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Abstract

This study aimed to establish consensus on injury risk factors in netball via a combined
systematic review and Delphi method approach. A systematic search of databases (PubMed,
Scopus, MEDLINE, SPORTDiscus and CINAHL) was conducted from inception until June 2023.
Twenty-four risk factors were extracted from 17 studies and combined with a three-round
Delphi approach to achieve consensus. In round one, experts listed perceived risk factors for
injury in netball which were combined with the risk factors identified via the systematic
review. In round two and round three, experts rated their level of agreement with each risk
factor on a 5-point Likert scale (1, strongly disagree to 5, strongly agree). Consensus was
defined as 280% agreement (with<10% in disagreement). In round three, experts also rated
the priority for mitigating the risk factor (1, very low to 5, very high). Nineteen experts
participated in round one and round two, and 16 participated in round three (response rate
84%). One-hundred and nine risk factors for injury were identified by the systematic review
and experts combined. Sixty-one risk factors reached consensus, categorised into five groups:
‘individual characteristics’ (n=22), ‘lifestyle’ (n=11), ‘training and competition’ (n=14), ‘sport
science and medical provision’ (n=6) and ‘facilities and equipment’ (n=8). ‘Poor landing
technique/mechanics’ had a median (IQR) mitigation priority rating of 5 (1), while all others
had median ratings of 3—4.5. This study identifies a range of risk factors for injury, provides
focus areas for injury prevention and highlights the importance of a multidisciplinary
approach to injury mitigation in netball.



Key points

e The systematic review identified 24 risk factors (19 intrinsic and five extrinsic, 19
modifiable and five non-modifiable) for injury in women’s netball from the 17 included
studies. Best evidence synthesis found eight with moderate, six with limited and 10 with
conflicting evidence.

e A greater focus on high-quality research investigating injury risk factors is needed in
women’s netball.

e Following a three-round Delphi approach, experts reached consensus on 61 risk factors
for injury in netball.

e Risk factors were grouped into ‘individual characteristics’, ‘lifestyle’, ‘training and
competition’, ‘sport science and medicine provision’ and ‘facilities and equipment’
highlighting the range of risk factors and complexity of injury mitigation in women’s
netball.

e Most risk factors were deemed a ‘high’ priority; however, seven risk factors were
deemed ‘very high’ or ‘high-very high’: poor landing technique/mechanics’, ‘poor
deceleration control/mechanics’, ‘insufficient rest and recovery’, ‘inadequate
preparation for the intensity of competition’, ‘previous injury’, ‘players continuing to play
or train while injured (ie, not reporting and injury)’ and ‘poor/lack of return to play
protocols’.

e The risk factors deemed the highest priority for mitigation were across different groups
(‘individual characteristics’, ‘lifestyle’, ‘training and competition’, ‘sport science and
medicine provision’) indicating the need for a multidisciplinary approach to the
development of injury prevention strategies.

Introduction

Netball is one of the world’s most popular women’s sports, with >20 million participants! and
a recent increase in popularity among men.? It is played across all ages, predominantly in
Commonwealth countries, with professional or semiprofessional women’s competitions in
Australia, New Zealand, the UK and South Africa.! Netball is a dynamic, high-intensity, court-
based sport with frequent accelerations, decelerations, direction changes and jumps.3 4 In
recent years, there has been a growth in netball research, which has aligned with
professionalisation and increased popularity of the sport.> Since the 1990s, injury has been
the most researched topic in netball.> Injury rates have been investigated across a range of
cohorts, including club,® national” and international level,® with a recent systematic review
reporting 11.3—14.0 injuries per 1000 hours in recreational netball and 19.4 injuries per 1000
player hours at the elite level.’ The lower limb is reported as the most common injury site,
with jump-landing, trips/slips/falls and contact with another player or the ball, as the most
common mechanism of injury.>22 In the 2019 Netball World Cup, 14 time-loss injuries were
reported over a 10-day period, with 36% occurring at the ankle.® In a systematic review of
ankle injuries in team sports, the highest incidence (45.6 per 1000 person-exposure) was
reported in netball matches.°

Injury prevention is a focus within the sport and for netball governing bodies. Several netball-
specific injury prevention programmes have been developed, including the NetballSmart
(New Zealand)!! and KNEE (Netballers and Enhance performance and Extend play,



Australia).'? Research has highlighted the success of these programmes in improving landing
mechanics'® and some physical performance measures (eg, vertical jump height).}! However,
these programmes have an isolated focus on the injury mechanism (eg, landing technique),
not including other interacting risk factors and the ‘complex system’ approach to sports
injuries.’* The evidence of the wider implementation of these programmes is also limited,*®
with low implementation reported in community netball.!? Additionally, their impact on
injury outcomes is currently still unknown.

Supporting the implementation of injury prevention programmes and strategies requires a
multidisciplinary approach that considers all injury risk factors.’® Several injury risk factors
have been identified in netball, such as age,” playing level'” and physical performance
measures (eg, stiffness and balance).'®8? Such research has been summarised until 2020 in a
broad review on injuries in netball.> However, with the rapid increase in research in recent
years,5 a specific and updated systematic review of injury risk factors in netball is warranted.
Additionally, current literature appears to focus predominantly on individual player
characteristics as risk factors.9 Further understanding of both modifiable and non-modifiable
risk factors is needed to support the development of targeted injury prevention programmes.
Arecent study in women’s rugby league identified other modifiable areas of injury risk factors,
such as ‘Lifestyle and Environment’, ‘Training and Match’ factors and ‘A Lack of Provision’
factors, via a Delphi method consensus exercise with experts.?? A Delphi method involving
experts in netball may provide a robust process to achieving consensus on a set of
multidisciplinary injury risk factors and their importance.?'22 Therefore, this two-part study
aimed to first identify injury risk factors in netball within current literature via a systematic
review (part one); and second, establish consensus on injury risk factors, and their priority
for mitigation, in netball utilising a Delphi method (part two).

Methods

This study ensued in two parts; part one: a systematic review, and part two: a three-round
Delphi consensus method. The findings from part one (the systematic review) informed round
one of the Delphi (part two). Institutional ethics approval was obtained (ref: 115844) from
Leeds Beckett University Research Ethics Committee.

Part 1: systematic review

The systematic review was carried out in accordance with the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) protocol.?* The protocol was registered with
the PROSPERO international prospective register for systematic reviews (registration number:
CRD42023438840) prior to the commencement of the review.

Search strategy

A systematic search of five electronic databases (PubMed, Scopus, MEDLINE, SPORTDiscus
and CINAHL) was performed from the inception until 28 June 2023. Using previously
published injury risk factor reviews® 26 as a guide, databases were searched using a
combination of key words: netball AND (injur*) AND (risk OR risk factor* OR association OR



caus*). Searches were performed in the title and abstract fields. Reference lists of selected
studies were manually searched for additional eligible papers.

