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‘ ) Methods: Participants used online concept mapping to brainstorm the meaning of injury, then sorted and rated
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statements for impact and importance (1 (low)-5 (high) scale). Multi-dimensional scaling, hierarchical cluster
analysis and descriptive statistics were applied.

I]:(gnv:fgds' Results: Forty-five Australian women, aged 25-64, brainstormed 94 statements representing the meaning of an
Rehabilitation injury. Nine clusters emerged from analysis of the sorting data (highest to lowest mean cluster impact order):
Injury prevention Fear and frustration; Physical implications of injury; Activity restrictions; Financial implications; Modification and
Injury management management; Recovery; Mental and emotional wellbeing; Impact on daily life; and Social impact and engagement.
Barrier A high correlation was found between rating scales (r = 0.92).

Conclusions: A holistic approach is fundamental to understanding how the multi-dimensional impacts of injury
and recovery affect physically inactive women. This approach should extend beyond the medical/physical
aspects to other challenges and contextual factors (i.e. environmental and personal) impacting women's func-
tioning. Understanding the diverse needs and experiences of physically inactive women is crucial for tailoring
interventions that can effectively support recovery and sustained engagement, through person-centred strate-
gies focused on injury prevention/management. Furthermore, this understanding is essential to fostering collab-
orative system-wide understanding and change, involving diverse stakeholders (e.g. health practitioners, those
in delivery/practice settings, insurance) to improve long-term health and wellness outcomes, and promote
greater participation in sport/physical activity.
© 2024 The Authors. Published by Elsevier Ltd on behalf of Sports Medicine Australia. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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* Increase access to social support and resources to facilitate safer and
informed sports/physical activity participation.

* Foster collaborative efforts among stakeholders (e.g. health practi-
tioners, those in delivery/practice settings, insurance) to enhance
overall wellness and physical activity engagement.

1. Introduction
1.1. Background

Physical activity (PA) is critical for maintaining health and
wellbeing.! The World Health Organization (WHO) recommends that
adults participate in at least 150 min of moderate-intensity or at least
75 min of vigorous-intensity aerobic PA per week.> Three quarters
(77.6 %) of Australian adults do not meet these minimum guidelines,>
rendering them physically inactive (PI). Compared to men, women par-
ticularly fall short in both frequency (participate in less total PA across
the domains of work, household, transport, leisure-time), and intensity
of PA."** Adults participating in higher amounts of total PA, and at a
greater intensity, experience more cardio-respiratory, musculoskeletal
and chronic disease prevention benefits.? This underscores the necessity
to address the physical activity gender disparity as a significant public
health priority.

Despite existing research on the individual and contextual factors
inhibiting PA among the PI population,® there remains a significant
gap in understanding the unique barriers that specifically impede
women's participation in PA. This gap hinders the development of
targeted solutions to address the PA gender disparity. Factors such as
a lack of social and community support, traditional gender roles, and
cultural norms have been suggested as contributors to women's lower
PA rates.!* Notably, injury (as part of a broader health concern) is
cited by 29 % of Australian women as their primary barrier to engaging
in sport/PA,° emphasising the need for more focused research in this
area. Whilst various qualitative studies have explored contextual bar-
riers in more detail,”® rarely do they focus on the impact of individual
barriers such as musculoskeletal injury (including fear of). The lack of
existing literature examining the impact of injury in the context of
women's PA participation highlights a significant gap in knowledge. In-
vestigating the effects of injury on women's PA participation could pro-
vide vital insights into the development of more effective support and
intervention strategies.

