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Abstract
Purpose  Genetic research in football is currently in it’s infancy but is growing rapidly. However, the practical application of 
genetic testing in football and the views concerning its use are unknown. Thus, the purpose of this study was to assess the 
current practical application of genetic testing in professional football and provide an insight into the perspectives of key 
stakeholders (i.e., coaches, practitioners, players).
Methods  In total, 122 participants completed an online anonymous survey. This consisted of 21 multiple choice and Likert 
scale questions, with the option of providing an explanation for each response.
Results  Findings revealed genetic testing is rarely utilised by key stakeholders (10%) or their respective organisations (14%). 
However, three quarters (75%) had the opinion that genetic testing will have great utility in the future. The majority (72%) 
believed genetic testing should be used for athlete development and injury risk, whilst 35% believed that genetic testing 
should be utilised for talent identification purposes. However, most key stakeholders viewed their own (89%) and their col-
leagues’ (79%) knowledge related to genetic testing as insufficient; mainly due to ineffective current communication methods 
(91%). Most believed educational workshops are required (71%), whilst nearly all (91%) were interested in developing their 
expertise on the utility of genetic testing.
Conclusion  Genetic testing is rarely used within professional football, although key stakeholders anticipate that it will be 
utilised more in the future. As such, educational support may prove valuable in improving key stakeholder knowledge and 
the practical application of genetic testing in professional football.

Keywords  Soccer · Talent identification · Athlete development · Genetics

Introduction

Achieving elite status in professional sport is a multifactorial 
process [15]. More specifically, task constraints (e.g., delib-
erate practice,deliberate play), performer constraints (e.g., 
psychological characteristics; physiological factors), envi-
ronmental constraints (e.g., relative age effects; birth place 
effects), and genetic factors have previously been shown to 
interact to facilitate sporting success at adulthood [6, 27]. To 
what extent each of these facets influences performance spe-
cifically in football remains unclear [28]. Current research 
has estimated that the genetic contribution (i.e., heritabil-
ity) to overall athletic status is ~ 66% [7], with the estimated 
genetic influence on specific performance traits ranging 
broadly from 30% to 80% [37]. Moreover, several genetic 
markers have been identified that may be associated with 
athlete status and specific performance-related phenotypes 
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in football, such as the alpha-actinin-3 (ACTN3) R577X and 
angiotensin-I-converting enzyme (ACE) I/D polymorphisms 
(see [17] for a review).

In light of this potential for genetic variation to influence 
performance, both direct-to-consumer (DTC) and provider 
based genetic testing services are now offered by many com-
panies [35]. Several DTC companies specifically target pro-
fessional sport with advertising campaigns, which claim to 
provide personalised training and nutritional information to 
optimise performance and reduce injury susceptibility based 
on an athlete’s genotype [10]. Despite genetic testing in sport 
being a relatively new field, several athletes, practitioners, 
and organisations at the professional level have begun to 
embrace genetic testing as part of their training regime 
[11]. Indeed, genetic testing related to sport performance 
and injury susceptibility has been utilised within several 
sports in the UK [33]. Furthermore, genetic testing in sport 
has been used in a variety of circumstances throughout the 
world, such as identifying age, verifying gender, detecting 
doping, and revealing medical conditions [23].

Interestingly, there is anecdotal evidence in football 
that suggests genetic testing is being used to identify and 
select talented performers [29]. This is concerning for many 
researchers and practitioners, not only because the existing 
evidence which DTC companies base their recommenda-
tions on is limited [30], but also due to the accompanying 
social, ethical, and legal issues associated with potential 
genetic discrimination [10]. As such, several scientific con-
sensus statements have deemed that the utilisation of genetic 
information, particularly for predicting future performance, 
is inappropriate and without scientific creditability [34, 35]. 
However, as genetic testing in sport is still in its infancy, 
there is currently limited formal regulation and legal legisla-
tion [23]. As a result, organisations within football currently 
have little guidance on best practices, which may result 
in key stakeholders (i.e., coaches, practitioners, players) 
becoming vulnerable to misinformation [30].

