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football teams: a cross-sectional study

Joakim Stenso

ABSTRACT

Objectives Groin injuries represent a substantial

problem in male football, with the Adductor Strengthening
Programme (ASP) being the only exercise programme
demonstrated to significantly reduce the risk of groin
problems. We aimed first, to use the Reach Adoption
Effectiveness Implementation Maintenance (RE-AIM)
framework to investigate attitudes, beliefs and behaviour
to the ASP among primary delivery agents of injury
prevention exercises in Norwegian male professional
football teams. Second, we aimed to identify a real-world
application of the ASP protocol used in a professional team
setting.

Design A descriptive cross-sectional survey, using a
questionnaire designed to cover all five dimensions of the
RE-AIM framework.

Setting The top two divisions of Norwegian male
professional football.

Participants 32 primary injury prevention delivery agents.
Primary and secondary outcome measures Primarily,
the proportion of respondents being aware of the ASP and
its effect; having adopted it; having implemented it as
intended; and considering maintaining using it. Secondary,
the most often used ASP modifications.

Results Twenty-nine (91%) participants responded. All (100%)
respondents were aware of the ASP and its injury preventive
effect. The two most stated reasons for using the ASP were its
injury preventive effect and that it does not require equipment.
The ASP was adopted by all (100%) delivery agents, but only
10% used it in accordance with the original protocol. The main
modifications were that the players in 72% of the teams were
instructed to perform a non-progressive number of repetitions
during pre-season, and in 86% of the teams instructed to
perform more sets, but fewer repetitions per set, during in
season. In total, 97% of the delivery agents planned to continue
using the ASP.

Conclusion The delivery agents have positive attitudes
and beliefs to the ASP, but they frequently modify it. We
identified and reported a real-world application of the ASP
protocol.

INTRODUCTION
Groin problems represent a substantial
problem in football. They account for

4%-19% and 2%-11% of all time-loss inju-
ries in male and female football, respectively.'

. Thor Einar Andersen
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The questionnaire was pilot tested by delivery
agents with relevant experience.

= Thorough data collection process leading to a high
response rate.

= The internal validity of the questionnaire was not
systematically explored.

= Some of the questionnaire’s questions are prone to
recall bias as the survey was conducted towards the
end of the competitive season.

Moreover, the average weekly proportion of
male players with any groin problem causing
pain and/or reduced performance is 21% in
a full competitive season,2 and 29% in periods
with match congestion.3

In a clinical trial, the Adductor Strengthening
Programme (ASP) showed a significant 41%
reduction in risk of groin problems in male semi-
professional players performing the programme
during one full season.” Consequently, dissem-
ination and widespread implementation of the
ASP in football training seems beneficial.>* The
ASP is based on a single exercise, the Copen-
hagen Adduction (CA) exercise,’ structured
with three progression levels and a protocol with
a preseason and in-season exercise prescrip-
tion. In the clinical trial, players completed on
average about 70% of the recommended exer-
cise prescription, demonstrating a considerably
higher compliance than previous groin injury
prevention programmes.5 ® The high compli-
ance is an important strength of the ASP, as only
injury prevention programmes that are success-
fully implemented (ie, widely adopted, complied
with and maintained over time) will reach effec-
tiveness outside controlled clinical trials.”

Gaining knowledge on attitudes, beliefs
and behaviour to injury prevention exercises
are important when evaluating their imple-
mentation in the real-world setting.7 For this
purpose, integrating the Reach Effectiveness
Adoption  Implementation  Maintenance
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(RE-AIM) framework® ¥ is recommended, ideally eval-
uated across all levels of the sport setting hierarchy.’
In brief, the framework evaluates the proportion of a
targeted population that is aware of a given intervention
(Reach), the interventions positive outcomes (Effective-
ness), the proportions that has adopted the intervention
(Adoption) and implemented it as intended (Implemen-
tation), and the extent to which it is sustained (Mainte-
nance).®? Note that the specific RE-AIM implementation
dimension refers to the extent to which an exercise or a
programme is used as intended in the real-world setting.”
The general term implementation also used in this article,
however, refers to all initiatives applied to put an exercise
or a programme into practice.'’

