meaning qualifies the previous one in two aspects: choosing a
main sport to focus on and the intensity of practice. This tendency to
specialize may be ineffective for long-term sporting success (Rugg et al.,
2018).

Specialization may contribute to an increased risk of physical injury
and/or burnout (Bell et al., 2018) as the performance of a single sport
may introduce highly repetitive movement patterns, thus limiting basic
neuromuscular skills that hinder the long-term development of the
athlete (D. R. Patel et al., 2017; Schroeder et al., 2015). In the USA alone,
the number of injuries due to sports specialization amounts to 4.5
million in the adolescent population (Post et al., 2017).

Likewise, the prevalence of injuries during surfing has been exten-
sively studied, observing higher risks of injury in more technically
demanding maneuvers (Furness et al., 2015; McArthur et al., 2020).
Therefore, specific work to improve motor skills could make a difference
in decreasing the number of injuries (Lubans et al., 2010). Even so, in
order to avoid injuries, it is worth mentioning that exercise focused on
the integral development of motor skills should be performed (Lubans
et al., 2010; Myer et al., 2015). However, to the best of our knowledge,
there is a lack of studies focusing on the influence of Surfer skills and
performance on the risk of injury.

Therefore, the main objective of this study is to analyze whether
injury risk in male surfers is influenced by sport specialization and the
self-concept of technical skills. Our initial hypothesis is that as the
surfer’s level of specialization and self-concept of technical skills in-
creases, the risk of injury increases.
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2. Materials and methods
2.1. Study design

To address the established objectives, a cross-sectional study was
conducted. The privacy of the data provided by the participants was
respected, and they were informed about the aim of the study, recording
techniques, and data analysis through informed consent, addressed to
both adults and underage individuals. The study was approved by the
University of Deusto Ethics Committee (reference: ETK-10/20-21) and
was conducted in accordance with the Declaration of Helsinki and meets
the European General Data Protection Regulation.

2.2. Participants

The participants (n = 295) were selected by non-probabilistic con-
venience sampling from a, all of the participants were from the Biscay
region, aged 33 + 10.7 years, of whom 25 (8.47%) were competitive
surfers and 270 (91.53%) were recreational surfers. Regarding sporting
experience, they had been surfing for 14.4 + 10.6 years, doing 3.22 +
2.55 sessions per week, reaching 6.04 + 4.62 h of practice per week.

The contact with the sample was through local clubs (Bizkaia),
through the Biscayan Surfing Federation and through their social net-
works. The inclusion and exclusion criterias have presented at Table 1.

2.3. Instruments

An ad-hoc questionnaire was designed by a panel of experts in
qualitative methods (questionnaires) and sports scientists specialized in
injury prevention. The questionnaire consisted of four sections: the first
inquired about the participant’s socio-demographic information (age,
weekly training frequency, etc.). In the second section, the participants
answered the questionnaire proposed by Jayanthi et al. (2013) to
determine their level of sports specialization. The third part consisted of
administering various questions on “self-concept in surfing skills” based
on the study by Hutt et al. (2001). In the last section, several questions
were asked to determine whether the participants had suffered any
injury derived from sports practice, and if so, to classify injuries into five
categories (skin injury, bone injury, joint or ligament injury, muscle or
tendon injury, and marine injury) (Furness et al., 2015).

2.4. Procedure

After the questionnaire was designed and approved by the University
of Deusto ethics committee, a pilot study was conducted using it in
November 2020 (n = 20) to assess the clarity and appropriateness of the
content. The pilot study demonstrated that it was not necessary to make
changes to the designed questionnaire. Subsequently, the principal
investigator administered the questionnaire using paper copies before
the surfer started his sporting activity.

Questionnaires were administered in April and May 2021. If the
participants were underage, the questionnaires were presented to their
parents or legal guardians to ensure that the questions were understood
and that the answers were valid.

Fig. 1 represents the flow chart that was followed to proceed with the
study.

2.5. Statistical analysis

The registered variables were expressed through frequency tables in
order to analyze the data. A y2 Pearson test, with the contingency co-
efficient, was performed to determine if there was any significant as-
sociation between the surfer’s performance level, his self-concept of
surfing skills, level of specialization, and having suffered an injury. If the
previous analysis showed a significant association, Cramérs’s V was set
to establish the effect size (<0.2 “small”, 0.2 > 0.6< “medium”, and
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Table 1
Inclusion and exclusion criteria.
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Inclusion criteria

Participants had to be of legal age

The surfers had a minimum of one year’s surfing experience.
A minimum of 5 h of surfing per week

People residing in the study area (bay of Biscay).