1.2. Injury as a barrier

Recognised as a deterrent to sustained participation, injury is ac-
knowledged as a barrier to participation for PI populations.® Notably,
empirical research predominantly explores athlete populations where
musculoskeletal injuries are common, and often frames injury as a con-
sequence of sport participation (not a barrier).'® This overlooks the dis-
tinct experiences of the PI population who may face unique challenges,
different types of injuries, or barriers to recovery that are not addressed
by conventional sport-focused injury prevention strategies. A gendered
examination of the literature reveals women are more susceptible to/re-
port a higher risk for certain injuries (such as anterior cruciate ligament
(ACL)/knee injury; bone stress injuries, sport related concussions) than
men.'' 13 This gender-specific susceptibility could be partially ex-
plained by physiological differences, highlighting the need for different
injury prevention/management strategies.'* The social and environ-
mental factors contributing to increased injury rates among women
are documented'” alongside findings that women often experience
poorer patient-reported outcomes and demonstrate lower rates of re-
turn to sport post-injury.'! These findings underscore the necessity for
more detailed studies focusing on the meaning of injuries in women
to understand what influences recovery trajectories. Women's injury
experiences and needs (e.g. physiological, social) may be fundamentally
different from those of men, indicating a need for women-specific injury
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prevention and management strategies. Where the literature focuses
on the impact of injury, this is usually psychological in nature and in
relation to competitive sport/athletes.'® This gap limits our ability to
understand the psychological impacts on non-athletic populations,
and more specifically, on PI women, which could guide more effec-
tive psychological support and intervention strategies for this popu-
lation. Pl women may be more susceptible to injury because of their
lower PA levels or lack of experience,'” highlighting a significant
oversight in current research which often fails to differentiate
between the needs of active and inactive populations. A thorough
understanding of women's lived experiences could effectively miti-
gate or remove barriers—whether actual or perceived—that hinder
their participation in sport/PA.

Tailored or bespoke activity approaches may offer a solution to ad-
dress Pl women's unique barriers to engaging in and sustaining PA par-
ticipation. Whilst community sports provide opportunities to engage in
PA, social sport programmes, designed to reduce barriers like perfor-
mance outcome concerns and emphasise social interaction,'® may
offer more suitable options for PI women. Understanding the nuances
and specificities of these barriers, especially when they impact women
more significantly,'® is vital for designing effective public health initia-
tives aimed at mitigating the gender disparity in PA.

This study aimed to understand Pl women's lived experiences of in-
jury in sport/PA. By exploring these experiences, we aim to contribute to
reducing the gendered inequality in PA participation and provide sup-
port for the substantial number of women who cite injury as a barrier
to sport/PA participation. A nuanced comprehension of these lived in-
jury experiences is instrumental for developing empathetic and effec-
tive strategies. Engaging directly with these women, our approach
unveils bottom-up insights that can enhance injury prevention/man-
agement strategies to foster a safer and more accessible environment
for women's participation in sport/PA. They can also aid injury recovery,
encouraging Pl women to re-engage in sport/PA.

2. Methods

We used concept mapping (CM)'® to understand the impact injury
has on women's PA and sport participation. Employing a mixed-method
approach, CM has been employed in sport injury research®?° facilitating
the interrogation of previously unexplored concepts with diverse per-
spectives and crucial experiences.!® CM is a valid and reliable method
for representing complex multivariate data in a two-dimensional
space.?’ We used the online Concept Systems groupwisdom™ platform
to collect, analyse and present the data. Participants independently
engaged in all activities online at their own convenience. Kane and
Trochim?? describe the key steps in CM, detailed in Fig. 1 and summarised
below. The study's processes received approval from the La Trobe
University human ethics committee (HEC18301).

2.1. Preparation for concept mapping and participants

The initial CM step involves establishing a focus and identifying pro-
spective participants.?* To address the aim of this study, the specific
prompt used to elicit ideas from our research participants around the
impact of injury was: “In relation to physical activity and sport, for me,
having an injury means...”.