Despite anecdotal evidence, it is not yet known the extent 
to which genetic testing is taking place in football and why 
key stakeholders may or may not use genetic testing. To 
the authors’ knowledge, there are only two peer-reviewed 
studies that have assessed the current use and opinions of 
genetic testing in sport [25, 33]. However, these studies 
only included 23 and 22 stakeholders employed in football 
respectively, limiting the application of their results to a 
football-specific context. As such, the aim of this study was 
to assess the current practical application of genetic testing 
in professional football by providing an insight into the per-
spectives of key stakeholders.

Methodology

Recruitment

Key stakeholders employed in professional football were 
contacted via email and by word of mouth from pre-existing 
personal and professional contacts. They were each invited 
to participate in this current study by completing the online 
anonymous survey and distribute it to other relevant parties. 
The study was also posted and advertised on various social 
media platforms. Invitations and posts included a link to the 
survey, whereby upon clicking the link, individuals would be 
subsequently directed to: (a) an information sheet detailing 
the survey’s purpose and eligibility requirements, and (b) an 
informed-consent form. The inclusion criteria consisted of: 
(a) being aged at least 18 years, (b) employed as a member of 
staff at a professional football club or organisation involving 
player development or contracted as a current player, and (c) 
providing informed consent. Ethical approval was granted 
by the corresponding author’s institutional ethics committee.

Survey

The survey was completed anonymously utilising an online 
survey tool (https://​www.​onlin​esurv​eys.​ac.​uk), which is 
fully compliant with UK Data Protection laws and meets 
UK accessibility requirements. The survey comprised of 21 
multiple choice and Likert scale questions regarding genetic 
association research and genetic testing in sport (see Sup-
plementary File 1 for survey template). Respondents were 
also offered the opportunity to provide a qualitative expla-
nation for their answers to enrich the quantitative data col-
lected from the questions. Indeed, mixed-methodologies are 
encouraged in contemporary sport science research to ensure 
that findings are grounded in participants’ real-life experi-
ences [14]. The questions were broadly separated into the 
following six themes: (a) demographics, (b) utilisation, (c) 
awareness, (d) impact, (e) implementation, and (f) educa-
tion. Data analysis consisted of frequency-based descriptive 
analysis, which was provided by the survey software directly, 
then exported for confirmation and further analysis. Meth-
odological procedures are in accordance with Varley et al. 
[33] and Pickering and Kiely [25].

Results

Demographics

In total, 122 key stakeholders completed the survey 
between July 13th, 2020 and September 4th, 2020. The 

https://www.onlinesurveys.ac.uk
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key stakeholders were predominately male (90%) and 
aged between 25 and 34  years (48%). Their specific 
employment roles included: Coach (n = 40), Player 
(n = 24), Physiotherapist (n = 16), Sport Scientist (n = 16), 
Strength and Conditioning Coach (n = 9), Performance 
Analyst (n = 5), and Nutritionist (n = 2). The remain-
ing 10 stakeholders specified their employment role as 
“Other”, which included: Football Consultant, Football 
Administrator, Hospitality and Sponsorship Manager, 
Manager, Operations Manager, Operations Manager of 
Charitable Projects, Performance Lead, Player Recruit-
ment, Sponsorship Development and Management, and 
Sport Psychologist. There was a relatively even distri-
bution between those working in Youth/Academy (52%) 
and Senior (48%) football (Fig. 1). The key stakehold-
ers represented a wide spectrum of competitive playing 
standards at each level (e.g., Youth/Academy: Interna-
tional [n = 4], Academy Categories 1–4 [n = 45], and Non-
Academy [n = 6]; Senior: International [n = 6], Divisions 
1–4 [n = 32], and Non-League [n = 17]).

Utilisation

A small minority of respondents reported that they have 
used genetic testing to aid performance (9%) and/or miti-
gate injury risk (10%). Similarly, a slightly larger propor-
tion of respondents recounted that an organisation they were 
employed at has used genetic testing to aid performance 
(15%) and/or mitigate injury risk (12%). However, the large 
majority of respondents suggested that they would consider 
utilising genetic testing in the future for both aiding perfor-
mance (83%) and/or mitigating injury risk (84%) (Fig. 2a). 
Explanations for selections were provided by some respond-
ents. For example:

“Pretty uncertain how will genetic tests give additional 
knowledge to what current performance/medical tests 
can give. The relationship between genetics, epige-
netics, and environmental factors is too complex and 
poorly understood at the moment. It seems they are 
deeply interrelated and probably best understood on 
whole system level. However, maybe advances in our 
knowledge may make me change my opinion” (Coach, 
aged 25–34 years).