Surfers that correspond to that of shortboard surfers
Exclusion criteria

Surfers with chronic pathologies (EPOC, cardiopaties, ...)

Those who are not willing to provide accurate and complete information about their injury.

Surfers specializing in big waves

Surfers with amputations

Surfers who have taken beginner surf lessons in the last 12 months
Not answering all the required items

? M H ?
E 10 Surf School '; Apply inclusion i :l
i Biscayan surf i criteria : Exclude invalid :
i federation i i answers i
: 4 official surf club i Apply exclusion i i
H H criteria H H
H H H i
: : : :
¢ ¢ ¢ ¢
Contact with organizations and Sample Final
diffusion on social networks definition Sample

Fig. 1. The flow chart of the study.

>0.6 “large”). Subsequent correspondence analysis was performed to set
the proximity relationship between variables. Odds ratio (OR) was
established to quantify the strength of the association between being a
competitive surfer, regardless of performance, and having been injured
while surfing.

The statistical analysis was carried out using the 2.3 version of
Jamovi (Sidney, Australia), with a level of significance p < 0.05.

3. Results

After applying the inclusion and exclusion criteria, 295 participants
participated in this study. Table 2 shows the sample characteristics ac-
cording to the surfers’ level of practice. It should be noted that 91.53%
of the surfers were recreational, while the remaining 8.47% competed
regularly for local, national, and/or international events.

As expected, the higher the performance level, the higher the
training volume and frequency of sessions per week.

The sample distribution according to the level of experience, self-
concept of surfing skills, and number of surfers who had suffered an
injury due to surfing is shown in Table 3. It was highlighted that 70.7 %
claimed to have suffered an injury while surfing and most participants
had a good self-concept of their surfing skills (>6 scores). Almost half of
the surfers were classified as high (45.1 %), according to their level of
specialization.

Table 2
Training background based on surfer’s performance level.

Table 3
Sample’s characterization.
Item Frequency (%)
Level of specialization Very low level 22 (7.5 %)
Low level 35 (11.9 %)
Middle level 105 (35.6 %)
High level 133 (45.1 %)
Self-concept of surfing skills (Hutt’s rating, 1 5 (1.7 %)
2001) 2 19 (6.4 %)
3 27 (9.1 %)
4 43 (14.5 %)
5 69 (23.3 %)
6 91 (30.7 %)
7 27 (9.1 %)
8 13 (4.4 %)
9 0 (0.0 %)
10 1 (0.3 %)
Injured in sports practice Yes 208 (70.6 %)
No 87 (29.4%)

Data are presented as absolute and relative frequencies.

No association was detected between surfer performance level and
having suffered an injury during practice (p > 0.05). However, when
participants were divided according to whether they participated in
competitions, a significant association was observed between this and

Training frequency (session/week)

Training volume (hours/week) Training experience (years)

Percentile
Frequency (%) x SD x SD Me 25th  50th  75th
High performance (WQS) 11 (3.73 %) 9.27 3.50 12.82 5.69 13 6.5 9.00 12.00
Competition (provincial or regional championships) 14 (4.75 %) 6.64 2.37 13.07 5.05 14 5.25 7.00 8.00
Federated recreational 266 (90.17 %) 2.77 2.00 5.39 4.02 10 1.75 3.50 5.75
Recreational 4 (1.36 %) 4.00 3.16 5.50 3.87 5 1.00 2.00 3.00
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injury during practice (32 (1) = 3.98, p < 0.05; ES = 0.122) (Table 4).

Regarding the relationship between participation in a surf competi-
tion, independently of the surfer performance, and the likelihood of
suffering from an injury during practice, the OR showed that they
increased the exposure to an injury by 3.29 times (IC 95% 0.96-11.31).

Analysis of the results regarding the level of specialization and
having suffered an injury during sports practice revealed a significant
association with dependence (¥2 (3) = 12.9, p = 0.005; ES = 0.204). The
following correspondence analysis showed that a higher level of
specialization is associated with the possibility of injury as a conse-
quence of sports practice (Fig. 2).

Regarding the relationship between self-concept of surfing skills and
suffering an injury, the y2 Pearson test showed a significant association
between these variables (2 (8) = 36.8, p < 0.001; ES = 0.353). Sub-
sequent descriptive correspondence analysis showed a stronger associ-
ation between surfers with a medium-high self-concept of their skills
(scores of 6, 7, and 8) and a lower trend of suffering an injury (Fig. 3).