Prospective participants provided informed consent, identifying as
women aged >18 years who had experienced injury as a barrier to
sport/PA. They were classified as PI if they answered 0-4 days (<150
min per week as per guidelines) to the single item measure: In the
past week, on how many days have you done a total of 30 minutes or
more of physical activity, which was enough to raise your breathing rate?
This may include sport, exercise, and brisk walking or cycling for recreation
or to get to and from places, but should not include housework or physical
activity that may be part of your job.2> We recruited Pl women through
expression of interest emails from State Sport Associations that
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Step 1

Preparation for Concept Mapping

a) KS, AD, AM, ES, AF, PO, MN, KF and AB designed the study based on standard Concept Mapping

process.
b) KS, AD, AM, ES, MN and AB secured the research funding to undertake the project.
c) KS, AD, AM, ES, and AB developed the study focus prompt and three statement rating questions.
d) KS and AD set up (i.e., inserted participant instructions, added the focus prompt and rating scales)
the online Concept Systems groupwisdom™ platform for participant engagement/data collection.
We aimed to recruit 30-50%2 physically inactive women who had experienced injury as a barrier to
engagement in sport and physical activity, from the 2,552 women who participated in one of 4 Social
Sport programs (less competitive versions of organised community sport)?® targeting physically
inactive women between November 2017 and October 2019.
f) State Sport Associations sent a brief online EOI survey. Interested participants (n=127) provided
their age, sex, Social Sport Program, if injury had been a barrier to their participation in
sport/physical activity and contact details (including consent to participate, first name, and email).
56 eligible (aged 218 years, had experienced injury as a barrier to sport/physical activity; classified
as physically inactive by answering 0 — 4 days to the Milton et, al.* single item measure) physically
inactive women were emailed an invitation to participate in the study in November 2019.

e

9

v

Step 2

Generation of statements (idea brainstorming)
Over 10 days, 45 participants brainstormed 208 statements accessing the online Concept Systems
groupwisdom™ platform at their convenience.
KS, AD, AM, ES, AF, KF and AB synthesized and edited the statements to remove irrelevant ideas,
split compound statements, organise statements around key ideas/themes to select the most
appropriate statement ensuring each statement idea was only represented once, and edit
statements for consistence and clarity reducing the number of unique statements to 94.

a

b

v

Step 3

Structuring of statements (sorting and rating)
All participants who contributed to the brainstorming were invited to take part in, and access at their
convenience during the 10-day period, the final online Concept Mapping data collection activities.
Participants were advised activities would take around 60 minutes, and that the system would save
their work should they wish to log-in multiple times to complete.
b) 39 participants answered the additional demographic questions.
c) 37 participants sorted the statements, with data from 25 included in the analysis.
d) 34 participants rated the statements for impact.
e) 37 participants rated the statements for importance (relevance).

a

v

Step 4

Analysis (representation of statements)
a) Computation of point map, stress index, cluster maps 15 through to 6, and go-zone.
b) KS, AD, AM, ES, AF, PO, and AB agreed that a 9-cluster map was the most appropriate
representation of the sorting data.
9 statements were reassigned to an adjacent cluster based on conceptual fit, raw sorting data and

C

bridging value.

Step 5

Interpretation of Maps
The team of KS, AD, AM, ES, AF, PO and AB went through the process of analysing and understanding
the relationships and connections illustrated in the Cluster Map (Figure 3) to name the clusters of
statements. This included generating Table 1 and Figure 2 (Go-Zone).

v

Step 6

Utilisation of Maps
Findings from the Concept Mapping process were shared and discussed with stakeholders including

VicHealth and State Sport Associations. These discussions aimed to inform program design and delivery

for initiatives targeting insufficiently active populations.

Note. EOI= Expression of interest

Modified from Kane and Trochim (2007)Error! Reference

source not found.

Fig. 1. The concept mapping process.
Note. EOI = expression of interest.
Modified from Kane and Trochim.??

45

| individual

participants
across the
two steps

designed/delivered social sport programmes for P women in Victoria,
Australia. Participants also self-reported: employment; education; pa-
rental/carer status; postcode; current injury status; and injury impact
on their PA participation. Participants received an AU$50 gift card for
their involvement.