Attitudes and beliefs towards the ASP is previously inves-
tigated among players participating in the clinical ASP
trial.'"! The study revealed that only 31% of the players
anticipated to continue using the ASP in accordance with
the original protocol.'’ Also, a recent study on the CA
among coaches in international male professional teams
reported that 72% were aware of the exercise, while 94%
of those had adopted it.'* These findings are consistent
with previous research emphasising that evidence-based
injury prevention exercises can be challenging to apply
in the real-world settings.'”” To enhance knowledge, we
believed it was important to conduct a survey among team
staff, specifically among those having the main responsi-
bility for implementing and conducting injury prevention
exercises (hereafter referred to as ‘delivery agents’).

Therefore, the primary aim of this study was to use the
RE-AIM framework to investigate attitudes, beliefs and
behaviour to the ASP among delivery agents of injury
prevention exercises in Norwegian male professional
football teams. The secondary aim was to identify a real-
world application of the ASP protocol used in a profes-
sional team setting, which to our knowledge, previously
has not been conducted for any single-exercise injury
prevention programme.

METHODS

Study design and participants

This was a cross-sectional study conducted in September
and October 2020. Participants were the primary delivery
agent in each team in the top two divisions of Norwegian
male professional football (n=32): Eliteserien (n=16) and
OBOS-ligaen (n=16). The study is described according
to the Strengthening the Reporting of Observational
Studies in Epidemiology statement checklist for cross-
sectional studies."*

Survey

A new questionnaire designed to cover all dimensions of
the RE-AIM® framework was developed, based on previous
questionnaires used in studies investigating implementa-
tion of preventative training in elite and subelite sport’s
settings.'' ™ The final version consisted of 38 questions,
primarily closed ended. The questionnaire was developed

and delivered in Norwegian; however, a translated English
version is provided as an appendix to this paper (online
supplemental file 1).

Data collection

We collected contact information to the delivery agents
either through our network of contacts or by contacting
the team’s directly. All delivery agents received an email
with detailed information about the study and a link with
access to an online survey software (SurveyXact, Rambgll
Management Consulting AS, Oslo). We distributed the
questionnaire during an international break in September
2020. Weekly reminders were sent to non-responders by
emalil for 4weeks, and after 5weeks, non-responders were
contacted by telephone.

Analysis

We performed statistical analysis using SPSS statistical
software (SPSS V.24, IBM Corporation). Data consisted of
categorical nominal variables, presented as proportions,
including for the specific RE-AIM dimensions. Open-
ended text responses were analysed with a quantitative
content analysis,' using a structured code form counting
frequencies of variables mentioned. The code form was
also used to categorise whether the participants had a
positive, negative or neutral attitude.

Patient and public involvement

Three experienced delivery agents (two physiotherapists
and one football coach) not involved as participants
did pilot test the questionnaire and gave feedback on
its understanding and readability. Patients and/or the
public were not involved in any other part of the conduct,
or reporting, or dissemination plans of this research.

RESULTS

Participant characteristic

Twenty-nine (91%) of the 32 delivery agents participated
in the survey (14 from Eliteserien and 15 from OBOS-
ligaen). The non-responders gave no specific reasons
for not participating. Twenty-three (79%) of the respon-
dents were physiotherapists, five (17%) were strength and
conditioning coaches and one (3%) was a naprapath.
Respondents’ experience as delivery agents in football is
shown in table 1.

