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ABSTRACT

The importance of contributors that can result in negative
player outcomes in sport and the feasibility and barriers to
modifying these to optimise player health and well-being
have yet to be established. Within rugby codes (rugby
league, rugby union and rugby sevens), within male and
female cohorts across playing levels (full-time senior,
part-time senior, age grade), this project aims to develop
a consensus on contributors to negative biopsychosocial
outcomes in rugby players (known as the CoNBO study)
and establish stakeholder perceived importance of the
identified contributors and barriers to their management.
This project will consist of three parts; part 1: a systematic
review, part 2: a three-round expert Delphi study and
part 3: stakeholder rating of feasibility and barriers

to management. Within part 1, systematic searches

of electronic databases (PubMed, Scopus, MEDLINE,
SPORTDiscus, CINAHL) will be performed. The systematic
review protocol is registered with PROSPERO. Studies
will be searched to identify physical, psychological and/
or social factors resulting in negative player outcomes

in rugby. Part 2 will consist of a three-round expert
Delphi consensus study to establish additional physical,
psychological and/or social factors that result in negative
player outcomes in rugby and their importance. In part

3, stakeholders (eg, coaches, chief executive officers
and players) will provide perceptions of the feasibility
and barriers to modifying the identified factors within
their setting. On completion, several manuscripts will

be submitted for publication in peer-reviewed journals.
The findings of this project have worldwide relevance for
stakeholders in the rugby codes.

PROSPERQO registration number

CRD42022346751.

INTRODUCTION
Sports participation positively influences
biopsychosocial factors, primarily through
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Multiple contributors can result in a negative biopsy-
chosocial health or performance player outcomes in
the rugby codes.

= Stakeholder participation and engagement are im-
portant to inform policy and practice and improve
player health and well-being.

WHAT THIS STUDY ADDS

= The systematic review will establish the contributors
that result in negative health or performance player
outcomes in rugby players.

= The Delphi offers a rigorous technique to establish
an evidence base beyond the published literature for
all and specific cohorts (eg, men, women, profes-
sionals, age grade).

= This study will include several important stakehold-
ers and experts from rugby codes to identify con-
tributors and prioritise player health and well-being.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The findings from this study can inform governing
body policies and guidance on the factors that can
result in negative biopsychosocial health or perfor-
mance outcomes to inform worldwide policy and
practice within rugby codes, which can then be im-

plemented to improve player health and well-being.

increased physical activity.! This results in
improved well-being, quality of life and self-
confidence and reduces symptoms of anxiety,
depression, social anxiety and shyness.*™ In
addition to the associated benefits of sport
participation, there are potentially unin-
tended associated negative biopsychosocial
outcomes that some players may experience.
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In this study, a negative biopsychosocial health or perfor-
mance player outcome is defined as any negative change
in a player’s physical, psychological, social or health that does
not return to baseline in the short term (eg, within approxi-
mately 1 week) once the affecting contributor is removed. These
outcomes include decreased mental health,”® an injury
and/or illness event’"" and player burnout."' Negative
biopsychosocial player outcomes have been attributed
to the cumulative stressors and demands associated with
sport,' influenced by several factors, including the tradi-
tion of the sport, rules, competition and scheduling,
club environment and culture or commercial decisions.
Such negative player outcomes are likely to remain for a
number of weeks, months or years depending on each
specific context. For example, research suggests that
athletes exposed to both minimal and maximal training
and match play demands are more susceptible to such
outcomes (ie, physical and mental fatigue, injury)'* while
a U-shaped relationship has been found between 4-week
cumulative load and subsequent injury risk among
professional male rugby union players."” For example,
injury is a clear negative player outcome, with a signif-
icant body of research calling for wider stakeholder
engagement when developing prevention strategies.'*°
Furthermore, involving those directly influenced by the
outcomes of specific innovation strategies (ie, persons
required to authorise behaviour change) is a key compo-
nent of the research process.'”