4. Discussion

Our previous hypothesis has been corroborated partially. On one
hand, the results showed a significant positive association between
higher sport specialization and the risk of injury during surfing practice
(Fig. 2). On the other hand, our results demonstrated a relationship
between the self-concept of the surfer’s skills and the risk of suffering an
injury during sports practice. In this sense, the higher the self-concept of
surfers’ skills, the lower the likelihood of suffering sports injuries
(Fig. 3).

In the present study, the year before data collection, 70.7% (N =
208) of our surfers had suffered some kind of injury related to their surf
practices. These data are far from the results of previous studies (Furness
et al., 2015; Minghelli et al., 2018; Mitchell et al., 2013) on the same
type of athletes. Minghelli et al. (2018) showed a lower percentage of
injuries than our study (29.6% vs. 70.7%). Similarly, Australian surfers
showed that the injury rate was lower than that in our results 37,98%
(Furness et al., 2015). One of the possible causes for the differences in
injury percentage between our study and those conducted with Portu-
guese (Minghelli et al., 2018) and Australian (Fuernes et al., 2015)
populations may be the lower number and type of shoreline breakers.
However, it was not possible to make a comparison because these data
have not been reported in previous studies.

Regarding the tendency to suffer an injury during surf practice, the
surfer’s performance group might be a key factor in understanding the
higher risk of displaying damage. The tendency of high-performance
surfers to develop injury rather than lower-performance surfers was
verified by our results (88% vs. 68,9%, competitive and recreational,
respectively). This tendency is in accordance with the results of a pre-
vious study conducted by Furness et al. (2015), which showed a higher
tendency to suffer from an injury if surfers took part in competition than
recreational and non-competitor surfers (43.1% vs. 35.07% respec-
tively). However, Furness et al. (2015) did not achieve the same overall
high percentage of injuries as in our study.

The number of exposures could partially explain this large difference
in the percentage of injuries among competitive surfers. In other words,
the frequency with which these surfers participated in competitions.

Table 4
Association between participating or not in a surfing competition and the risk of
suffering an injury.

(Developed an injury during
the practice?

Type of surfers No Yes Total

3 (12.0%)
84 (31.1%)
87 (29.4%)

22 (88.0%)
186 (68.9 %)
208 (70.6%)

25 (100%)
270 (100%)
295 (100%)

Participate in sporting events
Do not participate in sporting events
Total

1143

Journal of Bodywork & Movement Therapies 40 (2024) 1140-1145

0.39 | Very low level -
No injured
0.29

6w

Middle level

0.09 -
Low level -

00K ‘ ‘ ; ;
-0.05 0.05 0.15 0.25 0.35 0.45
-0.11
High level ‘ Injured
-0.21 -

T
-0.25 -0.15

Fig. 2. Correspondence analyses regarding the surfer’s level of specialization
and suffering an injury.
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Fig. 3. Correspondence analyses regarding the surfer’s self-concept and
suffering an injury.

Previous studies have highlighted that just by participating in compe-
titions, surfers increase the risk of injury by pursuing maximum per-
formance (Martins et al., 2022; Minasian and Hope, 2022). Moreover, as
has been established in other sports, athletes who regularly participate
in competition tend to suffer more injuries than recreational and
non-competitive athletes because of the higher training load and per-
formance demand (Junge et al., 2004). Nonetheless, it is difficult to
compare the results of different studies with ours because of the lack of
data on competition frequency and time of exposure.

Another explanation for this large difference between the injury
prevalence of the participants in our study and previous studies could be
based on surroundings and environmental conditions (McArthur et al.,
2020; Nathanson et al., 2007). The type of seabed (i.e., rocky, sand, reef,
etc.) increases the likelihood and seriousness of injury because of
possible contact (McArthur et al., 2020; B. J. Patel et al., 2020).
Simultaneously, environmental conditions such as wave size, direction,
shape, and/or force lead to a higher incidence of injury when the surfer
faces a larger wave (Nathanson et al., 2007).

This lack of information makes it difficult to compare the results of
our study with those of previous studies (Furness et al., 2015; Minghelli
et al., 2018; Mitchell et al., 2013) because it makes it difficult to
compare injury incidences without key variables such as seabed and
environment (Patel et al., 2020) and sea conditions.