Table 1 Years of experience as delivery agents of injury
prevention exercises in football

Years of experience as delivery agent n (%)
0-4 years 5(17)
5-9 years 13 (45)
10-14 years 7 (24)
15-19 years 3 (10)
>20 years 1@

2

Stense J, et al. BMJ Open 2022;12:6060611. doi:10.1136/bmjopen-2021-060611


https://dx.doi.org/10.1136/bmjopen-2021-060611
https://dx.doi.org/10.1136/bmjopen-2021-060611

Availability of players for training ]
Availability of players for match ]

0% 10% 20%

WLarge increase [@JSome increase

Figure 1

B Unchanged @Some decrease*
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W Large decrease* @Don’t know*

Beliefs regarding whether Adductor Strengthening Programme can influence availability of players in training and

match play. *No respondent replied some decrease, large decrease or don't know.

Attitudes to groin injury risk and importance of injury
mitigation

Football players risk of getting a groin problem was
assumed to be high or moderate by 19 (66%) and 9
(31%) delivery agents, respectively, while one respondent
considered the risk to be low. All (100%) respondents
thought prevention exercises to mitigate groin problems
was important, replied by 27 (93%) as highly important
and by 2 (7%) as moderately important.

Reach and effectiveness of the ASP

All (100%) respondents were aware of either one or both
of ASP and the CA. All (100%) delivery agents thought
the ASP has potential to successfully mitigate the burden
of groin problems, with 11 (38%) perceiving the groin
problem mitigation as large and 18 (62%) perceiving it as
moderate. Beliefs about the ASP’s effect on player avail-
ability can be viewed in figure 1.

Adoption and implementation of the ASP

All (100%) delivery agents had adopted the ASP in their
team the current season, of which three (10%) replied
that their usage was in accordance with the original ASP

protocol. How the teams reported the usage of the ASP in
terms of exercise frequency, sets and repetitions is shown
in tables 2 and 3 for pre-season and in-season, respectively.
The most often-used ASP modifications are summed up
in table 4, which is the identified real-world application
of the ASP protocol used in a professional team setting.

Maintenance of the ASP

Twenty-eight (97%) delivery agents planned to continue
using the ASP in the subsequent season, of which 20
(71%) planned to use a modified protocol.

Facilitators and barriers to implementation of the ASP

The most often stated reasons to use the ASP were first,
the documented preventive effect of the ASP (100%, both
in current and subsequent season) and second, that no
additional equipmentis needed (52% in current and 43%
in subsequent season) (figure 2). On an open-ended non-
mandatory question, four respondents (27%) defined an
indirect performance enhancing effect as an additional
positive effect of ASP. Five (31%) respondents described
the ASP progression levels as being too demanding, while
four (25%) thought it was likely to cause muscle soreness.

Table 2 Overview of reported training volume of the Adductor Strengthening Programme (ASP) during pre-season*

“How often were the players instructed to perform the ASP?” n (%)
More than 3 times a week 2(7)
3 times a week 4 (14)
Twice a week 16 (55)
Once a week 5(17)
We carried out the programme, but less than once a week 2(7)

“How many sets were the players instructed to perform per side?” n (%)
More than 2 sets per side 8 (28)
2 sets per side 17 (59)
1 set per side 4(14)

“How many repetitions were the players instructed to perform per set?” n (%)
More than 15 repetitions each week 1)
12-15 repetitions each week 3 (10)
7-10 repetitions each week 16 (55)
3-5 repetitions each week 1(3)
3-15 repetitions, weekly progressive as in protocol 3(10)
3-15 repetitions, weekly progressive as own modification 5017)

*Specified as under normal circumstances, for example, not influenced by COVID-19.
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Table 3 Overview of reported training volume of the Adductor Strengthening Programme (ASP) during in-season*

“How often were the players instructed to perform the ASP?” n (%)
More than once a week 9 (31)
Once a week 16 (55)
Once every 2 weeks 2(7)
We carried out the programme, but less than once every 2 weeks 2(7)

“How many sets were the players instructed to perform per side?” n (%)
More than 2 sets per side 7 (24)
2 sets per side 18 (62)
1 set per side 4 (14)

“How many repetitions were the players instructed to perform per set?” n (%)
More than 15 repetitions 1)
12-15 repetitions 6 (21)
8-11 repetitions 14 (48)
4-7 repetitions 8 (28)

*Specified as under normal circumstances, for example, not influenced by COVID-19.