Fig. 1   Demographics of key 
stakeholders
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Awareness

Overall, power was viewed as the most genetically influ-
enced trait, as it amassed the most ‘largely’ selections (28%), 
along with the largest combined ‘moderately’ and ‘largely’ 
selection percentage (81%). In contrast, decision-making 
was viewed as the least genetically influenced trait, as it 

amassed the most ‘no influence’ selections (30%), and simi-
larly the largest combined ‘slightly’ and ‘no influence’ selec-
tion percentage (71%) (Fig. 2b). There was a clear pattern 
in the data showcasing that the majority of key stakeholders 
perceive genetics to be less influential on psychological-
related traits (i.e., decision-making, technical ability, resil-
ience), and more influential on physiological-related traits 

Fig. 2   Selection percentages of key stakeholders concerning: a utilisation; b awareness; c impact
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(i.e., power, strength, endurance). Explanations for selec-
tions were provided by some respondents. For example:

“Strength and power capabilities from what I have 
experienced always seem to be the most difficult to 
make significant and meaningful gains. Some players 
appear to make greater improvements doing similar 
or sometimes even less work than others. I typically 
see this is as a genetic advantage. The other catego-
ries in my experience can be more heavily influenced 
by environmental factors, the athlete’s upbringing and 
training history” (Strength and Conditioning Coach, 
aged 25–34 years).
“Physical attributes can be bettered through training, 
but the baseline is dependent on genetics. Decision 
making is affected by experience and knowledge, 
which can only be learned. I believe nurture rules 
over nature for personality” (Performance Analyst, 
aged 25–34 years).
“I believe technical ability, decision making, resilience 
and personality are learnt practises whereas I believe 
most of the others can be influenced by genetics to 
some degree” (Athlete, aged 18–24 years).

Impact

Overall, the opinion of key stakeholders regarding the cur-
rent utility of genetic testing in sport varied considerably, 
with 49% unsure, 33% agree/strongly agree, and 18% disa-
gree/strongly disagree. However, the majority agree/strongly 
agree (75%) that in the future genetic testing will have great 
utility (Fig. 2c). Explanations for selections were provided 
by some respondents. For example:

“Currently an emerging area of research (relatively 
speaking) in the field of sport science. Not fully 
understood in health/medical fields yet, so much more 
research required before application can be consid-
ered” (Nutritionist, aged 35–44 years).
“Too little is known at the moment regarding the influ-
ence of genetics in sport, the work (and sample sizes) 
are way below anything known in disease” (Sport Sci-
entist, aged 35–44 years).
“Genetics plays a small role in performance. Data on 
genetic factors can contribute towards overall analysis 
on a players’ performance” (Coach, aged 18–24 years).

Implementation

How

Overall, the opinion of key stakeholders regarding the use of 
genetic testing for talent identification/selection is unclear, 
as selections were almost evenly distributed: disagree/

strongly disagree (36%), agree/strongly agree (35%), and 
unsure (29%). However, for athlete development/training and 
injury risk/prevention, the majority of respondents support 
genetic testing (agree/strongly agree = 70%; 74%) (Fig. 3a). 
Explanations for selections were provided by some respond-
ents. For example:

“I feel it is unethical to select a player based on their 
genetic potential or ability, they should be identified or 
selected on merit. When they’re in the system genetic 
testing should then be used to optimise their potential” 
(Strength and Conditioning Coach, aged 25–34 years).
“I think it would definitely help in talent identification 
and picking players for certain sports and positions in 
respective sports. This is already done especially in 
America where the majority of sports science research 
comes due to the level of funding” (Physiotherapist, 
aged 18–24 years).
“Research (that I’m aware of/read) the focus is on 
injury risk/prevention and would help provide an 
insight (by no means the only factor) into a risk that 
could be mitigated by adapted training, nutrition etc” 
(Nutritionist, aged 35–44 years).