Study selection

After eliminating duplicates, search results were screened independently by two researchers
(SW and LM) against the eligibility criteria. There was 95% agreement between reviewers
during title and abstract screening, and 97% during full-text screening. Disagreements were
resolved through discussion or via a third researcher (BJ). Articles that could not be eliminated
by the title or abstract were retrieved and evaluated for inclusion via a full-text review. The
title and authors were not masked to the reviewers.

Inclusion and exclusion criteria

Studies were eligible for inclusion if they investigated risk factors for injury netball across all
playing levels and ages and any geographical location. Given the growth in participation and
research in men’s netball? 27 studies investigating both men’s and women’s netball were
eligible for inclusion. Only primary research investigations in peer-reviewed journals were
included. All study types (eg, retrospective, prospective, cross-sectional and cohort) were
included. Studies were excluded if they did not aim to investigate risk factors for injury in
netball or investigated mechanisms (ie, the inciting event) of injury only. For example, Mullaly
et al % investigated the inciting event (mechanism) of knee injuries but did not investigate
risk factors, and Sinclair et al ?° report injury rates by position and time in game, but do not
aim to investigate them as risk factors. Studies investigating netball injury prevention were
included if they aimed to investigate risk factors. Studies that did not differentiate outcome
measures between netball and other sports were excluded. Review articles, conference
proceedings and other grey literature were excluded. Papers from all languages were
included. When authors could not be contacted to retrieve full texts, studies were excluded.

Data extraction and synthesis

The following data were extracted from the included studies: study details (ie, authors and
publication details), study design (ie, type of study and duration), sample (ie, size, age grade,
playing level and sex), independent (ie, the risk factors) and dependent variables (ie, injury
assessment, location and type), probability and risk data (ie, OR, incidence rate ratios).
Authors were contacted if data needed to be obtained or confirmed, when authors could not
be contacted summary findings only were reported. WebPlotDigitizer (V.4.8) was used to
extract data from figures where required. All key findings relating to injury risk factors were
extracted.

Risk of bias

Critical appraisal of individual articles was performed independently by two reviewers (SW
and LM) using recommendations from the Grading of Recommendations Assessment
Development and Evaluation (GRADE) working group,3° and following previous research3! and
recommendations3? in sports medicine. The Downs and Black checklist®® was used as the
initial appraisal tool. Based on previous literature, the checklist was modified to fit the
research question, with 14 remaining applicable items.3* A score of ‘0’ for ‘absent or



insufficient information provided’ or ‘1’ for ‘item is explicitly described’ was assigned to the
criteria. Each study was assigned an a-priori quality rating based on the overall score of the
Downs and Black; ‘excellent’ (13—-14), ‘good’ (10-12), ‘fair’ (8—9) and ‘poor’ (<7).3* This rating
was then either maintained or downgraded based on two questions that were considered key
to the grading of the study: (1) do the authors provide a clear definition for injury, including
if ‘medical attention’ only, or ‘time-loss’? and (2) do the authors provide an appropriate
measure of risk within their analysis (eg, risk ratio, OR, logistic regression). For each question,
the quality rating was maintained if the answer was yes; if the answer was no, the quality
rating for study was downgraded one level.3! 32 If the answer was no for both questions, the
study was downgraded two levels (ie, one per each question) to the lowest quality rating of
‘very poor’. These specific questions were included due to limitations in injury studies
reporting and using varying injury definitions®> and their impact on the interpretation of the
results,3® as well as insufficient analysis in the methodological approach.3” A final quality of
evidence rating was provided, categorised as ‘excellent’, ‘good’, “fair’, ‘poor’ or ‘very poor’.
No studies were excluded based on quality. Any differences in ratings between reviewers
were resolved through discussion or via a third researcher (BJ).

Best evidence synthesis

A best evidence synthesis was used to collate the evidence of risk factors due to the lack of
methodological consistency which meant that a meta-analysis could not be conducted.3®3°
The level of evidence was determined in line with the guidelines®® and previous literature; 34
40 strong evidence: provided by >two studies with excellent or good quality with >75% of
studies reporting consistent findings, moderate evidence: provided by one study with
excellent or good quality, or >2two studies with fair or poor quality with 275% of studies
reporting consistent findings, limited evidence: provided by only one study with fair or poor
quality, conflicting evidence: inconsistent findings in multiple studies (<75% of studies
reporting consistent findings).

Part 2: Delphi method

A three-round Delphi consensus method?34! 42 was used to establish consensus on injury risk
factors in netball and establish their priority for mitigation. The Delphi method was conducted
between September and November 2023 using the online software Qualtrics (Qualtrics,
Provo, USA), and is reported following the ACCORD (ACcurate Consensus Reporting
Document) checklist.** No studies on men’s netball were identified in the review; therefore,
the focus of the Delphi was on women’s netball.

Participants

A panel of 19 experts was established. To achieve reliable results, a Delphi panel should
contain >10 experts.** To be included in the expert panel, participants were required to meet
one or more of the following criteria: (a) currently a coach or performance support staff
(medical and sport science) in high-performance (ie, performance pathway, semi-
professional, professional and international) netball, (b) published research regarding injury
in netball or (c) a minimum of 3 years’ experience working with women athletes in a high



performance setting. Forty-two experts were recruited using a purposive sampling technique
based on the aforementioned criteria#*

The expert panel consisted of men (n=6) and women (n=13), from five different countries (UK
n=11, Australia n=3, South Africa n=2, New Zealand n=2 and Finland n=1). The field of
expertise of the panel included medical doctors (n=2), physiotherapists (n=5), strength and
conditioning coaches (n=5), netball coaches (n=4) and researchers (n=3), with 15.5+8.6
(range: 4-30) years’ experience. The level of experience for practitioners working in netball
varied from international (n=10), elite club (n=3) and elite pathway (n=2), with two
practitioners working in international women’s rugby union. The panel did not include any
players, focusing on the experts and stakeholders who are the decision makers within the
environments. The athletes’ voice will be captured in follow-up investigations. All participants
gave informed consent prior to participating in the Delphi. For each round, participants had
2 weeks from the date of initial invitation to respond and complete the online form.

Round 1

The expert panel were asked to provide a list of items they believed to be risk factors for injury
in netball. Following the completion of round one, the steering group (SW, LM, OH and LC)
used qualitative analysis to refine the list of risk factors from the experts and identify groups
of risk factors.*® Risk factors were combined with those identified in the systematic review
(part one) and duplicate risk factors were removed, resulting in 107 risk factors across five
groups and 16 subgroups (online supplemental material 1A).

Round 2

Each of the 107 risk factors for injury were listed next to a five-point Likert scale (1—strongly
disagree, 2—disagree, 3—neither agree nor disagree, 4—agree and 5—strongly agree).
Participants were asked to indicate their level of agreement on whether they perceived the
risk factor would contribute to the risk of injury in netball. Consensus was reached for each
factor if 280% agreement (with <10% disagreement) was achieved between the expert
panel.2°47 Participants were also asked to provide any comments on the identified risk factors
and propose any additional ones. Risk factors that did not reach consensus were amended
based on the comments provided.

