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ABSTRACT

Objective To assess the knowledge, attitudes and
behaviours regarding anterior cruciate ligament (ACL)
injury prevention among individuals involved in women’s
football at all levels, including players and staff across
Union of European Football Associations (UEFA) nations.
Methods A cross-sectional, questionnaire-based survey
was conducted to evaluate the knowledge, attitudes and
behavioural adoption of ACL injury prevention strategies
among players, coaches, medical staff and other
stakeholders in European women’s football.

Results A total of 2384 responses from 47 of the

55 UEFA national associations were analysed. While
95% of participants demonstrated awareness of ACL
injuries, knowledge of specific exercise programmes to
prevent such injuries was limited in coaches (62%) and
players (32%), particularly at grassroots and recreational
levels. Participants expressed positive attitudes towards
integrating prevention programmes into regular

routines with 97% expressing they would perform it if it
significantly reduced ACL injuries; however, the actual
implementation of these programmes remained low across
all levels of play with 22% of players, 51% of coaches
and 61% of medical staff reported having performed or
facilitated an ACL prevention exercise programme.
Conclusion Despite positive attitudes towards ACL
injury prevention, the practical application of prevention
programmes in women’s football is insufficient, especially
below the national top-division level. This highlights

the need for targeted educational initiatives to enhance
knowledge and facilitate implementation among
recreational players, coaches and medical staff.

INTRODUCTION

In women’s football, anterior cruciate
ligament (ACL) injuries have garnered
increasing media attention in recent years.
While ACL injuries are not highly preva-
lent in the sport,' * their consequences are
significant, including prolonged recovery
periods,” an elevated risk of osteoarthritis*
and a moderate yet concerning likelihood
of reinjury. In severe cases, such injuries can
be career-ending.” ® Given these impacts,

1,4

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Women football players face a higher risk of anterior
cruciate ligament (ACL) injuries compared with their
male counterparts, leading to prolonged recovery and
potential long-term consequences like reinjury and
osteoarthritis.

= Although evidence-based exercise programmes can
significantly reduce the incidence of ACL injuries, their
consistent implementation across various levels of foot-
ball remains a challenge.

= Barriers to adopting ACL prevention programmes in-
clude a lack of awareness, insufficient education and
limited access to resources, particularly at the grassroot
level. This highlights a gap between the availability of
effective strategies and their practical use.

WHAT THIS STUDY ADDS

= This study reveals significant gaps in ACL injury preven-
tion knowledge, attitudes and behaviours among stake-
holders in women'’s football across Union of European
Football Associations nations, particularly at grassroots
levels.

= Despite the low rates of practical implementation,
stakeholders exhibit positive attitudes towards integrat-
ing prevention exercises into routine training, indicating
potential for improvement through targeted educational
initiatives and better resource allocation.

= The findings underline the need for scalable, practical
solutions to bridge the knowledge gap and promote rou-
tine incorporation of ACL prevention exercises, especial-
ly in grassroot settings where coaches and players may
lack adequate support and education.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This study provides a foundation for future studies ex-
ploring targeted interventions like tailored education
programmes or context-specific strategies to enhance
ACL prevention in women’s football.

= It highlights the need for practical, scalable solutions like
integrating ACL prevention exercises into routine training
to address knowledge and implementation gaps, espe-
cially at grassroots levels.

= Our results suggest mandatory ACL prevention ed-
ucation in coaching certification programmes and
promoting policy changes for widespread access to
evidence-based prevention resources.
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there is a pressing need to implement effective strate-
gies to reduce ACL injury incidence across all levels of
football.

The scientific literature provides evidence supporting
injury prevention strategies.7 Exercise-based programmes
such as FIFA 11+, Perform+ and Knadkontroll have
demonstrated their efficacy in reducing overall injury
rates by approximately 25%, with even greater reduc-
tions observed specifically for ACL injuries.” Despite
this, translating these evidence-based interventions from
controlled research environments into routine football
practice remains a complex challenge requiring multiple
levels of engagement.®”

This challenge can be understood through the lens
of the knowledge-attitude-behaviour framework, which
delineates behaviour change into three interdependent
stages: knowledge acquisition, belief or attitude forma-
tion and behavioural implementation.'"” This model
highlights the importance of addressing gaps not only in
understanding and awareness but also in fostering posi-
tive attitudes and actionable behaviours towards injury
prevention.