Barriers

Overall, cost (64%) and knowledge/inability to interpret 
results (51%), amassed the most ‘largely’ and only selec-
tion majorities. Whereas, the largest combined ‘moderately’ 
and ‘largely’ selection percentages were: (a) cost (83%), 
(b) knowledge/inability to interpret results (81%), (c) time 
(68%), and (d) ethical issues (53%) (Fig. 3b). Explanations 
for selections were provided by some respondents. For 
example:

“For bigger clubs who have the money and time for 
long term results it would be beneficial, but for smaller 
clubs that need short term success to even just stay 
afloat then it wouldn’t be an option. A lot of manage-
ment are stuck in tradition and recruit players on their/
coaches opinion and don’t rely on data to tell them” 
(Performance Analyst, aged 25–34 years).
“Knowledge and inability to interpret results have the 
biggest impact. If we are sure they will help, someone 
will do it to gain an advantage. I am also not sure that 
any future knowledge and ability to interpret results 
will help. There is a probability they just present 
limited, non-contextual information” (Coach, aged 
25–34 years).

Payment

Overall, the majority of respondents expected the pay 
between £1–100 for a genetic test (71%) and education/
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training (76%), with the largest selections being £76–100 
(25%) and £26–50 (29%), respectively. Whereas, the major-
ity of respondents expected to pay between £26–100 for a 

consultancy to analyse and interpret results (67%) and 
genetic counselling to explain results (69%), with the 

Fig. 3   Selection percentages of key stakeholders concerning implementation. a How; b barriers; c influence
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largest selections being £76–100 (26%) and £26–75 (48%), 
respectively.

Access

Regarding who should be allowed access to an athletes 
genetic data, the respondents selected the following: athlete 
(24%), scientific staff (19%), parents (14%), anyone athlete 
consents (14%), sports club (14%), genetic testing company 
(11%), national government (2%), and sports league/asso-
ciation (2%). Explanations for selections were provided by 
some respondents. For example:

“I think it should be whoever the athletes consent and 
the club doctors. The information should belong to 
the athlete and should be subject to data protection” 
(Performance Analyst, aged 25–34 years).
“I think the athlete and the professional club should 
have access as long as the athlete is an adult i.e. 16 and 
above” (Coach, aged 35–44 years).
“Scientific staff < Medical staff. Perhaps player or 
guardian would need to sign waiver agreeing to results 
being accessible to club medical staff at the very least” 
(Sport Scientist, aged 25–34 years).

Influence

Regarding to what extent specific information sources influ-
enced the respondent’s opinions, scientific journal articles/
conferences amassed the greatest number of ‘mostly’ selec-
tions (22%), along with the largest combined ‘mostly’ and 
‘largely’ selection percentage (39%). This was followed by 
professional sport organisations (24%) and word of mouth 
(22%). In contrast, celebrity endorsement amassed the great-
est number of ‘no influence’ selections (83%), along with 
the largest combined ‘no influence’ and ‘slightly’ selection 
percentage (94%). This was followed by television/press 
advertisement (83%), social media (78%), and online vid-
eos (76%) (Fig. 3c).

Education

The overwhelming majority of respondents indicated that 
their own individual knowledge (89%), along with their col-
league’s (79%) of genetic research/testing is insufficient. In 
addition, the overwhelming majority (91%) believed genetic 
research is not communicated effectively to key stakehold-
ers. Furthermore, the overwhelming majority indicated that 
they would be interested in learning more about genetic 
research in sport (89%), a large number believed that edu-
cational workshops are required at their organisation (71%), 
and a minority believed that the regular opportunity to speak 
to a genetic specialist or addition of a genetic consultant 

was required at their organisation (49%). Explanations for 
selections were provided by some respondents. For example:

“Specialist subject area—although I aim to actively 
read relevant genetic research by no means do I con-
sider myself qualified enough in this area, would 
require some consultation with appropriate profes-
sionals” (Nutritionist, aged 35–44 years).
“Have BSc in Molecular Biology, but do not feel 
comfortable to make such decisions” (Coach, aged 
25–34 years).

Discussion

The purpose of this study was to assess the practical applica-
tion of genetic testing in professional football by providing 
an insight into the perspectives of key stakeholders. To the 
authors’ knowledge this is the first study to quantify the use 
and opinions of genetic testing from a wide range of key 
stakeholders specifically in football.