Round 3

A second round of agreement ratings were attained for risk factors that did not reach
agreement in round one, including the additional proposed risk factors (n=3). The risk factors
were listed with the median (IQR) level of agreement reached in round two, allowing experts
to reflect on the initial rating. Following round three, the risk factors that did not achieve
>80% agreement (with <10% in disagreement) were deemed to have not reached consensus.
During round three, experts were also asked to rate the priority of mitigating each risk factor
on a five-point Likert scale (1—very low, 2—Ilow, 3—neither low nor high, 4—high, 5—very
high).



Equity, diversity and inclusion statement

In part one, all studies were included, with no exclusion criteria based on sex, gender, race,
ethnicity and socioeconomic level. In part two, consideration was given to recruiting a diverse
panel of experts (eg, sex/gender, ethnic origin and geographic location) representing different
expertise, countries and playing standards, but consideration was not able to be given to
socioeconomic status. The research team consists of four females and four males, across
three countries (UK, Australia and South Africa) and different stages of academic careers
(including young researchers and professors).

Patient and public involvement
The public was involved in the study’s recruitment; the experts recruited for part two could

share the recruitment information with others who meet the criteria for the expert panel.
There was no other patient or public involvement in the production of this research.

Identification of studies via databases and registers

)
Records identified from™: Records removed before

= screening:

=] Databases (n = 2570)

E Duplicate records removed

% PubMed (n = 1395) > (n=307)
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Figure 1. Flow of selection process of eligible studies included in the review.



Results

Part 1: systematic review
Identification and selection of studies

Through the original database search, 2570 records were identified. Following the removal of
duplicates and screening for eligibility, 17 studies remained.® 7 18 1948-60 Figyre 1 provides a
schematic representation of the decision process.

Study characteristics

The characteristics of the 17 studies included in the review are shown in online supplemental
material 2. The study design and duration varied across studies, with 12 prospective (71%)
and five retrospective (29%) study designs, and study duration ranging from a 4 day
tournament to 5years (online supplemental material 2). The most common level of
competition investigated was amateur (n=11, 65%).6 7 18 48-51 53 57 58 €0 \ost studies
investigated senior/open age players (n=15, 82%),5 181948=59 put eight of these studies (47%)°
495052535558 39 stated the inclusion of youth cohorts (ie, under-19 age group or below). Two
studies (12%) investigated youth cohorts only.” ®°The average age of participants ranged from
~11 to 24 years, with seven studies not reporting average age.

A range of injury definitions and methods of diagnosis were used (online supplemental
material 2). A ‘time-loss’ injury definition was used in four studies,®¥° 5660 while two>*>° used
a medical attention definition and one study7 used both. The majority (n=10, 59%) of studies
did not report,*?51-535859 gr no clear statement was provided,?48°957 as to whether time-loss
or medical attention injuries were investigated. In nine studies, 194850525660 jnjyries were ‘self-
reported’, two of which conducted verification or validation.>® >’ Seven (41%)® 7 18 1951 53 54
studies used a physiotherapist or medical personnel to diagnose injuries. The method of
reporting injury incidence varied between studies (ie, match-hours, training-hours, player-
hours, count, percentage or not reported; Online supplemental material 2); for studies that
reported relative to player-hours, the incidence ranged from 1.74 per 1000 player-hours
(time-loss ankle injuries only®) to 500.7 per 1000 player-hours (all medical attention
injuries®). A range of intrinsic (eg, foot type, limb asymmetry, age and ethnicity) and extrinsic
(eg, playing surface, training load and bracing) risk factors were investigated (online
supplemental material 2).

Study quality

The scores and ratings for the assessment of study quality are shown in online supplemental
material 3. Four studies were rated as ‘good’,'8 1254 €0 three as ‘fair’,” >° %8 two as ‘poor’>!>3
and eight as ‘very poor’ .648495255-5759 Fiye studies (29%) maintained their a-priori rating, while
11 (65%) studies were downgraded from question 1, and eight (47%) from question 2 (online
supplemental material 3).



Risk factors

Twenty-four risk factors (intrinsic n=19, extrinsic n=5) for injury in netball were identified in
the studies included in the review. Best evidence synthesis found eight risk factors (balance,
hypermobility, stiffness, fatigue, motivation, muscle soreness, sleep and stress) to have
moderate evidence, six (body fat percentage, limb asymmetry, personality trait, somatotype,
surface and use of warm-ups) to have limited evidence and 10 (age, playing experience,
previous injury, body weight, body mass index, foot type, lower body power, anaerobic
fitness, training load and bracing) to have conflicting evidence (online supplemental material
4).

Part 2: Delphi

During round one, the experts collectively listed 227 risk factors. Following qualitative analysis
and removal of duplicates, 104 unique expert-identified risk factors remained. Twenty-two of
the 24 risk factors identified in part one (systematic review) were identified by the experts,
resulting in a total of 106 risk factors. On the extraction process, five groupings with 16
subgroupings were identified. Online supplemental material 1 shows the number of risk
factors in each group throughout the Delphi process.

Following round two, which had a 100% response rate from the experts, 51 risk factors
reached agreement, and three additional risk factors were proposed. The remaining 55 and
three additional risk factors were rerated in round three. Round three had an 84% response
rate. Following round three, a further 10 risk factors reached agreement, resulting in 61 risk
factors reaching consensus: 22 ‘individual characteristics’, 11 ‘lifestyle’, 14 ‘training and
competition’, 6 ‘sport science and medical provision” and 8 ‘facilities and equipment’ (figure
2). Only nine of the risk factors that reached agreement were from those identified in the
systematic review (part one); 15 risk factors from the systematic review did not reach
consensus.

Injury Risk Factors

| Individual player Lifestyle Training and | Sport science and Facilities and

| characteristics (n=11) competition | medical provision equipment
(n=22) (n=14) (n=6) n=8

Player characteristics Nutritional practices Nature of the sport / rules Medical support Footwear

(n=2) (n=4) (n=2) (n=2) (n=2)

Physical qualities Recovery Competition structure Sport science support Netball court
(n=14) (n=86) (n=3) (n=4) (n=86)

Psychological Travel Physical preparation

characteristics n=1) (n=4)

(n=2)

Training load and recovery
Medical (n=5)
(n=4)

Figure 2. Groups, and subgroups, of the injury risk factors that reached consensus.
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Table 1. The rating of agreement (median (IQR)) and priority, of the 22 ‘individual physical characteristics’ risk factors that reached consensus