2.2. Generation of statements (idea brainstorming)

Participants followed standard CM procedures,? contributing
single-idea statements in response to the focus prompt over a period
of 10 days. Participants could access the platform multiple times, submit
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numerous statements, view de-identified contributions from others,
and search to prevent repetition. The research team then synthesised/
edited the brainstormed ideas to produce a manageable number of
clear, unique, and relevant statements, whilst preserving the original
voice of participants where possible.2* The process included refining
statements, ensuring clarity and consistency of terminology, and re-
moving irrelevant ideas.?? The research team cross-checked the final
list of statements against participants’ original contributions to ensure
all relevant ideas were represented. This process was conducted by mul-
tiple members of the research team across several meetings. Consensus
was reached among the research team members about any statements
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removed or revised. No statements were rejected from the final list for
being too disparate from those on the original list.

2.3. Structuring of statements (sorting and rating)

Over a second period of 10 days, participants viewed the refined
randomised statements, and grouped them by perceived meaning
using the software's drag-and-drop function. Participants named each
group reflecting the perceived meaning that linked statements together.
They were advised against grouping unrelated statements together
(e.g., ‘irrelevant’ or ‘other’ groups) or creating value-based groups
(e.g., importance/relevance), and advised that group numbers typically
ranged from 5 to 20.2! Finally, participants were instructed to rate each
statement: 1) using the full scale (1-5) and 2) relative to the other state-
ments in the list, using two questions:

Importance: “On a scale from 1 (not at all important) to 5 (extremely im-
portant), when you are injured how important is each of the following
statements to you?” (participants were asked to gauge each state-
ment's relevance and their level of agreement when rating its impor-
tance), and

Impact: “On a scale from 1 (extremely unlikely) to 5 (extremely likely),
when you are injured how likely is it that each of the following statements
will impact you?”

2.4. Analysis and interpretation

After checking each participant's data to ensure it had been contrib-
uted following the sorting and rating instructions,?* a two-dimensional
‘point map’ was created using multi-dimensional scaling (each sorted
statement represents a separate point). This produced a stress value
(between 0 and 1) to evaluate the fit (closer to O is better) between
the point map and the original sorting data.! Hierarchical cluster anal-
ysis then segmented the map into distinct clusters of related statements
in two-dimensional space. The research team reviewed cluster maps
(15-to-6-cluster solutions) to determine the best configuration that
retained distinction between clusters whilst merging those that
belonged together.?? Once the most appropriate cluster map was iden-
tified, the appropriateness of each statement within its cluster was
assessed. If warranted by the raw statement sorting data and bridging
value (an indicator of how frequently a statement was sorted with
other statements in its immediate vicinity on the map; closer to 0 =
more frequently, closer to 1 = less frequently), cluster boundaries
were adjusted for better conceptual fit.?? Clusters were named based
on the encompassing concept and group names used by participants
when sorting the statements.

The mean importance and impact rating statistics were calculated
and used to generate a bivariate Go-Zone graph,?? divided into four
quadrants using the grand mean importance and impact ratings. We
used the Pearson correlation coefficient to evaluate the linear associa-
tion between the scale variables.?!

To provide a framework to inform cluster and individual statement
interpretation, we used the World Health Organization's (WHO) Inter-
national Classification of Functioning (ICF), Disability and Health to ex-
plore the impact of injury on PI women engaging in sport/PA. The ICF,
with its standardised terminology for consistent analysis,?° provides a
comprehensive framework to structure the interplay between the
multi-dimensional impacts of injury, the diverse functionality levels of
PI women affected by injury, and their contextual (environmental and
personal) factors.?® This biopsychosocial model provides a holistic per-
spective to ground our analysis, beyond just the cause(s) of injury,?®
within the context of PI women engaging in sport/PA.

We applied the ICF framework in accordance with WHO
guidelines.?®> Recognising that each context of Pl women is different,
we interpreted the ‘health condition’ as the injury impacting their
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functioning; we understood their ‘body structures and body functions’
to be physiological and psychological restrictions; we interpreted the
‘activity’ as the execution of activities needed for or activity restrictions
on sport/PA (e.g. squatting, lifting etc.); ‘participation’ was classified as
life involvement limitations; with ‘environmental factors’ considered
to be physical, social and attitudinal; and ‘personal factors’ classified as
individual determinants such as age, gender, fitness, and habits.