Key findings suggest that, although genetic testing is 
utilised within professional football, it remains relatively 
rare. Interestingly, genetic testing may currently be used by 
organisations more frequently compared to four years ago. 
For example, Varley and colleagues [33] reported that only 
2% and 5% of their multi-sport respondents were aware of 
their organisations having ever utilised genetic testing for 
performance or injury, respectively. In comparison, our cur-
rent study revealed 15% and 12% of respondents were aware 
that their organisation had utilised genetic testing for per-
formance and injury, respectively. This coincides with the 
recent findings of Pickering and Kiely [25], as 11% of their 
respondents reported that their organisations have utilised 
genetic testing. This cumulative 10% increase could be due 
to a number of possible factors. First, this may represent an 
increased interest in genetic testing in sport, corresponding 
with the increase in sport genomic research in recent years 
[30]. More specifically in football, McAuley and colleagues 
[17] showed that 55% of genetic association studies involv-
ing football players have been published within the last 
4 years. Second, this increased proportion could also illus-
trate a more accurate representation of the true, and larger, 
prevalence of genetic testing within professional football. 
This would not be surprising, as the superior financial situ-
ation of football compared to most other sports, especially 
in Europe [22], would allow key stakeholders in football to 
afford a wider spectrum of potential performance measuring 
metrics. Finally, this increase could just simply be the result 
of genetic testing becoming more economically viable [35]. 
For instance, the cost of whole-genome sequencing now 
costs less than $1,000 compared to over $10,000 in 2010 
[21]. Furthermore, the recent surge of DTC companies has 
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inevitably made genetic testing more accessible. Overall, it 
is most likely a combination of these factors. This is due to 
significant advances in genomic technologies coupled with 
rapid reductions in cost outpacing Moore’s law [10].

If key stakeholders in professional football were to use 
genetic testing, this study suggests they would mainly do so 
for physiological-related traits. For instance, the respond-
ents in this cohort believed that genetics have a moderate to 
large influence on physiological traits, whereas they believed 
they have a very minor influence on psychological traits. 
This may be explained by the paucity of genetic research on 
psychological traits in football. Indeed, a recent systematic 
review showcased that out of 80 genetic association studies 
involving football players, only three studies investigated 
psychological traits compared to 20 on physiological traits 
[17]. As such, in football, there is currently a limited psycho-
genetic evidence base available to key stakeholders to form 
their opinions on genetic associations with psychological 
traits. However, it is important to consider that contemporary 
genetic studies in sport indicate that all traits, irrespective of 
physiological or psychological foundation, are moderately to 
highly hereditary [9]. Indeed, the most comprehensive her-
itability meta-analysis to date (including ~ 14 million twin 
pairs and 17,804 human traits) reported a weighted heritabil-
ity estimate across all human traits of 49% [26]. Although, 
as genetic testing aims to reveal which variants (previously 
associated with specific traits) an individual possesses, it 
should be noted that very few psychogenetic variants have 
been identified and validated in sport [32]. In light of this 
information, perhaps the perspectives of the key stakehold-
ers should not be surprising regarding the genetic influence 
on psychological traits.

This study suggests that there is limited knowledge of 
genetic research and/or testing amongst key stakeholders 
in professional football. For instance, almost half of the 
stakeholders (49%) in this study reported that they are 
unsure of genetic testing’s present utility. Moreover, the 
majority (81%) reported their inability to interpret results 
as a significant barrier to implementing genetic testing in 
football. This is exemplified by most of the stakeholders 
(84%), who believed that no employee at their organisation 
has sufficient knowledge of genetic research and testing. 
This may be due to the education methods accessible to 
stakeholders at football organisations, as an overwhelm-
ing majority of stakeholders (91%) indicated that genetic 
research is not currently communicated effectively with 
coaches, practitioners, and players. This is potentially 
problematic, especially when it is anticipated that genetic 
testing will become increasingly common, which is rein-
forced by most stakeholders (75%) who believed genetic 
testing will have great utility in the future. For instance, 
it has been reported that China are implementing genetic 
testing as part of their athlete selection ahead of the 2022 

Winter Olympic Games [12]. Indeed, a number of football 
organisations, such as FC Barcelona [20] and the Egyptian 
Football Association [13], have recently begun to utilise 
genetic information for training optimisation and injury 
prevention. Thus, more effective education may be needed 
in football. This was also indicated by a large proportion 
of stakeholders (71%) in this current study, who reported 
that educational workshops are required at their organi-
sations. It could be suggested, the implementation of an 
education programme on genetics may be well received in 
football, as nearly all of the stakeholders (91%) expressed 
a desire to learn more about genetic research and the valid-
ity of genetic testing. As such, future research is required 
to explore the most efficient and effective approaches to 
provide evidence-based information on genetic research 
and practical application in professional football.