Meodifiable or non- Agreement Priority
Individual physical characteristics risk factors modifiable Round Median (IQR) Median (IQR)
Individual player characteristics (n=2)
Young training age (ie, players with lower playing experience) increases the risk of injury Non-modifiable 1 40 4(1)
Low bone mineral density (bone health) increases the risk of injury Modifiable 1 5(1) 4 (1)
Physical qualities (n=14)
Poor balance and proprioception increase the risk of injury Modifiable 1 5(1) 4 (0.5)
Low aerobic fitness increases the risk of injury Modifiable 1 4 (D) 3(1.25)
Low coreftrunk strength increases the risk of injury Modifiable 1 4(0) 4 (D)
Low hip strength increases the risk of injury Modifiable 1 4(0) 4 (0)
Low thigh strength increases the risk of injury Modifiable 1 4(0) 4 (0)
Low calf strength increases the risk of injury Modifiable 1 4 (0) 4 (0.25)
Poor quadricep to hamstring strength ratio increases the risk of injury Modifiable 1 40 4(1)
Limb asymmetry (=10%)}—hop performance increases the risk of injury Modifiable 1 4 (0) 4(1)
Poor landing technique/mechanics increases the risk of injury Modifiable 1 5 (0.5) 5(1)
Poor deceleration control/imechanics increases the risk of injury Modifiable 1 5 (0.5) 4.5 (1)
Changes in movement characteristics and strength through peak height velocity (ie, maturation) increase Modifiable 1 4{0) 4 (0.25)
the risk of injury
Ankle instability increases the risk of injury Modifiable 5(1) 4 (1)
Poor mobility increases the risk of injury Modifiable 2 4 (0) 4 (1.25)
Limb asymmetry (=10%)—agility performance increases the risk of injury Modifiable . 4(0) 4 (0)
Medical (n=4)
Previous injury increases the risk of injury Non-modifiable 1 5(1) 45(1)
liness increases the risk of injury Modifiable 1 4 (0) 3.5(1.25)
Chronic medical conditions increase the risk of injury Non-modifiable 1 4(0) 4 ({1.25)
Relative energy deficiency in sport (RED-s) increases the risk of injury Modifiable 1 5(1) 4(1)
Psychological characteristics (n=2)
Negative belief/attitude towards strength training (e, negative assodation with strength training and body  Modifiable 1 4(0) 4(1)
image) increases the risk of injury
Low cognitive ability (ie, inability to read game situations to aveid hazardous situations) increases the risk ~ Modifiable 2 4(0.5) 35(1)

of injury

Agreement rating: 1—strongly disagree, 2—disagree, 3—neither agree nor disagree, 4—agree, 5—strongly agree.

Priority rating: 1—very low, 2—low, 3—neither low nor high, 4—high, 5—uvery high.
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Table 2. The rating of agreement (median (IQR)) and priority, of the 11 ‘lifestyle’ risk factors that reached consensus

Modifiable o~ _Agreement Priority
Lifestyle risk factors non-modifiable Round Median (IQR) Median (IQR)
Nutritional practices (n=4)
Poor or inadequate hydration increases the risk of injury Modifiable 1 4 (0) EX()]
Poor or inadequate nutrition increases the risk of injury Modifiable 1 5(1) 4 (D)
Low energy availability increases the risk of injury Modifiable 1 5(1) 4 (0.25)
Iron deficiency increases the risk of injury Modifiable 2 4 (0) 4(1)
Recovery (n=6)
Insufficient rest and recovery increase the risk of injury Modifiable 1 5(1) 45(1)
Early or Izte training times that impact recovery (eg, sleep) increase the risk of injury Modifiable 1 4 (0) 4(1)
Tiredness due to non-related netball activities (ie, work or lifestyle) increases the risk of injury Modifiable 1 4(0) A1)
Poor sleep duration increases the risk of injury Modifiable 1 4 (0) 4 (0)
Poor sleep quality increases the risk of injury Modifiable 1 4(0) 4 {0y
High fatigue in the lead up to training/competition increases the risk of injury Modifiable 1 5(1) a(1)
Travel (n=1)
Travel across multiple (>5) time zones increases the risk of injury Non-modifiable 1 4 (0) 35(1)

Agreement rating: 1—strongly disagree, 2—disagree, 3—neither agree nor disagree, 4—agree, 5—strongly agree.

Priority rating: 1—uwery low, 2—low, 3—neither low nor high, 4—high, 5—uvery high.
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Table 3. The rating of agreement (median (IQR)) and priority, of the 14 ‘training and competition’ risk factors that reached consensus

- - M S . s wn

Agreement  Priority

Modifiable or
Training and competition risk factors non-modifiable Round Median (IQR) Median (IQR)
Mature of the sportfrules (n=2)
Contesting for the ball (resulting in contact) increases the risk of injury Modifiable 1 40 (1)
Confined spaces of the court (ie, positional restrictions on court, resulting in hard decelerations) increase Modifiable 2 4(0.5) 3(1.25)
the risk of injury
Competition structure (n=3)
Congested fixtures (ie, close consecutive games with minimal recovery) increase the risk of injury Modifiable 1 4(0) 4 (0.5)
Players are at increased risk of injury early in the season (e, if preseason training does not provide Modifiable 2 4(0) 4(0.25)
appropriate preparation)
A long off season increases the risk of injury (eg, if sufficient maintenance work is not carried out) Modifiable 2 4(0) 4(1)
Physical preparation (n=4)
Poor warm-ups {due to lack of time or inappropriate exercises) increase the risk of injury Modifiable 1 45 (0.5) 4()
Players continuing to play or train while injured (ie, not reporting an injury) increases the risk of injury ~ Modifiable 1 5(0) 45(1)
Inadequate preparation for the intensity of competition increases the risk of injury Modifiable 1 5(0) 45(1)
Insufficient plyometric exposure increases the risk of injury Modifiable 1 4.5 (0.5) a1
Training load and recovery (n=>5)
Owertraining increases the risk of injury Modifiable 1 5(1) 4(1)
A spike (ie, sudden increase) in training load increases the risk of injury Modifiable 1 5(0) 4(1)
Large fluctuations in training load increase the risk of injury Modifiable 1 4 (0) 4()
Competing for multiple teams increases the risk of injury Modifiable 1 4 {0} 4(1.25)
Lack of rest between toumnaments increases the risk of injury Modifiable 1 5(1) 4(1)

Agreement rating: 1—strongly disagree, 2—disagree, 3—neither agree nor disagree, 4—agree, 5>—strongly agree.