The rugby codes (rugby union, rugby league and rugby
sevens, hereafter referred to as ‘rugby’) are played world-
wide by men and women, from youth to senior ages, and
amateur to international."® ' Rugby is a skill-based colli-
sion sport characterised by frequent intermittent actions
of high-speed running and contact events (eg, tackling,
scrummaging), alongside periods of lower intensity work
and rest.” The demands of match play are typically
specific to the respective playing level, positional groups
and codes.'® 2% The collision demands (eg, the tackle)
are similar across codes, with players involved in multiple
collision events throughout a match.* * However, these
demands differ significantly in volume, intensity and type
(eg, rucks, mauls unique to rugby union), though the
tackle is somewhat similar across codes.** The tackle is
the most injurious event in a rugby match® and poses a
risk of musculoskeletal and neurological injuries for both
the ball carrier and the tackler.*®*

In addition to the physical demands of rugby,
depending on playing level, players undertake other
rugby (eg, media, contract negotiation) and non-rugby
(eg, work outside of rugby, socialising) activities, which
contribute to the overall psychological load players’
experience. This can impact their health and well-being
and potentially increase the risk of injury, illness’ '* and
risk-taking behaviours.” These psychological demands
are often more challenging to measure and quantify.”’
Moreover, periods of high competition typically tend
to occur during the ages associated with the onset of
mental disorders.”> Some physical factors associated

with injury and illness are modifiable (eg, training
load). However, others are non-modifiable (eg, sex,
age, structural physiology).” Regardless of the type of
biopsychosocial contributor that players are exposed to,
there is an initial stress response,” leading to a positive
(eg, increase in physical fitness) or negative (eg, injury,
illness) outcome. Players’ short-term, medium-term and
long-term health, well-being and performance should be
a primary concern for all stakeholders."* '® How collec-
tive biopsychosocial factors may positively or negatively
influence player outcomes is unknown. No study has
investigated the biopsychosocial factors, which result in
negative health and/or performance player outcomes
in the rugby codes. Establishing all potential biopsycho-
social contributors that result in health or performance
player outcomes can increase the impact of the research,
allowing stakeholders to manage and mitigate identified
risk factors appropriately. Additionally, the involvement
of key stakeholders within the research process increases
the alignment of research objectives and the needs of
stakeholders from practice, increasing the adoption of
outcomes in real-world settings.”*°

Stakeholders have become increasingly concerned with
the potential negative health and performance effects of
biopsychosocial contributors on players.'* There is a focus
on the potential ‘excessive’ demands placed on players.'’
Several studies have described the physical,'* * %%
psychological®™ ™" and social loads players experience. ' *2
Professional rugby union players involved in fewer than
15 or more than 35 matches over the previous 12 months
were at a greater risk of injury.'’ Rugby union stake-
holders adopted this research finding in England to
create a new governing body policy. Moreover, training,
travel”® and psychological®* demands could further
contribute to negative player health and performance
outcomes. A challenge when establishing contributors
which result in negative biopsychosocial player outcomes
is where the evidence does not exist. The Delphi method
provides a solution to this problem as it can generate
ideas, establish consensus® and critically appraise the
current scientific literature (ie, systematic review).
Delphi methods have been undertaken in sport science
and medicine research,**” and involving stakeholders in
research has been advocated to increase the adoption of
research findings into practice.”® This is consistent with
intervention mapping to support the implementation
of injury prevention interventions in sports.* To the
authors’ knowledge, no study has reviewed the contrib-
utors, which result in negative biopsychosocial player
outcomes within the rugby codes. This information can
provide evidence to inform governing body policy world-
wide (eg, match scheduling, contact exposure, off-season
duration, squad size and player contract duration).

Contributors to negative biopsychosocial health or
performance player outcomes may be homogeneous
between rugby cohorts. Equally, there may be differences
between ages (eg, youth vs senior), sex (male vs female)
and playing level (eg, full-time vs part-time professional),
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which warrant consideration, and the perceived feasibility
and barriers to subsequently modifying these contribu-
tors may differ. Therefore, code-specific, sex-specific and
age-specific information is required to support governing
bodies in any policy change decisions. Finally, before any
strategies to manage the identified contributors can be
implemented, the broader stakeholder perceived impor-
tance, alongside the barriers and facilitators to modifying
these, must be considered. A key stakeholder group to
determine general and specific barriers and subsequent
mitigation strategies to identify contributors resulting
in negative biopsychosocial player outcomes would be
advantageous.'®*