3. Results
3.1. Participant demographics and engagement with concept mapping

Forty-five women social sport participants aged 35-54 years
(Table 1) contributed to the various CM activities. Thirty-nine partici-
pants answered the demographic questions during the CM activities:
92 % were parents/carers, 87 % were employed/self-employed, 87 %
had a university education, 46 % had a current injury, and 71 % reported
being less physically active because of injury.

Forty-five participants brainstormed 208 statements in response to
the focus prompt. Post-synthesis, 94 statements were presented back
to participants for sorting and rating (Table 2). Then, 37 participants en-
gaged in data sorting. Post-reviewing, data from 25 participants were
analysed (mean = 9.3 groups; mode = 6; range = 4-15). Thirty-four
participants rated the statements for likely impact and 37 participants
rated for importance.

3.2. Go-Zone graph

Fig. 2 is a Go-Zone graph plotting statements against the impact
of injury (grand mean = 3.47) and importance (relevance) (grand
mean = 3.50). There is a strong positive correlation between impact
and importance (r = 0.92). Fifty-five statements exceeded the grand
mean impact rating; 49 also surpassed the grand mean importance
rating, placing them in the ‘Go-Zone’ (top right priority quadrant,
Q1) and six below the grand mean importance rating (Q2). One
statement was rated above the grand mean for importance but
below for impact (Q3). The remaining 38 statements are in quadrant
Q4, with below grand mean ratings for both impact and importance.
To aid interpretation of the Go-Zone, refer to Table 2 for mean impact
and importance ratings for each statement.

3.3. Clusters

On the cluster map (Fig. 3), the proximity between points indicates
the frequency of statements sorted together, representing their similar-
ity. The stress index of 0.2969 indicates the cluster map accurately rep-
resents participants' sorted data.?’ We agreed that the 9-cluster map
retained the most useful/logical representation of the sorted data and
renamed each cluster to reflect the contained statements (Fig. 3).

Clusters, in order of the highest to lowest mean impact rating were:

—

Fear and frustration (10 statements, mean impact 3.87, mean impor-

tance 3.79, and contained the statements of highest impact (#70)

and importance (#57))

2 Physical implication of injury (15 statements, 3.71, 3.69)

3 Activity restrictions (8 statements, 3.66, 3.76)

4 Financial implications (4 statements, 3.63, 3.55)

5 Modification and management (14 statements, 3.39, 3.39)

6 Recovery (3 statements, 3.34, 3.47)

7 Mental and emotional wellbeing (14 statements, 3.20, 3.28; contained
2 of the top 3 importance statements (#89, #25))

8 Impact on daily life (6 statements, 3.03, 3.09), and

9 Social impact and engagement (10 statements, 2.83, 3.08).

A full list of the statements within each cluster, including the nine
statements reassigned to an adjacent cluster is provided in Table 2.
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Table 1
Participant demographic information.
Characteristic collected at EOI N =45 %
Gender
Women 45 100 %
Age
25-34 years 9 20%
35-44 years 21 47 %
45-54-years 13 29%
55-64 years 2 4%
Characteristic collected during final concept mapping activities® N =39 %
Employment status
Self employed 3 8%
Employed for wages, salary or payment in kind 31 79%
Engaged in home duties 3 8%
Student/retired/unemployed/unable to work/prefer not to say 0
Other 2 5%
Highest level of education
Primary school 0 -
Completed some high school (i.e. Year 7 to Year 11, Form 1 to Form 5) 1 3%
Completed high school (i.e. Year 12, Form 6, HSC, VCE) 2 5%
TAFE or trade certificate or diploma 2 5%
University, or some other tertiary degree, including post graduate study (i.e. postgraduate diploma, masters or PhD) 34 87%
Prefer not to say/other 0 -
Parent or carer (this includes children under and over 18 years, people with a disability or the elderly)
Yes 36 92%
No 3 8%
Currently impacted by injury
Yes, and the injury is related to participating in sport or physical activity/exercise 10 26 %
Yes, but the injury IS NOT related to participating in sport or physical activity/exercise 8 21%
No, but I have previously had an injury related to participating in sport or physical activity/exercise 18 46 %
No, but I have previously had an injury but NOT related to participating in sport or physical activity/exercise 3 8%
Injury impact on physical activity
A lot less physically active 15 38%
A bit less physically active 13 33%
About the same 6 15%
A bit more physically active 4 10%
A lot more physically active 1 3%