Priofity rating: 1—uwery low, 2—low, 3—neither low nor high, 4—high, 5—very high.
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Table 4. The rating of agreement (median (IQR)) and priority, of the six ‘sport science and medical provision’ risk factors that reached consensus

Modifiable or ~ _Agreement  Priority

Sport science and medical provision risk factors non-modifiable Round Median (IQR) Median (IQR)
Medical support (n=2)

Poorflack of retum to play protocols increases the risk of injury Modifiable 1 5(1) 45(1)

Lack of, or insufficient, physiotherapy support increases the risk of injury Maodifiable 1 4.5 (0.5) 4(1.25)
Sport science support (n=4)

Lack of, or insufficient, strength and conditioning support increases the risk of injury Modifiable 1 5 (1) a)

Lack of, or insufficient, nutrition support increases the risk of injury Modifiable 1 4.5 (0.5) 4(2)

Lack of, or insufficient, sport science support increases the risk of injury Modifiable 2 4(1) 4 ({0.25)

Lack of sport science and medicine education (eg, injury management, load management and nutrition) Modifiable 2 4(1) 4(1)

Agreement rating: 1—strongly disagree, 2—disagree, 3—neither agree nor disagree, 4—agree, 5—strongly agree.
Priority rating: 1—very low, 2—low, 3—neither low nor high, 4—high, 5>—very high.

Table 5. The rating of agreement (median (IQR)) and priority, of the eight ‘facilities and equipment’ risk factors that reached consensus

Agresment Priority

Fadilities and equipment risk factors Modifiable or non-modifiable Round Median (IQR) Median (IQR)
Footwear (n=2)

Lack of appropriate footwear increases the risk of injury Modifiable 1 5(1) 4(1)
li-fitting footwear increases the risk of injury Modifiable 1 4 (0) 40y
Netball court (n=6)

A slippery court surface increases the risk of injury Modifiable 1 5(1) 4(2)
Foreign objects on the court surface increase the risk of injury Modifiable 1 5(1) 4(1.25)
Freestanding netball posts (ie, bases non-sunken) increase the risk of injury Modifiable 1 4(1) i
Wet court surfaces due to the weather on outdoor courts increase the risk of injury Modifiable 1 4.5 (0.5) 4@

A conarete court surface increases the risk of injury Modifiable 1 4 (0) EX))]
Playing or training on a surface type not accustomed to increases the risk of injury Modifiable 2 4 {0.5) 42

Agreement rating: 1 - strongly disagree, 2 — disagree, 3 — neither agree nor disagree, 4 — agree, 5 — strongly agree
Priority rating: 1 — very low, 2 — low, 3 — neither low nor high, 4 — high, 5 — very high
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Tables 1-5 display the risk factors that reached agreement, their median (IQR) level of
agreement and median (IQR) rating of priority for mitigation; one risk factor had a median
rating of priority of ‘very high’, six had median ratings of ‘high-very high’, 51 ‘high’ and 8
‘neither low nor high’. Figure 3 displays the proportion of responses for the top-rated risk
factors (ie, those with >90% ratings of ‘high’ and ‘very high’ priority ratings combined). Only
two risk factors had a 100% response rate of combined ‘high and very high’ priority for
mitigation: ‘players continuing to play or train while injured (ie, not reporting an injury’ and
‘relative energy deficiency in sport (RED-s)’. The distribution of responses of the remaining
risk factors is shown in online supplemental material 5.

Discussion

This two-part study aimed to identify injury risk factors in netball reported in the current
literature and use expert opinions to establish consensus on injury risk factors in netball and
their priority for mitigation. Within the systematic review, 17 studies met the inclusion
criteria, and 24 risk factors for injury in netball were identified. Following the Delphi method,
61 risk factors for injury in netball reached consensus (280% agreement and <10%
disagreement), only nine of which were identified in the systematic review. The risk factors
were categorised into five groups: ‘individual characteristics’ (n=22), ‘lifestyle’ (n=11),
‘training and competition’ (n=14), ‘sport science and medical provision’ (n=6) and ‘facilities
and equipment’ (n=8). Based on median ratings, most risk factors (n=46, 75%) were deemed
to a ‘high’ priority, but seven (12%) were deemed ‘high-very high’ or ‘very high’, including
‘poor landing technique/mechanics’, ‘insufficient rest and recovery’ and ‘inadequate
preparation for the intensity of competition’. This study identifies a range of risk factors for
injury in netball, identifying focus areas of injury prevention and highlighting the importance
of a multidisciplinary approach to injury mitigation.

The 17 studies included in the systematic review identified 19 intrinsic and five extrinsic risk
factors for injury in netball. Best evidence synthesis identified eight risk factors with moderate
evidence (ie, one study with good quality identified the risk factor, or more), six with limiting
evidence (ie, one study with fair or poor quality identified the risk factor) and 10 with
conflicting evidence (ie, inconsistent findings in multiple studies). The low number of risk
factors with moderate evidence and none with strong evidence is due to insufficient research
on the risk factors and the study quality. Only four studies had final study quality ratings of
‘good’, with eight studies rated as ‘very poor’. This is in line with a previous systematic review
oninjuries in netball, where only 18% of studies reported reliable and valid measures of injury
exposure, and only 9% of studies were reported to have sufficient statistical analysis.® The
high number of studies with conflicting evidence could be due to the different cohorts
investigated or the varied data collection methods. These findings demonstrate that while
injury is the most common area of research in netball,® studies directly investigating injury
risk factors are limited and generally of poor quality. Therefore, further research of risk factors
with larger prospective studies, clear and appropriate injury definitions and diagnostic
approaches, and appropriate statistical analysis are required.

The limited current research is underscored by an additional 82 risk factors identified by

experts in round one of the Delphi. Furthermore, the current literature focuses predominantly
on individual characteristics, while the experts identified several risk factors relating to
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‘lifestyle’ (ie, nutritional practices, recovery and travel), ‘training and competition’ (ie, nature
of the sport, competition structure and physical preparation), ‘sport science and medical
provision’ (ie, medical and sport science support) and ‘facilities and equipment’ (ie, footwear
and netball court) that still need investigation. Of the 61 risk factors that reached consensus,
only nine were identified in the systematic review in part one (balance, fatigue, sleep, limb
asymmetry, surface, playing experience, previous injury, training load and use of warm-ups),
five of which were deemed to have moderate evidence. Of the 15 risk factors identified in the
systematic review that did not reach consensus, 10 had limited or conflicting evidence
associated. Body mass, body mass index and body fat percentage were all risk factors
identified in the review, with conflicting evidence, that did not reach consensus. However,
body mass and body mass index have been reported to be a risk factor for lower limb injury
in a meta-analysis on female team sport athletes, with greater body mass identified as a risk
factor for anterior cruciate ligament (ACL) injury risk specifically.?® Additionally, in women’s
rugby league, experts have identified high body fat percentage as a risk factor for injury.?°
While these risk factors, and others, did not reach consensus by experts in the current study,
they could be considered for future injury risk research to build on the existing evidence base,
specifically in netball. However, based on the findings of the Delphi, they should not be a
focus for developing netball-specific mitigation strategies at this stage.