In light of this framework, the present study investigates
the current state of knowledge, attitudes and behaviours
regarding ACL injury prevention in women’s football.
The survey targets individuals involved at all levels of the
sport, including players, coaches, parents/guardians,
performance staff, medical personnel and administrative
staff across the Union of European Football Associations
(UEFA) nations. By exploring these dimensions, this
study aims to provide actionable insights for improving
the adoption of effective injury prevention strategies in
women’s football.

METHODS

This study adhered to the Checklist for Reporting Results
of Internet E-Surveys guidelines."" Ethical approval was
not required as the study involved low-risk questions and
did not collect identifiable data.

Design and participants

This cross-sectional study targeted individuals involved in
women’s football, including players, coaches, parents/
guardians, performance staff, medical personnel and
administrative staff in UEFA nations. Before starting the
survey, participants were informed about its purpose, esti-
mated completion time, the type of data collected and
the identity of the researchers. Participation was entirely
voluntary and anonymous, with no identifiable informa-
tion collected. No incentives were offered.

Inclusion criteria

Participants were eligible for inclusion if they (1) held a
working or playing role in women’s football; (2) resided
in a2 UEFA member nation and (3) provided informed
consent to participate.

Box 1 English version of the concepts used in the survey,

subcategorised by information on demographics, prior
education, knowledge, attitude and behaviour

Demographics

Gender.

Country of residence.

Role within women'’s football.

Highest level of football played/worked in.

Education
Prior education on the prevention of anterior cruciate ligament (ACL)
injuries.

Experience
Personal ACL injury history.
Personal awareness of teammates/players with an ACL history.

Knowledge

Understanding what ACL injury is.

Agree or disagree: in football, women have a higher risk of sustaining
an ACL injury than men.

Familiarity with the concept of an ACL injury prevention exercise
programme.

Attitude

Agree or disagree: an ACL injury can be prevented.

Willingness to perform a regular ACL injury exercise programme if
known to reduce ACL injury incidence.

Minutes they are willing to use on ACL injury prevention.

Days per week they are willing to use on ACL injury prevention.

Behaviour
Prior experience performing or facilitating an ACL injury prevention
exercise programme.

Survey development

The survey was developed based on frameworks from
previous studies by Tanaka et al'® and Alyami et al,' with
initial drafts prepared by GM and EV. The survey under-
went a thorough review process involving an expert
group to ensure clarity and validity. This process included
at least two calls and three rounds of email exchanges.
The expert group consisted of eight sports medicine and
football experts: three sports physicians, three physiother-
apists, two sports scientists and one former professional
player. The iterative review process focused on ensuring
content and face validity, although achieving construct
validity in this context is inherently complex. The final
survey was tested for usability and functionality through a
pilot test involving native speakers of multiple languages
participating in women’s football. After these validation
steps, the survey was translated and finalised for distribu-
tion.

The finalised survey assessed demographics, educa-
tion, knowledge, attitudes and behaviours regarding
ACL injury prevention. Key survey questions are outlined
in box 1. The survey is available in online supplemental
appendix A.
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Table 1 Respondent demographics
Player Coach Medical staff Total
Number of responses 1557 (71%) 407 (18%) 223 (10%) 2178
Gender
Man 247 114 361 (17%)
Woman 1562 154 106 1817 (83%)
Prefer not to say 6 3 9 (<1%)
Playing level
Grassroots/recreational/regional 455 230 48 733 (34%)
National-level league 483 89 50 622 (28%)
Top division 555 76 98 729 (33%)
Prefer not to say 64 12 27 103 (5%)

Numbers presented as respondent n with percentage of total in brackets.

Survey distribution

The survey was built using General Data Protec-
tion Regulation (GDPR) compliant 123FormBuilder
(123FormBuilder, Timisoara, Romania). The survey
was disseminated through two primary channels. The

Themselves

UEFA Medical Unit drafted a circular email, which was
subsequently distributed to the presidents of all 55 UEFA
national associations. This email requested that these
presidents’ women'’s football departments disseminate
the survey to pertinent clubs. Furthermore, through a

Player 23% n= 1,552
Coach 24% n= 402
Medical Staff 18% n=223
Perfomance Staff (excl. Coaches 26% n=84
Football Administration 28% n= 43
Referee n=4
Parent or Guardian EREY n=71
Someone they know
Player 90% n= 1,552
Coach 86% n= 402
Perfomance Staff (excl. Coaches 88% n= 84
Football Administration 82% VA n=43
Referee 75% 25% n=4
Parent or Guardian 65% 28% n=71