Therefore, the contributors to negative biopsychoso-
cial health or performance outcomes in rugby players
(CoNBO) project will include three parts. Part 1 will
conduct a systematic review of the literature detailing the
physical, psychological and social factors that result in
negative health or performance player outcomes in the
rugby codes. Part 2 will use a Delphi method to estab-
lish other contributors that were not identified from
the systematic review and obtain experts’ perceptions
of the importance of the identified contributors from
the systematic review. Finally, Part 3 will determine the
feasibility and barriers to managing the contributors
within each specific code and context based on stake-
holder perceptions. Together, the CoNBO study aims to
develop a consensus on the contributors, which result
in negative biopsychosocial player health and perfor-
mance outcomes and establish stakeholder perceived
importance of the identified contributors, alongside the
context-specific feasibility and barriers to their manage-
ment, providing governing bodies with information to
improve player welfare.

METHODS

The CoNBO project will be undertaken in three parts;
part 1: a systematic review, part 2: a three-round Delphi
consensus method and part 3: establishing the perceived
feasibility and barriers to managing the contributors
associated with negative health and performance player
outcomes. All parts will include general and cohort-
specific contributors, feasibility and barriers.

This protocol has been reviewed and approved by
a broad range of relevant stakeholders to ensure that
they have an opportunity to contribute to this research’s
design, conduct, reporting or dissemination plans. Stake-
holders are listed (where consent was provided) in the
Acknowledgements section.

Part 1: systematic review

The Preferred Reporting Items for Systematic Reviews
and Meta-analyses for Protocols (PRISMA-P) have been
followed to report the protocol. The completed PRIS-
MA-P checklist is provided in online supplemental file
1. The protocol is registered with the PROSPERO inter-
national prospective register for systematic review. The

final review will be reported according to the PRISMA
statement.*

Search strategy

A systematic search of five electronic databases (PubMed,
Scopus, MEDLINE, SPORTDiscus and CHINAL) will be
performed from the earliest record available until the
search is complete. Using previously published applied
sport science reviews as a guide'**" ! search terms will be
placed into terms related to (1) rugby, (2) physical, (3)
psychological and (4) social contributors. Primary terms
will be combined using the AND function. Secondary
terms pertaining to rugby (‘rugby’, ‘rugby league’, ‘rugby
union’, ‘rugby sevens’), physical (‘physical’, ‘training’,
‘competition’, ‘match’, ‘training practices’, ‘training
load’, ‘training impulse’, ‘TRIMP’, ‘external load’,
‘internal load’, ‘duration’, ‘exposure’, ‘RPE’, ‘rating
of perceived exertion’, ‘summated-heartrate-zone’,
‘SHRZ’, ‘PlayerLoad’, ‘BodyLoad’, ‘contact load’, ‘global
positioning system’, ‘GPS’, ‘accelerometer’, ‘frequency’,
‘intensity’, ‘time’, ‘volume’, ‘type’), psychological (‘well-
being’, ‘well-being’, ‘wellness’, ‘mental-state’, ‘mental
health’, ‘mental performance’, ‘resilience’, ‘psycholog-
ical strain’, ‘sport psychiatry’, ‘sport psychology’ ‘state
of mind’, ‘mood’, ‘emotion’, ‘anxiety’, ‘fear’, ‘distress’,
‘performance anxiety’, ‘self-image’, ‘confidence’, ‘self-

esteem’, ‘self-efficacy’, ‘motivation’, ‘amotivation’,
‘amotivated’, ‘apathy’, ‘depression’, ‘stress’, ‘health’,
‘psychological’, ‘tension’, ‘feeling’, ‘physical state’,

‘physical functioning’, ‘perceived recovery’, ‘perceived
strength’, ‘soreness’, ‘quality of life’, ‘readiness’, ‘vitality’,
‘vigor’, ‘vigour’, ‘sleepiness’, ‘sleep quality’, ‘fatigue’,
‘tiredness’, ‘alertness’, ‘distress’, ‘appetite’, ‘overtrain’,
‘overreach’, ‘burnout’, ‘ill-being’, ‘mental illness’,
‘affect’, ‘feeling states’, ‘perfectionism’), and social
load (‘social’, ‘sociology’, ‘social health’, ‘social capital’,
‘social relation’, ‘social connect’, ‘social network’, ’social
function', ‘social inclusion’, ‘interpersonal relation’)
will be combined by the OR function. Searches will be
performed in the title and abstract fields. All searches
will be limited to the English language. Reference lists of
selected studies will be manually searched for additional
eligible papers.