Education may be particularly important for key stake-
holders in professional football when considering uses of 
genetic testing. Specifically, although the majority of stake-
holders (72%) believed genetic testing should be used for 
athlete development and/or injury risk, over a third (35%) 
believed genetic testing should also be utilised for talent 
identification and selection purposes. This may be consid-
ered problematic, as the use of genetic testing for talent 
identification and selection in sport is currently considered 
immoral, unethical, and unlikely to give useful information 
[23, 34, 35]. Indeed, using genetic testing for these purposes 
could impede child development and constrain their right 
to an open future [5]. It is also important to consider that 
genetic research into athlete status has yielded few genetic 
variants that have been adequately replicated in independent 
cohorts [1]. This is due to their small effect sizes and con-
sequent lack of explained inter-individual variance between 
athletes and controls [4]. For example, a recent review 
meta-analysed the most studied genetic variants associ-
ated with athlete status in football (i.e., ACTN3 R577X and 
ACE I/D), which reported only modest allelic odds ratios 
of 1.18–1.35 [18]. In the future, it is also highly unlikely 
any genetic variant, or polygenic profile, will ever have the 
specificity/sensitivity to solely predict future sporting prow-
ess [24, 36]. Indeed, currently only 24.6% of height, which 
has an estimated heritability of 80%, has been explained by 
genome-wide significant polymorphisms [38]. This is under-
pinned by the complexity of gene–gene and gene-environ-
ment interactions, as well as the multifactorial and dynamic 
nature of athlete development [3, 19, 31, 37]. Therefore, as 
high-performance is not an isolated, independent, or static 
trait, expertise in the sporting domain may never be fully 
quantifiable or predicted accurately via any performance 
measuring metric, including genetic information [8, 16]. As 
a result, key stakeholders in professional football are recom-
mended to act with caution when utilising genetic testing for 
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these purposes, whilst researchers are encouraged to design, 
implement, and evaluate methods of education.

Limitations

Although this study has amassed the opinions from 
coaches, practitioners, and players across a wide-range of 
competitive playing levels in youth and senior football, it 
should be acknowledged that it is not without its limita-
tions. Specifically, the sample size was relatively small, 
the majority of respondents were male, and the views 
expressed are not representative of the entire football eco-
system (e.g., no responses from medical doctors). Previ-
ous research has also demonstrated that there are gender, 
age, educational, and social/cultural related differences 
in the acceptance of genetic testing [2], which may have 
influenced the results based on our cohort demograph-
ics. Moreover, economic differences between countries 
and organisations may have influenced the results as the 
authors’ pre-existing contacts were predominately U.K 
based. Since the survey was anonymous, sampling bias 
may also have skewed responses as it is unknown how 
many key stakeholders were from the same organisation. 
Furthermore, as the survey was circulated on social media, 
this may have biased the sample as the authors’ followers 
may be interested in genetic testing. Finally, the questions 
within the survey were not validated, but did comprise 
of similar questions to Varley et al. [33] and Pickering 
and Kiely [25] to allow comparisons. Moving forward, 
it is important that future research considers the use of a 
validated survey to capture more consistent datasets. Nev-
ertheless, the collected responses provide a useful prelimi-
nary assessment of the existing knowledge and application 
of genetic testing in professional football from a diverse 
cohort of key stakeholders.

Conclusion

This study suggests that genetic testing is rarely used 
within professional football. However, key stakeholders 
anticipate that it will be utilised more in the future. Given 
the perceived lack of knowledge and education, imple-
mentation of education programmes may prove valuable 
in improving key stakeholders’ knowledge and the practi-
cal application of genetic testing in professional football. 
Further studies using larger and/or diverse cohorts are 
encouraged in order to determine and validate the perspec-
tives of key stakeholders. In addition, future studies should 
explore what methods are most effective in providing key 
stakeholders with evidenced-based information on genetic 

research and testing. Ultimately, it will be essential that 
future research critically examines the practical applica-
tion of genetic testing within professional football.
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