The 61 risk factors for injury in netball agreed by the experts covered five areas: ‘individual
characteristics’, ‘lifestyle’, ‘training and competition’, ‘sport science and medical provision’
and ‘facilities and equipment’ (tables 1-5). Some of these risk factors are specific to netball,
such as those in the ‘nature of the sport/rules’ group and ‘netball court’ subgroupings. Others
align with the broader injury risk literature, but the mitigation should be considered in netball-
specific contexts. For example, the injury risk factors relating to ‘training load and recovery’
have been investigated and considered in multiple sports,®! 62 but the netball training
environments should be considered. In netball talent development systems, players often
train and compete for multiple teams and as a result, likely undergo early specialisation.®?
Experts in the present study have identified ‘competing for multiple teams’ as a risk factor for
injury. Therefore, several risk factors could be mitigated by considering the netball-specific
talent pathway structures and putting specific mitigation strategies in place. The lack of ‘sport
science and medicine provision’ risk factors that reached consensus are similar to the ‘lack of
provision’ risk factors identified in women’s rugby league.?° Similarly, gendered-environment
risk factors have been previously proposed when considering the ACL specifically,®* with risk
factors discussed by Parsons et al > similar to those identified by experts in the current study
for netball specifically (eg, ‘negative belief/attitude toward strength training (ie, negative
association with strength training and body image)’). The broad range of risk factors for injury
in netball, as agreed by the experts, highlights the need for a multidisciplinary approach to
injury mitigation.

The risk factors that reached consensus were rated on their priority for mitigation. ‘Poor
landing technique/mechanics’ was the only risk factor with a median rating of ‘very high’
(median (IQR) = 5?), followed by six risk factors with a median rating of ‘high-very high’: ‘poor
deceleration control/mechanics’ (4.5%), ‘previous injury’ (4.5%), ‘insufficient rest and recovery’
(4.5%), ‘players continuing to play or train while injured’ (ie, not reporting an injury) (4.51),
‘inadequate preparation for the intensity of competition’ (4.5') and ‘poor/lack of return to
play protocols’ (4.5%) (table 4). All other physical quality risk factor ratings, except ‘low aerobic
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fitness’ had median ratings of ‘high’ priority for mitigation. The priority of the physical quality
risk factors is in line with current injury prevention programmes, such as the NetballSmart
(New Zealand)!! and KNEE programme (Australia).'> These programmes have been found to
improve the physical quality risk factors that reached consensus: landing mechanics,*3
balance® and trunk strength.!’ However, there is currently limited evidence of their
implementation in real-world settings and their efficacy for reducing injuries.'? % In
community settings, low implementation of the KNEE programme is reported, 12 % and only
59% of those who adopt it, use all categories, with the balance/landing and agility
components having the lowest use.®® Additionally, provision of feedback on technique for
deceleration among adopters was only 54%,% indicating the need for focused
implementation science approaches to support adoption of injury prevention strategies.®’
The priority ratings of the physical quality risk factors identified in the current study highlight
the need for continued effort to implement such injury prevention programmes, with further
research needed to investigate their adoption, including barriers and facilitators to
implementation.

Eight of the 11 top rated risk factors were from ‘training and competition’, ‘lifestyle’ and
‘medical and sport science provision’ categories (figure 3), highlighting the limitation of injury
prevention strategies that focus solely on individual player characteristics, particularly
physical qualities. This is in line with the complex systems approach to sports injuries
proposed by Bittencourt et al,'* where risk factors form a ‘web of determinants’ that interact
together to create a risk profile. For example, the ‘poor balance and proprioception’ is
influenced by, and influences, other risk factors such as ‘landing technique/mechanics’,
‘insufficient rest and recovery’ and ‘low energy availability’. It is seldom that only one risk
factor is responsible for injury; 1 therefore, injury prevention strategies should not focus on
improving one risk factor alone (eg, balance), but should consider its complex interaction with
the other risk factors and consider a holistic approach (eg, reduce fatigue, improve recovery
and nutritional strategies). The ‘medical and sport science provision’ risk factors that reached
consensus and were rated a high priority (figure 3 and table 4), further supports the need for
a multidisciplinary approach to injury prevention in netball.

The risk factors with higher ratings of priority provide some guidance for the focus of
mitigation strategies. However, it should be acknowledged that these are not environment-
specific ratings, and the priority of the risk factors may differ for different environments. For
example, in elite environments, risk factors in the category ‘facilities and equipment’ would
likely be deemed a lower priority than in community environments due to the minimum
requirements put in place at the elite level. Furthermore, the feasibility of mitigating the risk
factors in specific environments should also be understood before developing and
implementing mitigation strategies. Risk factors could be deemed a priority but have low
feasibility to mitigate and, may not be the best focus for mitigation strategies.?° For example,
the sport science and medicine support may be deemed a high priority, but the feasibility of
mitigation at the community level will be low due to limited financial resources.

Clinical and research implications

This study has identified risk factors for injury in women’s netball, which should be considered
clinically in injury risk mitigation and prevention strategies. The range of risk factors that
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reached consensus by the experts further highlights the complexity of sports injuries'* and
the need for a multidisciplinary approach to reduce the risk of injury in netball in practical
environments. The risk factors deemed that a high priority should be considered by governing
bodies, clinicians and sport science practitioners as focus areas for mitigating injury in
women’s netball. For example, governing bodies could consider the structure and
implementation of talent development programmes to mitigate several identified risk factors
(eg, competing for multiple environments and lack of medical provision). Clinicians and
practitioners should focus on high-priority individual characteristic risk factors, such as
landing technique, while also considering the external risk factors that could be mitigated in
their environment, such as lifestyle factors (eg, recovery). The risk factors identified can guide
future high-quality research on injury risk in netball to further support the development of
appropriate injury prevention programmes, such as specific investigation into the feasibility
of implementing specific strategies to improve efficacy.

Strengths and limitations

This is the first study to systematically review injury risk factor research in netball. The
inclusion and exclusion criteria were specific to include studies that aimed to investigate
injury risk factors only; while this ensured specificity in the studies included, it could have
limited the sample and would explain the difference in the number of studies identified to
previous reviews.9 The identified risk factors for injury were extracted and summarised
through best evidence synthesis only (ie, no meta-analysis) due to the heterogeneity of the
methodologies, definitions and statistical analysis limiting the ability to conduct further
synthesis. Future research should consider the definitions, diagnosis and methodological
approaches to improve the quality of the research and support the synthesis of findings.
Additionally, the literature search for the systematic review was only conducted until June
2023. Given the rapid progression of research in netball,> further research investigating the
risk factors of injury in netball may have been published following the completion of the
systematic review component. However, given the findings of the review informed the Delphi
method consensus exercise, the review was not updated.

A Delphi approach with experts to establish consensus on injury risk factors in netball was
conducted to support the limited literature. While recruitment of the expert panel was
considered to ensure representation from men and women, different ethnic origins,
expertise, countries and playing standards, the final expert panel had a high percentage of
experts from well-developed countries and experience working at the elite and international
level. This may have introduced bias into the ratings, particularly the priority for mitigation of
risk factors, which could reduce the generalisability of the findings across all levels of
competition, particularly the youth and community environments.