Inclusion criteria

» Articles from any geographical location.

» All playing levels and ages.

» Male and female rugby league, rugby union or rugby
sevens investigations.

» Studies that investigate physical factors, which result
in a negative player health or performance outcome.

» Studies that investigate psychological factors, which
result in a negative health or performance player
outcome.

» Studies that investigate social factors, which resultin a
negative health or performance player outcome.

» Peerreviewed original research studies.
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Exclusion criteria

» Non-English language studies.

» Review articles, conference proceedings, editorials,
case studies, theses and grey literature.

» Studies that do not differentiate outcome measures
between rugby and other sports.

» Studies that do not differentiate outcome measures
(ie, positive or negative) between physical/psycholog-
ical/social factors and other factors.

» Studies that do not identify a negative player health
or performance outcome.

Study selection

Records will be managed in EndNote throughout the
review process. Titles and abstracts identified will be
screened independently by two researchers (JP and SW)
against the eligibility criteria. Any disagreement between
the two reviewers will be solved by a third reviewer (BJ).
Full-text articles will be retrieved and reviewed for final
inclusion by the same researchers (JP, SW and BJ).
Following PRISMA guidelines,49 a flow diagram will be
developed to visualise the selection process.

Data extraction and synthesis

Two reviewers (JP and SW) will independently extract
data from selected studies into a predesigned template.
Authors will be contacted if data are needed to be
obtained or confirmed, and WebPlotDigitizer (V.4.5) will
be used to extract data from figures where needed. Data
extracted will cover the following points: study details
(eg, authors, publication details), study design (eg, type
of study, duration), sample (eg, size, rugby codes, age
grade, playing level, sex), independent (ie, the physical,
psychological and social factors) and dependent vari-
ables (ie, health and/or performance outcomes), results
(eg, descriptive statistics, effect sizes, p values) and the
key outcome and findings will be extracted. Given the
expected heterogeneous nature of the study designs, no
summary measure, data exploration or additional anal-
ysis will exist.

Risk of bias

Two reviewers will perform a critical appraisal of indi-
vidual articles independently (JP and SW) using the
modified version of the Downs and Black checklist®® as
used in previous sport and exercise science reviews.”’ Only
criteria that logically apply will be included (numbers
1-3, 6, 7, 10-12, 16, 18, 20). Question 10 will be modi-
fied to include the reporting of effect sizes. A score of
‘0’ for ‘absent or insufficient information provided’ or
‘1’ for ‘item is explicitly described’” will be assigned to
the criteria, and the data will be summarised in the data
synthesis.

Part 2: Delphi technique

Participants

This project will recruit a group of expert practitioners
from across the rugby cohorts to identify additional
general and cohortspecific contributors associated

with negative player outcomes that were not identified
in the systematic review (part 1). To achieve reliable
results, a Delphi panel should contain >10 experts.””
Participants will be required to meet one or more of
the following criteria; (a) have a minimum of 3 years
of experience working in professional/elite rugby, (b)
published research regarding physical, psychological
or social factors in rugby or (c) minimum of an MSc
qualification in a relevant field. A large sample (>50
participants) will be contacted and asked to participate
in this study. However, a sample size of 11-25 is deemed
typical for the final round of a Delphi study’* and may be
deemed sufficient based on the potential for dropouts
and non-responders. Identified experts will also be asked
to recommend other suitable participants that meet the
criteria and could contribute valuable knowledge to the
Delphi process.

All participants will be recruited using a purposeful
sampling technique, which involves selecting participants
based on the abovementioned criteria.”