Figure 1

Percentage of responders who have previously sustained an ACL injury themselves or know of a teammate or other

player who had sustained an ACL injury. Red indicates ‘yes’; orange indicates ‘not applicable’; and green indicates ‘no’. ACL,

anterior cruciate ligament.
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Player

Grassroots/recretaional &
Regional level league

National-level league
Top Division

Coach

Grassroots/recretaional &
Regional level league

National-level league

Top Division

Medical Staff

Grassroots/recretaional &
Regional level league

National-level league

Top Division

Performance Staff (excl. Coaches)
Football Administration

Referee

Parent or Guardian

n= 1,552
n=402
n=43
25% 75% n=4
45% 55% n=71

Figure 2 Percentage of respondents with prior education on ACL injury prevention per role and competition level. Green

indicates ‘yes’; red indicates ‘no’. ACL, anterior cruciate ligament.

UEFA Media Release, respondents were directed to the
UEFA website, which provided a direct hyperlink to the
survey for the broader women’s football community.
Responses were collected between 6 December 2023 and
31 January 2024.

Data analysis

Survey responses were screened to confirm eligibility
based on inclusion criteria, and incomplete surveys were
discarded. Timestamps were checked, and no anomalies
were detected. Data were exported into Excel (Microsoft
365, Redmond, WA) for analysis. Descriptive statistics,
including counts and percentages, were calculated for
closed-ended questions relative to the total number of
respondents.

RESULTS

Respondents

The survey received a total of 2660 responses. However,
276 responses were excluded due to incomplete informed
consent (n=147), non-residence in a UEFA member
nation, failure to disclose the country of residence

(n=77), or lack of a playing or working role in women’s
football (n=55). This left 2384 valid responses for further
analysis.

Participant demographics

The majority of respondents were women football players
(65%, n=1557), followed by coaches (17%, n=407),
medical staff (9%, n=223) and performance staff, parents/
guardians, football administration staff and referees (all
<5% each). A small number of participants (<1%, n=5)
indicated dual roles as both players and coaches. Respon-
dents represented a range of competition levels and 47 of
the 55 UEFA national associations. For further analysis,
only players, coaches and medical staff were considered
due to the low response rates in other participant groups.
A detailed breakdown of responding player, coach and
medical staff demographics is shown in table 1.

Prior education and experience with ACL Injuries

Among all respondents, 23% (n=548) reported having
previously sustained an ACL injury, with similar propor-
tions observed among players (23%, n=363) and coaches
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Grassroots/recreational & Regional-level league

Player 28% 72%

Medical Staff 85%

National-level league

Player 28%

Coach

Medical Staff

Top Division

Player 41%
Coach 78%

Medical Staff 97%

Figure 3 Familiarity with ACL injury prevention exercise
programmes by respondent role per competition level and
role. Green indicates ‘yes’; red indicates ‘no’ or ‘not sure’.
ACL, anterior cruciate ligament.

(24%, n=98) (figure 1). Furthermore, 88% (n=2104) of
all respondents knew of a teammate or player who had
sustained an ACL injury. The median age of first ACL
injury for any participant who had sustained an ACL
injury was 18 years (range: 12-44 years) for players,
23 years (range: 12-51 years) for coaches and 19 years
(range: 14-60 years) for all respondents combined.

The percentage of respondents with prior education
in ACL injury prevention varied by role (figure 2).
While 89% (n=198) of medical staff had received such
education, the numbers were lower for coaches (59%,
n=241) and players (38%, n=596). Education levels
were also influenced by playing level: only 27% of grass-
roots players (n=123) and 54% of grassroots coaches
(n=246) had received an education, compared with
48% (n=269) and 79% (n=60) at the top division level,
respectively.

Knowledge of ACL injuries in women’s football
Almost all respondents (95%, n=2261) indicated they
understood what an ACL injury was. Furthermore, 90%
(n=2153) agreed with the statement, ‘In football, women
have a higher risk of sustaining an ACL injury than men’.
However, only 45% (n=1083) were familiar with exer-
cise programmes to prevent ACL injuries. Familiarity was
highest among medical staff (91%) and coaches (62%)
but lower among players (32%). Familiarity levels were
influenced by playing or coaching level and personal
ACL injury history (figure 3).