We acknowledge that players’ views and expertise are important. They are (or should be)
central to clinical and injury risk mitigation decision-making. Excluding players from the Delphi
panel is therefore an important limitation of this study. We lost the player’s voice, and likely
key perspectives, in the consensus process; their unique insights and perspectives would have
enriched this consensus exercise. Importantly, players should be key partners in decision-
making within their sport. Follow-up investigations, including into the barriers and facilitators
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to injury risk factors, will include players to capture the athletes’ voice to support, for
example, the development and implementation of injury mitigation strategies.

Conclusion

Combining a systematic review and Delphi method, this study reports a Delphi method
consensus exercise on injury risk factors in netball and priority ratings for risk factor
mitigation. Experts reached consensus on 61 injury risk factors in netball across five risk factor
groups: individual characteristics, lifestyle, training and competition, sport science and
medical provision, and facilities and equipment. The findings highlight the complexity of injury
risk in netball, and the need for multidisciplinary injury prevention research and clinical
practice. Extrinsic risk factors are particularly important. Expert priority ratings spotlighted
specific areas for research on mitigation strategies in netball but further research on the
priority and feasibility in specific environments (ie, elite, sub-elite and community) is required.

Ethics statements

Patient consent for publication
Not applicable.
Ethics approval

This study involves human participants. Institutional ethical approval was obtained from
Leeds Beckett University (ref: 115844). Participants gave informed consent to participate in
the study before taking part.

References

1. World Netball. Strategic plan. World netball; 2023. Available: https:
//netball.sport/strategic-plan [Accessed 9 Jun 2023].

2. Kirk MM, Mattock JPM, Coltman CE, et al. What do male netball players want in their
footwear? Design recommendations for netball-specific shoes for men. Appl Ergon 2023;
113:104075.

3. Cormack SJ, Smith RL, Mooney MM, et al. Accelerometer load as a measure of activity
profile in different standards of netball match play. Int J Sports Physiol Perform 2014; 9: 283—
91.

4. Brooks ER, Benson AC, Fox AS, et al. Physical movement demands of elite-level netball
match-play as measured by an indoor positioning system. J Sports Sci 2020; 38: 1488-95.

5. Whitehead S, Weakley J, Cormack S, et al. The Applied Sports Science and Medicine of
Netball: A Systematic Scoping Review. Sports Med 2021; 51: 1715-31.

6. Hopper D, Elliott B, Lalor J. A descriptive epidemiology of netball injuries during competition:
a five year study. Br J Sports Med 1995; 29: 223-8.

7. Smyth EA, Piromalli L, Antcliff A, et al. A prospective study of health problems at the 2018
17/U and 19/U Australian National Netball Championships with comparison of surveillance
methodology. J Sci Med Sport 2020; 23: 215-21.

20



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Janse van Rensburg DC, Bryant G, Kearney S, et al. The epidemiology of injury and ilness at
the Vitality Netball World Cup 2019: an observational study. Phys Sportsmed 2022; 50: 359—
68.

Downs C, Snodgrass SJ, Weerasekara |, et al. Injuries in Netball-A Systematic Review. Sports
Med Open 2021; 7: 3.

Fong DT-P, Hong Y, Chan L-K, et al. A systematic review on ankle injury and ankle sprain in
sports. Sports Med 2007; 37: 73-94.

McKenzie CR, Whatman C, Brughelli M, et al. The effect of the NetballSmart Dynamic Warm-
up on physical performance in youth netball players. Phys Ther Sport 2019; 37: 91-8.

Saad T, Davies L, Smith M. Implementation of an injury prevention programme in community
netball: An observational study. J Sports Sci 2021; 39: 2180-8.

Belcher S, Whatman C, Brughelli M, et al. Short and long versions of a 12-week netball
specific neuromuscular warm-up improves landing technique in youth netballers. Phys Ther
Sport 2021; 49: 31-6.

Bittencourt NFN, Meeuwisse WH, Mendoncga LD, et al. Complex systems approach for sports
injuries: moving from risk factor identification to injury pattern recognition-narrative review
and new concept. BrJ Sports Med 2016; 50: 1309-14.

Gianotti S, Hume PA, Tunstall H. Efficacy of injury prevention related coach education within
netball and soccer. J Sci Med Sport 2010; 13: 32-5.

Finch C. A new framework for research leading to sports injury prevention. J Sci Med Sport
2006; 9: 3-9.

Pillay T, Frantz JM. Injury prevalence of netball players in South Africa: The need for injury
prevention. S Afr J Physiother 2012; 68: 7-10.

Attenborough AS, Sinclair PJ, Sharp T, et al. The identification of risk factors for ankle sprains
sustained during netball participation. Phys Ther Sport 2017; 23: 31-6.

Pickering Rodriguez EC, Watsford ML, Bower RG, et al. The relationship between lower body
stiffness and injury incidence in female netballers. Sports Biomech 2017; 16: 361-73.
Scantlebury S, Ramirez C, Cummins C, et al. Injury risk factors and barriers to their mitigation
for women playing rugby league: a Delphi study. J Sports Sci 2022; 40: 1436—49.

Donaldson A, Cook J, Gabbe B, et al. Bridging the gap between content and context:
establishing expert consensus on the content of an exercise training program to prevent
lower-limb injuries. Clin J Sport Med 2015; 25: 221-9.

Mackay L, Jones B, Janse van Rensburg DCC, et al. Consensus on a netball video analysis
framework of descriptors and definitions by the netball video analysis consensus group. BrJ
Sports Med 2023; 57: 441-9.

McMillan SS, King M, Tully MP. How to use the nominal group and Delphi techniques. Int J
Clin Pharm 2016; 38: 655-62.

Page MJ, McKenzie JE, Bossuyt PM, et al. Updating guidance for reporting systematic
reviews: development of the PRISMA 2020 statement. J Clin Epidemiol 2021; 134: 103-12.
Green B, Pizzari T. Calf muscle strain injuries in sport: a systematic review of risk factors for
injury. Br J Sports Med 2017; 51: 1189-94.

Ryan J, DeBurca N, Mc Creesh K. Risk factors for groin/hip injuries in field-based sports: a
systematic review. BrJ Sports Med 2014; 48: 1089-96.

White N, Velija P, McDonough B. ‘Do full-grown men really play netball?’ Stigma and men’s
experiences of playing for an elite London netball team. Sport Soc 2023; 26: 1212-26.
Mullally EM, Atack AC, Glaister M, et al. A cross-sectional retrospective survey of injury
situation and prevalence in female recreational netball players with a focus on knee injuries.
Phys Ther Sport 2023; 60: 70-4.

21



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Sinclair CJ, Coetzee FF, Schall R. Epidemiology of injuries among U18, U19, U21 and senior
elite netball players. S Afr J Sports Med 2020; 32: v32ila7577.

Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. Introduction-GRADE evidence
profiles and summary of findings tables. J Clin Epidemiol 2011; 64: 383-94.