Round 1

Inround 1 of the Delphi, the expert panel will be provided
with the main findings from part 1 (systematic review).
The participants will be asked to read the findings and
provide any additional contributors they believe result in
negative health or performance player outcomes. Next,
the steering group will group the results from round 1
via thematic analysis to identify themes and subthemes.”
Duplicate responses will be removed until a unique list of
contributors is identified. Data will be obtained using the
online software Qualtrics (Qualtrics, Provo).

Experts will be given 2 weeks from the date of the initial
invitation to complete the online form. A reminder
follow-up email will be sent after 12 days if the participant
is yet to complete the questionnaire. If the participant
does not complete the questionnaire following the 2-week
deadline, they will be deemed unwilling to participate.

Round 2

Following the analysis of round 1 responses (~1 week
after the end of round 1), a full list of contributors that
result in negative health or performance player outcomes
will be listed next to a five-point Likert scale ranging
from 1—strongly disagree, 2—disagree, 3—neither agree nor
disagree, 4—agree, 5—strongly agree.”” °® Participants will be
asked to indicate their level of agreement on whether
they perceived the contributor increased the likelihood
of a negative health or performance player outcome.
Consensus will be reached for each factor if >70%
agreement is achieved between the expert panel.”’
Participants will be asked to complete the online form
within 2 weeks. Twelve days after the initial email, a
follow-up email will be sent.

Round 3
Contributors to negative health or performance player
outcomes that did not reach consensus in round 2 will
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be listed in round 3 alongside the same five-point Likert
scale used in round 2. The mean rating of agreement
from round 2 will be listed next to each contributor to
negative health or performance player outcomes to allow
experts the opportunity to reflect on their initial rating.
Following round 3, the contributors to negative health or
performance player outcomes that do not achieve 270%
agreement will be deemed to have not reached consensus
and will be discarded.

During round 3, experts will also be asked to rate the
priority of the identified contributor on a 5-point Likert
scale ranging from 1—uvery low, 2—low, 3—neither low
nor high, 4—high and 5—uvery high. The responses will be
combined (ie, very low and low priority and high and
very high priority will be grouped). Participants will be
asked to complete the online form within 2 weeks. Twelve
days after the initial email, a follow-up email will be sent.

Part 3: feasibility and barriers

Stakeholders (ie, head coaches, chief executive officer
and former players) from across the different cohorts
(eg, male and female) and rugby codes will be provided
with the findings from parts 1 and 2. This will include
a consensus of the general and cohortspecific contrib-
utors associated with negative player outcomes across
rugby codes. Each stakeholder will detail the perceived
feasibility and barriers to modifying the identified
contributors within their context. Stakeholders will be
grouped according to their role (ie, on-field staff, admin-
istration and former players). The target sample size for
each stakeholder group will be 10 participants from each
cohort (ie, male and female) and rugby code (rugby
union, rugby league, rugby sevens).

The stakeholders will be asked to rate the feasibility (ie,
the feasibility that the contributor can be managed and
reduced) of all contributors, which achieved consensus
on a 5-point Likert scale (1—strongly disagree, 2—disagree,
3—mneither agree mor disagree, 4—agree, 5—strongly agree).
Next, the stakeholders will be asked to list the perceived
barriers in preventing and modifying the contributors
that result in negative player health or performance
outcomes within their setting. Participants will be asked
to complete the questionnaire within 2 weeks. Twelve
days after the initial email, a follow-up email will be sent.

On completion of the questionnaire, all contributors
that result in negative health and performance player
outcomes will have a rating for feasibility and a list of any
barriers preventing their modification.

DISCUSSION

To the authors’ knowledge, this will be the first systematic
review and Delphi study examining the factors that result
in negative player biopsychosocial, health or perfor-
mance outcomes in rugby codes. The review will provide
an overview of the available literature, establish the
importance of contributors that result in negative health
and performance player outcomes and identify the facil-
itators and barriers to modifying such factors specific

to each rugby code, their specific playing level and
according to sex. The CoNBO project has also involved
stakeholders in the study design to increase the adoption
of the study findings. The findings of the CoNBO project
will have significant relevance for stakeholders within
rugby, including governing bodies, policymakers and
those in managerial positions.
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