Note. EOI = expression of interest.

@ Participant questions were posed in the final concept mapping step to avoid influencing the brainstormed statements regarding the impact of injury on participants’ possible physical

activity engagement.

3.4. International classification of functioning

To aid in interpreting the findings of this study, we mapped the nine
clusters of impacts of injury, as identified by PI women, to the compo-
nents of the ICF framework (Fig. 4). Some clusters mapped to multiple
components of the ICF framework (e.g. Cluster 2 (Physical implications
of injury) maps to both ‘Body structures and body functions’ and ‘The
execution of activities needed for sport/PA’; and Cluster 8 (Impact on
daily life) maps to ‘The execution of activities needed for sport/PA’,
‘Participation’ and ‘Environmental factors’), whilst some are unique to
one domain (e.g. Cluster 4 (Financial implications) maps to ‘Environ-
mental factors’ only).

4. Discussion

This study presents an initial exploration into how injury impacts
the ability of women, particularly those who are PI, to engage in sport/
PA. This is important because injury is the primary barrier to sport/PA
participation for almost three in 10 Australian women.® Notably, whilst
less than half (46 %) of the women in our study reported a current in-
jury, 71 % of those with an injury acknowledged a concomitant reduc-
tion in their PA levels. This aligns with health status being both a
correlate and determinant of PA participation.” Moreover, this decline
in PA emphasises the breadth of the nine-cluster solution: Fear and frus-
tration; Physical implications of injury; Activity restrictions; Financial
implications; Modification and management; Recovery; Mental and emo-
tional wellbeing; Impact on daily life; and Social impact and engagement,
which delves into women's ‘real’ multi-dimensional lived experiences,
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reflecting the true burden of injury for our participants. Understanding
the complex role of injury in hindering sports/PA participation for PI
women can guide the development of holistic, person-centred rehabil-
itation strategies and injury management and enhance system-level
service planning.”®

4.1. Fear and frustration

The emergence of Fear and frustration (Cluster 1) as predominant
factors impacting the functioning of PI women (Table 1; Fig. 4) high-
lights the need to address the psychological burden of injury. Therefore,
psychological support could be an integral component of injury rehabil-
itation and management. Participants expressed significant apprehen-
sion regarding the physical repercussions of injuries, such as
diminished fitness, altered body condition (i.e. muscle, movement and
flexibility), and having to rebuild physical conditioning and strength.
This is evident through statements reflecting concerns about body
changes and recovery progress (e.g. #24, #70, #36). A noticeable fear
of re-injury (e.g. #5, #40) and psychological readiness (performance-
related e.g. #38, #33) were evident in women's responses, indicating a
discrepancy between physical recovery and psychological recovery.
This observation aligns with the existing athlete literature, suggesting
a nuanced interplay between physical recovery and psychological re-
covery post-injury.?’ These statements suggest a potential gap in the ac-
cessibility and adequacy of rehabilitation resources available to PI
women, resulting in persistent fears and frustrations related to injury
(e.g. #32, #30). Like Der Ananian et al.,” this research contributes to
the existing literature by extending the discussion beyond the standard
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Table 2
The meaning of injury, according to participants, in relation to physical activity and sport (by cluster and in order of mean impact rating).
Cluster and statements Bridging Mean rating (+SD) All
score® statement
Impact Importance Go-Zone
(n=34) (relevance)
(n=37)