McNulty KL, Elliott-Sale KJ, Dolan E, et al. The Effects of Menstrual Cycle Phase on Exercise
Performance in Eumenorrheic Women: A Systematic Review and Meta-Analysis. Sports Med
2020; 50: 1813-27.

Martinez-Calderon J, Garcia-Mufioz C. GRADE system in systematic reviews of prevalence or
incidence studies evaluating sport-related injuries: why is GRADE important? Br J Sports
Med 2024; 58: 527-8.

Downs SH, Black N. The feasibility of creating a checklist for the assessment of the
methodological quality both of randomised and non-randomised studies of health care
interventions. J Epidemiol Community Health 1998; 52: 377-84.

Oosterhoff JHF, Gouttebarge V, Moen M, et al. Risk factors for musculoskeletal injuries in
elite junior tennis players: a systematic review. J Sports Sci 2019; 37: 131-7.

Bahr R, Clarsen B, Derman W, et al. International Olympic Committee Consensus Statement:
Methods for Recording and Reporting of Epidemiological Data on Injury and lliness in Sports
2020 (Including the STROBE Extension for Sports Injury and lliness Surveillance (STROBE-
SIIS)). Orthop J Sports Med 2020; 8: 2325967120902908.

Kluitenberg B, van Middelkoop M, Verhagen E, et al. The impact of injury definition on injury
surveillance in novice runners. J Sci Med Sport 2016; 19: 470-5.

Bahr R, Holme I. Risk factors for sports injuries — a methodological approach. Br J Sports
Med 2003; 37: 384-92.

Slavin RE. Best evidence synthesis: an intelligent alternative to meta-analysis. J Clin
Epidemiol 1995; 48: 9-18.

van Tulder M, Furlan A, Bombardier C, et al. Updated Method Guidelines for Systematic
Reviews in the Cochrane Collaboration Back Review Group. Spine (Phila Pa 1986) 2003; 28:
1290: 1290-9.

Collings TJ, Bourne MN, Barrett RS, et al. Risk Factors for Lower Limb Injury in Female Team
Field and Court Sports: A Systematic Review, Meta-analysis, and Best Evidence Synthesis.
Sports Med 2021; 51: 759-76.

Jones J, Hunter D. Consensus methods for medical and health services research. BMJ 1995;
311: 376-80.

Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi survey technique. J Adv
Nurs 2000; 32: 1008-15.

Gattrell WT, Logullo P, van Zuuren EJ, et al. ACCORD (ACcurate COnsensus Reporting
Document): A reporting guideline for consensus methods in biomedicine developed via a
modified Delphi. PLoS Med 2024; 21: e1004326.

Vergouw D, Heymans MW, de Vet HCW, et al. Prediction of persistent shoulder pain in
general practice: comparing clinical consensus from a Delphi procedure with a statistical
scoring system. BMC Fam Pract 2011; 12: 63.

Palinkas LA, Horwitz SM, Green CA, et al. Purposeful Sampling for Qualitative Data Collection
and Analysis in Mixed Method Implementation Research. Adm Policy Ment Health 2015; 42:
533-44.

Crowe M, Inder M, Porter R. Conducting qualitative research in mental health: Thematic and
content analyses. Aust N Z J Psychiatry 2015; 49: 616-23.

22



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

van der Horst N, Backx F, Goedhart EA, et al. Return to play after hamstring injuries in
football (soccer): a worldwide Delphi procedure regarding definition, medical criteria and
decision- making. Br J Sports Med 2017; 51: 1583-91.

Bissell L, Lorentzos P. The prevalence of overuse injuries in Australian non-elite netballers.
Open Access J Sports Med 2018; 9: 233-42.

Coetzee D, Langeveld E, Holtzhausen L. Training habits, training surface and injuries among
South African netball players. S Afr J Res Sport Phys Educ Recreat 2014; 36: 39—-49.
Franettovich Smith MM, Mendis MD, Parker A, et al. Injury surveillance of an Australian
community netball club. Phys Ther Sport 2020; 44: 41-6.

Hopper D, Elliott B. Lower limb and back injury patterns of elite netball players. Sports Med
1993; 16: 148-62.

Hopper D, Bryant A, Elliott B. Foot types and lower limb injuries in elite netball players. J Am
Podiatr Med Assoc 1994; 84: 355-62.

Hopper DM, Hopper JL, Elliott BC. Do selected kinanthropometric and performance variables
predict injuries in female netball players? J Sports Sci 1995; 13: 213-22.

Horgan BG, Drew MK, Halson SL, et al. Impaired recovery is associated with increased injury
and illness: A retrospective study of 536 female netball athletes. Scand J Med Sci Sports
2021; 31: 691-701.

Langeveld E, Coetzee FF, Holtzhausen LJ. Epidemiology of injuries in elite South African
netball players. S Afr J Res Sport Phys Educ Recreat 2012; 34: 83-93.

Maulder PS. Dominant limb asymmetry associated with prospective injury occurrence. S AfrJ
Res Sport Phys Educ Recreat 2013; 35: 121-31.

McManus A, Stevenson MR, Finch CF. Incidence and risk factors for injury in non- elite
netball. J Sci Med Sport 2006; 9: 119-24.

Sinclair CJ, Coetzee FF, Schall R. Morphological and skill-related fitness components as
potential predictors of injury in elite netball players: A cohort study. S Afr J Physiother 2021;
77:1524.

Singh P, Mansingh A, Palmer W, et al. Injuries in Elite Jamaican Netballers. W | Med J 2013;
62:118-21.

Smith R, Damodaran AK, Swaminathan S, et al. Hypermobility and sports injuries in junior
netball players. Br J Sports Med 2005; 39: 628-31.

Hamstra- Wright KL, Huxel Bliven KC, Napier C. Training Load Capacity, Cumulative Risk, and
Bone Stress Injuries: A Narrative Review of a Holistic Approach. Front Sports Act Living 2021;
3: 665683.

Kalkhoven JT, Watsford ML, Coutts AJ, et al. Training Load and Injury: Causal Pathways and
Future Directions. Sports Med 2021; 51: 1137-50.

Scantlebury S, Till K, Sawczuk T, et al. Navigating the Complex Pathway of Youth Athletic
Development: Challenges and Solutions to Managing the Training Load of Youth Team Sport
Athletes. Strength Cond J 2020; 42: 100-8.

Parsons JL, Coen SE, Bekker S. Anterior cruciate ligament injury: towards a gendered
environmental approach. BrJ Sports Med 2021; 55: 984-90.

Grayson J, Hillard D, Antcliff A, et al. The effect of the KNEE program for Netball players on
the modified Star Excursion Balance Test - a randomized controlled trial. Phys Ther Sport
2024; 67: 83-9.

Davies L, Saad T, Smith MD. There is low adoption of injury prevention programs in
community netball. Int J Sports Sci Coach 2024; 19: 1105-11.

Bauer MS, Kirchner J. Implementation science: What is it and why should | care? Psychiatry
Res 2020; 283: 112376.

23