Beyond environmental factors, several authors have noted that the
level of specialization is a key factor that might influence the prevalence
of injury during sports practice (P. S. Buckley et al., 2017; McLellan
et al., 2022; Post et al., 2017). In this respect, our results are in accor-
dance with those of previous studies. Our data suggested a significant
relationship between specialization level and suffering an injury during
practice; as the specialization level increases, the number of surfers
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injured increases. However, specialization in one sport might lead to
years of intensive training, excluding other sports (Jayanthi et al.,
2013). For this reason, it is difficult to establish whether the real causes
of the increasing likelihood of injury during practice are premature
specialization or an increase in training volume and load because both
are typically combined or linked together.

Regarding early sports specialization, Lloyd et al. (2016) suggested
that this might limit the development of fundamental motor skills, such
as balance, coordination, and agility (Lloyd et al., 2016). This produces a
lack of diversity in movement, which increases the susceptibility to
musculoskeletal injuries (Myer et al., 2015).

However, this evidence should not be interpreted as excluding sport-
specific training. Several studies support the convenience of discipline-
specific technical development to avoid sport-specific injuries, as long
as fundamental skills have been trained beforehand (Bruton et al., 2013;
Goodway and Robinson, 2015; Lloyd et al., 2015).

One of the main results of the present study was to corroborate the
relationship between the self-concept of the surfer’s skills, measured by
the Hutt et al. scale (2001), and the likelihood of injury. The results show
that surfers with a higher self-concept of their skills are less prone to
injury (Fig. 3). This can be partly explained by the fact that these surfers
take fewer risks in their maneuvers as they are aware of their technical
limitations (surfer’s self-concept). Similarly, their good self-concept of
surf skills makes it plausible that their decision-making is less risky,
making them less prone to injury (Williams and Andersen, 1998). In
addition, surfers with a medium-high self-concept are more skilled in all
types of maneuvers, which could be related to fall avoidance during
surfing.

One of the most relevant aspects of this study is to highlight the
importance of sports specialization and the surfer’s self-concept, which
can influence the risk of injury. Thus, these concepts should be consid-
ered to maximize injury-prevention strategies.

Limitations and future lines of research.

The present study has several limitations, one of which was the
retrospective data collection. This type of achieving data is based on the
participant’s injury memories, which could result in a lack of accuracy in
the results and interpretation. However, this error was minimized as
much as possible by collecting only injuries recorded during the past
year.

Another limitation of our study was the possibility that the number of
injured surfers answering this survey was higher than those without any
injury, as previous studies have pointed out (McArthur et al., 2020).

Another limitation was that the number of training hours was not
recorded. These data are important, since several studies showed a large
correlation between the number of training hours and the risk of injury
in different sports (Drew and Finch, 2016; Eckard et al., 2018). On the
other hand, one of the main limitations is the study’s design (cross--
sectional and not longitudinal), which made it impossible to determine
under what conditions (surroundings and environment) the surfers’ in-
juries occurred, which might be a key factor in the injury mechanism.

Future studies should consider whether surfers’ injuries have been
diagnosed by GP. This would be a key point in increasing the accuracy of
real injury data in subsequent surveys.

Finally, it would also be helpful to determine the effectiveness of
injury prevention strategies in terms of equipment, such as wetsuits and
helmets. Further analysis by type, location, and severity of injury ac-
cording to the level of each surfer will allow for the development of
specific prevention strategies for each level of competition. Therefore,
future studies should consider controlling for previous variables to
decrease the risk of injury during sports practice.

5. Conclusion
To the best of our knowledge, this study is the first to show a rela-

tionship between sport specialization and the self-concept of technical
skills and the risk of injury in surf.
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This study found that competitive surfers tend to suffer injuries 3.9
(OR) times more often than recreational surfers. However, comparing
these results with previous studies is difficult because environmental
and surface conditions may play a key role in the likelihood of injury. To
the best of our knowledge, this valuable data has not been reported in
previous studies.

Our results suggest a direct relationship between surfers’ level of
specialization and the risk of injury. Thus, early sports specialization
could cause a lack of fundamental motor skills, which is linked with a
higher risk of injury.

In addition, surfers who have mastery of more advanced maneuvers
(6-8 on Hutt’s scale) are less likely to be injured. This can be attributed
to the fact that they are proficient surfers, being able to perform all types
of maneuvers safely, avoiding stressful situations that the uncertainty of
sea conditions may cause, and/or avoiding falls caused during the
execution of the maneuvers.

Although sustaining an injury is a multifactorial event, the self-
concept of the surfer’s skills, especially recreational ones, can be a
protective mechanism to avoid sports-related injuries.
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