Two of these four respondents indicated soreness was the
reason for modifying the original ASP protocol.

DISCUSSION

The primary aim of the present study was to use the
RE-AIM framework to investigate attitudes, beliefs and
behaviour regarding the ASP among delivery agents of
injury prevention exercises in Norwegian male profes-
sional football teams. A secondary aim was to identify a
real-world application of the ASP used in a professional
team setting. The main findings were that all delivery
agents were aware of the ASP, all thought the programme
can mitigate the burden of groin problems, all stated to
use the ASP in their team the current season and, almost
everyone planned to continue using it in the subsequent
season. However, only 10% used the ASP in accordance
with the original ASP protocol.

Reach and effectiveness

Having a targeted population to recognise injury
risk, to be aware of relevant injury prevention exer-
cises or programmes and to acknowledge the exer-
cise’s or programme’s ability to mitigate the injury risk
are vital for successful real-world implementation of
effective injury prevention exercise programmes.9 17-20
The surveyed delivery agents’ belief that players are
at moderate to great risk of groin problems aligns well

with epidemiological data.' > *' The reported awareness
level of ASP on the other hand is higher than previously
reported for the CA'™ and the injury prevention exercise
programme, FIFA 11+.% Discrepancies in awareness levels
between members of the team around the players may be
due to, unlike the current study surveying mostly physio-
therapists, comparable studies having primarily surveyed
head coaches which clearly also have other responsibili-
ties besides being updated on injury prevention exercises
and measures.

All delivery agents considering the ASP as capable of
mitigating the burden of groin problems aligns with its
evidence-based effect, and coincides with previously
reported perceptions of the CA."* Moreover, the high
ASP awareness level and the positive attitude towards
its efficacy implies that the ASP dissemination strategies
have been successful within this specific population of
clinicians.

Adoption

All respondents reported using the ASP throughout the
season. This is a similar finding to the adoption rate seen for
the CA'" in male professional football, when only accounting
for users being aware of the exercise. Compared with what
has been reported for the Nordic Hamstring (NH) exercise”
in male professional football however, the ASP adoption rate
is substantially higher. Interestingly, all respondents stated

Table 4 Adductor Strengthening Programme real-world application in Norwegian male professional football teams

Adductor Strengthening Programme —real-world application

Week Sessions per week Sets per side Repetitions per side
Pre-season—week 1-8 2 2 7-10
In-season—all weeks 1 2 8-11

4 Stensg J, et al. BMJ Open 2022;12:060611. doi:10.1136/bmjopen-2021-060611



It’s proven injury prevention effect

It does not require exercise equipment
It consists of one exercise

It has three progression levels

The time spent on it

It is a partner exercise

Other
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Figure 2 Reasons for choosing to use the Adductor
Strengthening Programme this season and reasons for
planning using the programme the following season.

that the evidence-based efficacy of the ASP was an important
reason for choosing to adopt the programme. The discrep-
ancy in ASP and NH adoption rates is interesting, as they
share the same exercise characteristics, and both were origi-
nally studied in clinical trials including Norwegian male foot-
ball teams.?* One variation, however, that may explain some
of the discrepancy in adoption rates is the 6year’s difference
between our data collection and the data collection of the
NH adoption.24 This is likely due to evidence-based efforts
to prevent injuries having improved among practitioners in
elite teams in recent years.( b

Implementation

When implementing the programme, the current study
shows that delivery agents in professional football usually
modify the ASP to fit their team’s training philosophy and
schedule. Similar findings have been demonstrated for
the NH* % and the FIFA 11+.% % So far, no other studies
on specific modifications of single-exercise injury preven-
tion programmes exist.