Open access

I

Attitudes towards ACL injury prevention
Most respondents (77%, n=1846) agreed that ‘an ACL
injury can be prevented’. Nearly all (97%, n=2312)
indicated they would participate in a regular exercise
programme if it significantly reduced ACL injury risk.
Regarding the time commitmentfor such a programme,
most respondents preferred 2-3 sessions per week, with
session durations distributed across 0—15min, 15-30 min
and 30+ min. There was a visible difference between
playing level and the time or frequency respondents were
willing to dedicate (figure 4).

Behaviours around ACL injury prevention

Despite the positive attitudes and some knowledge of ACL
injury prevention, only 22% of players, 51% of coaches
and 61% of medical staff reported having performed
or facilitated an ACL prevention exercise programme
(figure 4). Participation rates were higher among top-
division players, coaches and medical staff (figure 5).

DISCUSSION

This study explored the knowledge, attitudes and
behaviours regarding ACL injury prevention among
individuals involved in women’s football at various
competitive levels within UEFA national associations.
The findings indicate widespread awareness of ACL inju-
ries and a generally positive attitude towards prevention
programmes. However, gaps in knowledge and imple-
mentation, particularly at lower levels of competition,
highlight the need for targeted interventions to enhance
education and facilitate the adoption of injury preven-
tion strategies.

Education

Education emerged as a significant factor influencing
both knowledge and behaviour. Only 48% of respon-
dents had received prior education on ACL prevention,
with notable discrepancies between roles. Most medical
staff (89%) had received education, but only 59% of
coaches and 38% of players had similar exposure. This
lack of education is particularly problematic at the grass-
roots level, where coaches often bear full responsibility
for training.

To address this, coaching education programmes
should incorporate mandatory modules on ACL preven-
tion. Applied education, focusing on creativity, cocreation
and context-specific content, has been shown to enhance
implementation."™"® UEFA and national associations
could play a pivotal role in standardising these educa-
tional efforts, ensuring that all coaches are equipped to
implement evidence-based prevention programmes.

Knowledge

According to the knowledge-attitude-behaviour model,
knowledge forms the foundation of behaviour change."’ 17
In this study, 95% of respondents were familiar with ACL
injuries—consistent with Tanaka et als findings among
National Collegiate Athletic Association (NCAA)

Monthuley G, et al. BMJ Open Sp Ex Med 2025;11:6002558. doi:10.1136/bmjsem-2025-002558 5



0-15 min Grassroots/recreational & Regional-level league

Medical

Coach Staff

Player

0-15 min National-level league

0-15 min Top Division

15-30 min | Grassroots/recreational & Regional-level league
15-30 min National-level league

15-30 min | Top Division

30 min+ Grassroots/recreational & Regional-level league
30 min+ National-level league

30 min+ Top Division

2-3 x week

0-15 min Grassroots/recreational & Regional-level league

0-15 min National-level league

0-15 min Top Division

15-30 min | Grassroots/recreational & Regional-level league
15-30 min National-level league

15-30 min | Top Division

30 min+ Grassroots/recreational & Regional-level league
30 min+ National-level league

30 min+ Top Division

0-15 min

Grassroots/recreational & Regional-level league

0-15 min National-level league

0-15 min Top Division

15-30 min | Grassroots/recreational & Regional-level league
15-30 min National-level league

15-30 min | Top Division

30 min+ Grassroots/recreational & Regional-level league
30 min+ National-level league

30 min+ Top Division

Figure 4 Time commitment respondents were willing to invest in ACL injury prevention programmes. Green indicates>10%,
light red indicates 5-10%, dark red indicates<5%. ACL, anterior cruciate ligament.

athletes'? but markedly higher than Alyami et al’s report
among athletes in Saudi Arabia."” Despite this high aware-
ness, only 45% of participants were familiar with exercise
programmes designed to prevent ACL injuries. Players,
particularly those in grassroots or recreational settings,
demonstrated the lowest familiarity (28%), highlighting
a critical gap in knowledge.