The original ASP protocol® prescribes a pre-season
strengthening phase containing a detailed 8-week
progression, and an in-season maintenance phase with
a continuous number of repetitions. The intention is
first, to provide hip adductor muscle strength gains, and
second, to maintain the increased muscle strength, as
reduced hip adductor muscle strength is the only consis-
tently reported risk factor for groin injury in sports.*’

Compared with the original programme, in total, the
delivery agents usually prescribed slightly more repe-
titions per session, but divided into two sets, especially
during in-season. Furthermore, they generally conducted
fewer sessions per week during pre-season, and the vast
majority did not adopt the 8week progression recom-
mended for pre-season.

We did not investigate why the delivery agents modified
the ASP. However, a potential reason for non-progression
during pre-season strengthening phase might be that
the delivery agents consider most professional players
to already have gained, and maintained, adequate hip
adductor muscle strength. This would limit the delivery
agent’s perceived need for players to commence a
progressive strengthening phase. Another reason for the
modifications of the ASP could also be lack of support

and acceptance from players and/or coaches. Such
support is considered a key facilitator in the implemen-
tation process,” * and motivation to comply with the
original ASP protocol has already been shown to be low
among players.'" A reason for modifying previous injury
prevention strengthening exercises has been attributed
to a possible fear of muscle soreness.”” *” However, only
two respondents reported to have modified the ASP
partly due to such fear, and there is evidence that even
the most strenuous level of the ASP barely caused any
reported muscle soreness if the number of repetitions was
progressed gradually.”! ** Consequently, fear of muscle
soreness seems to not be an important barrier to optimal
ASP implementation in the real-world setting.

Effectiveness of the real-world application of the ASP

An important aspect is that the delivery agents modify
the ASP without knowing the impact. As mentioned, the
ASP aims to mitigate groin problems by targeting hip
adductor muscle strength. There is compelling evidence
that muscle strength effects are dose dependent,” which
also has been suggested for the CA.** The reported
used pre-season ASP exercise volume is approximately
640 repetitions during 8weeks, which, interestingly, is
a higher volume than what the evidence-based original
ASP protocol prescribes (470 repetitions).” Moreover, it
accommodates a suggested minimum of 500-800 repe-
titions during 8weeks, when aiming to facilitate mean-
ingful hip adductor muscle strength gains.** Since the
reported used weekly in-season ASP exercise volume is
almost equal to pre-season, it is reasonable to assume that
players somewhat maintain their hip adductor muscle
strength during in-season.

Beyond volume considerations, progression seems
required to elicit the greatest strength training gains.” As
the ASP consists of a bodyweight exercise, weekly increase
in the number of repetitions is the main progression
variable. A critical assessment is therefore whether the
reported lack of pre-season progression can reduce the
ASP’s effectiveness in groin problem mitigation. Addition-
ally, muscle strength gains also depends on recruitment
of high-threshold motor units, through accumulation of
neuromuscular fatigue induced when performing sets to
at least somewhat near neuromuscular failure.”® There-
fore, another critical assessment would be whether more
sets but fewer repetitions per set, as respondents have
reported, affect the ASP’s effectiveness.

So far, changes in physiological characteristics when
performing the ASP, such as effects on muscle cross-
sectional area and architecture, musculotendinous stiff-
ness, and motor unit recruitment and synchronisation,?’f'
have not been scientifically investigated. Similarly, the
exact dose-response relationship between ASP exercise
volume and hip adductor muscle strength gains, and
between ASP exercise volume and groin injury miti-
gation rates also remains to be investigated. And lastly,
the importance of a progression strengthening phase(s)
when aiming to mitigate groin problems is unknown.
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Discussions around the most often-used modification’s
impact on the ASP’s effectiveness are therefore currently
theoretical, only.

Consequently, we will argue that there is no convincing
evidence claiming that the ASP modifications applied by
the delivery agents affect the mitigation of groin problems
in male professional players, compared with the original
protocol. Additionally, considerations on ASP exercise
volume and other modifications are subordinated to
the fact that no injury prevention programme will reach
its full potential unless it is implemented, adopted and
maintained, by teams in the real-world setting."