Medical staff unsurprisingly exhibited the highest level
of familiarity (91%), reflecting their specialised training.
However, only 62% of coaches were aware of preven-
tion programmes. While medical or performance staff
commonly facilitate injury prevention at top division
clubs, at grassroots, the coach is primarily responsible. It
is, therefore, concerning to see that while 92% of medical
staff at the top division were familiar with prevention

programmes, only 60% of grassroots coaches were. Given
grassroots coaches’ pivotal role in facilitating all aspects
of training, including injury prevention, their lack of
knowledge warrants immediate attention. Future strat-
egies must prioritise equipping grassroots coaches with
accessible, practical knowledge to promote effective
injury prevention.

Attitudes

Attitude serves as the bridge between knowledge and
behaviour in the knowledge-attitude-behaviour model."”
Encouragingly, 77% of respondents believed ACL injuries
could be prevented—substantially higher than previous
findings in youth football, where only 20% of players
believed knee injuries were preventable.'® Furthermore,
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Player

Player 23%

Grassroots/recreational & 1
Regional-level league

()

National-level league 24%

Top Divison 27%

Coach

Coach 51%

Grassroots/recreational & 48%
Regional-level league

National-level league 47%

Top Divison 67%

Medical Staff

Medical Staff 67%

Grassroots/recreational & 59%
Regional-level league °

National-level league 56%

Top Divison 27% 18%

Figure 5 The proportion of respondents who have
previously performed ACL prevention exercise programmes
per role and competition level. Green indicates ‘yes’; red
indicates ‘no’. ACL, anterior cruciate ligament.

97% of participants expressed willingness to perform a
regular injury prevention programme if it significantly
reduced ACL injury risk.

Respondents across roles and competition levels
were willing to dedicate time to prevention exercises,
commonly indicating a preference for 2-3 sessions per
week of varying durations. This aligns with the commit-
ment needs of existing evidence-based programmes, such
as FIFA 11+, which require manageable time investments
of 10-15min two times a week while delivering signifi-
cant benefits.” ' These positive attitudes present a strong
foundation for increasing the adoption of prevention
exercises, provided structural and educational barriers
are addressed.

Behaviour

Despite high awareness and positive attitudes, imple-
menting ACL prevention programmes remains limited.
More implementation was seen at top division; however,
only 22% of players, 51% of coaches and 61% of medical
personnel reported previous engagement with preven-
tion exercises. Similar trends have been observed in other
studies, where even motivated coaches often struggled to
implement injury prevention strategies due to perceived
inadequacy in providing technical feedback."*

Barriers to implementation include a lack of
infrastructure, insufficient training and competing prior-
ities."” ' At lower levels of competition, these challenges
are compounded by limited access to medical staff and

reliance on undertrained coaches. Addressing these
barriers requires tailored solutions, such as integrating
prevention exercises into routine training and empow-
ering coaches with the knowledge and confidence to
deliver these programmes effectively.

Strengths and limitations

This study’s large sample size (n=2384) and inclusion of
diverse roles across UEFA nations strengthen the general-
isability of its findings within women’s football. However,
using a convenience sample may introduce selection
bias, as individuals more engaged with ACL preven-
tion were likely overrepresented. Additionally, reliance
on self-reported data poses a risk of response bias, and
the survey’s length may have limited the depth of some
responses. Future studies should consider longitudinal
designs and qualitative methods to explore these topics
further.

Clinical implications

The positive attitudes observed in this study provide a
strong foundation for integrating ACL prevention exer-
cises into routine training. We believe this indicates
that players, coaches and medical staff require tailored
support to overcome barriers and translate knowledge
into practice. The willingness of respondents to dedicate
2-3 sessions per week aligns well with existing prevention
programmes, which can be adapted to various competi-
tion levels.

Despite their training, medical staff did not consis-
tently implement prevention programmes, suggesting
additional barriers that require further investigation.
Empowering coaches and players through applied
education is particularly important in settings without
access to medical professionals. Coaching certifica-
tion programmes should include practical training on
injury prevention, ensuring widespread dissemination of
evidence-based strategies.

CONCLUSION

This study highlights significant gaps in knowledge and
implementation of ACL prevention programmes, partic-
ularly at lower competition levels in women’s football.
While attitudes towards prevention are overwhelmingly
positive, behaviour remains a key challenge. Addressing
these gaps will require targeted educational initiatives,
greater support for grassroots coaches and integration
of prevention exercises into regular training routines. By
empowering players, coaches and medical staff with the
necessary knowledge and resources, ACL injury preven-
tion can become a standard practice across all levels of
women’s football in UEFA nations.
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