Maintenance

To be successful, the final step of any injury preven-
tion exercise implemented in the real-world setting is
that the exercise or the programme is maintained over
multiple seasons. In our study, nearly all respondents
planned to continue using the ASP in the subsequent
season, representing a considerably higher mainte-
nance level than previously reported."" A particular chal-
lenge, however, is that team staff members, including
medical staff, are frequently replaced when managers
are replaced, increasing the risk of preventative measures
not being persistently maintained over time.'” It is yet to
be confirmed whether ASP has been established as part
of the teams’ or clubs’ sports plans or policies on injury
prevention measures.

Methodological considerations
The high response rate (91%) is a strength of this study.
However, it is uncertain whether our results can be gener-
alised to other delivery agents and professional football
settings outside Norway. Especially, considering that the
original ASP intervention study was conducted among
Norwegian male football teams. This may have led to a
‘word of mouth’ effect in the Norwegian football commu-
nity, which to some extent can explain the higher ASP
awareness level and adoption rates in this study.
Afurther strength of the current study is the pilot testing
of the questionnaire ensuring valuable input to the final
questionnaire. A limitation is that the internal validity of
the questionnaire was not systematically explored, which
is a prerequisite to draw firm valid conclusions.”” The
pilot study ensured, however, some degree of internal
validity, by providing adequate understanding and read-
ability of the questionnaire dimensions. Furthermore,
questions related to the ‘implementation’ dimensions,
especially regarding the pre-season application of the
ASP, are prone to some degree of recall bias as the
survey was conducted towards the end of the competitive
season.” Therefore, this study describes how the teams
in overall perform the ASP, only, while it is likely that
the programme was individualised depending on players
previous injury record and experience with specific
strength exercises. Moreover, this study did not include
a question about delivery agents’ perceived involvement

in and support from players and coaches, which is consid-
ered a key facilitator to successful implementation in the
real-world football setting.’

Importantly, 79% of the respondents had a defined
team staff role as a physiotherapist. This contrasts with
previous studies, where surveyed delivery agents were
either strength and conditioning coaches, head coaches
or medical doctors.”® *** ¥ % In contrast to the other
members of the medical and coaching staff, physiother-
apists are educated and trained in health science with
special emphasis on injury prevention and rehabilitation.
Therefore, it is not unlikely that some of the variations in
attitudes, beliefs and behaviour between the present and
previous studies are due to differences in the participant’s
formal team staff role and educational background.

Regarding data collection methods, we chose to
develop and conduct a survey for the following reasons.
First, a survey is an appropriate tool to collect responses
from individuals living in a widespread geographical area.
Second, it is suitable when investigating several variables
at the same time, such as all the RE-AIM dimensions, and
third, a survey provides a cost-effective and relatively seam-
less data collection method. Therefore, a survey using a
questionnaire was considered appropriate to accommo-
date the research questions in our study.

Perspectives

The delivery agents are aware of the ASP, they have
adopted it, and they anticipate maintaining the usage. The
implementation of the programme, however, is slightly
different in each team. Further studies are warranted to
acquire knowledge about why the ASP is being modified,
and the impact of the modifications on the ASP’s effec-
tiveness. As this in previous studies primarily has been
conducted in male adult teams, future studies should
include women’s and youth football, too. Also, widespread
dissemination of the ASP outside the Scandinavian coun-
tries is needed is to achieve reach worldwide. Finally, as
recommended,’ similar investigations of attitudes, beliefs
and behaviour to the ASP among other stakeholder, for
example, coaches, club officials and relevant sporting
organisations, are needed in order to further explore the
complexity of introducing preventative measures in the
real-world professional setting.

CONCLUSION

The present study found that delivery agents of injury
prevention exercises in Norwegian male professional
football teams have positive attitudes and beliefs to the
ASP, using it frequently and planning to maintain the
usage of it in the subsequent season. Most delivery agents,
however, instructed players to complete the ASP with
modifications. Therefore, we have identified a real-world
application of the ASP protocol used in a professional
team setting.

Twitter Joakim Stensg @j_stenso
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