Cluster 1 Fear and frustration 0.36 3.87(0.32) 3.79(0.37) -
70 It is frustrating to lose strength, muscle tone, agility, fitness. 0.49 444 424 Q1
47 Feeling like I am getting old and my body doesn't do what it use to. 0.59 441 435 Q1
24 Worrying about whether my body will ever be the same (e.g. loss of muscle, movement, 0.48 4.24 4.05 Q1

flexibility etc.)
53 It's harder to find motivation to exercise and be active. 0.32 412 4.08 Q1
57 Not being able to participate in physical activity that I enjoy. 0.42 4.12 4.46 Q1
4 I don't have time for this! Injury is time consuming and frustrating. 043 4,03 3.76 Q1
36 Being frustrated with my lack of progress. 031 4,00 3.86 Q1
38¢ Frustration as limits ability to participate. 0.24 3.97 3.86 Q1
21 It affects everything in my life (when I'm exercising and feeling fit and well, I also want to eat 0.37 3.94 3.95 Q1
well, go to bed early and have other good habits), when I'm injured it all goes backwards.
26 I worry about how it will affect my ability to participate in the longer term (I may not get back  0.31 3.82 3.76 Q1
into it again).
90¢ Feeling like I'm back at the beginning/start again. 0.18 3.79 3.57 Q1
5 It makes me nervous to do more challenging activities again. 0.24 3.79 3.86 Q1
32 Fear of pain with movement. 0.54 3.79 341 Q2
84 Being disappointed when my mind thinks I can do something, but my body doesn't perform 0.44 3.79 3.97 Q1
(disappointment in my capacity to exercise).
33 That I don't want to try other exercise because it might hurt? 0.21 3.76 3.32 Q2
30 That you live in fear of making the injury worse. 0.31 3.74 411 Q1
56°¢ Becoming less likely to try new things. 041 3.59 3.32 Q2
40¢ Being frustrated at having to be timid when in similar injury prone situations... less brave. 0.19 3.56 3.51 Q1
80 Having an excuse to avoid it (physical activity). 0.22 335 3.03 Q4
58¢ Less independence. 0.47 3.09F 3.27 Q4

Cluster 2 Physical implications of injury 0.42 3.71(0.32) 3.69 (0.29) -
34 That I can't do the things [ used to e.g. Not being able to complete activities to the level [ 0.32 4.18 3.97 Q1

want/having to adapt to what I can do.
65 It is harder to re-establish fitness level upon recovery. 0.35 412 3.78 Q1
17 Having to cease the activity/exercise/sport. 0.36 4.09 411 Q1
31 Gaining weight. 0.54 4.06 4.03 Q1
76 Participating in my usual physical activity/exercise is painful. 0.39 4,06 3.86 Q1
74 Another barrier to exercise. 0.29 3.88 411 Q1
11 That I haven't built up enough strength and fitness to participate. 0.51 3.65 3.59 Q1
22 [ feel like it's a cycle because the less [ work out the more likely I am to get another injury. 0.36 3.65 332 Q2
91 I feel exhausted all the time (tired and sore). 0.53 3.65 341 Q2
28 Reduced mobility. 0.37 3.56 3.84 Q1
75 I do other things that are not good for my health.. like staying in and having a glass of wine 0.55 3.47 3.65 Q1

instead of being outdoors.
94 Living with pain. 0.42 347 3.78 Q1
69 I move slower, everything takes more time. 0.40 3.38 3.30 Q4
1 [ can't act spontaneously anymore (loss of freedom). 0.45 3.32 343 Q4
92 Limited weightbearing. 043 3.15 322 Q4

Cluster 3 Activity restrictions 0.34 3.66 (0.38) 3.76 (0.36) -
82 [ don't participate as much/how I want to (in sport or physical activity). 0.32 4.26 4.19 Q1
54 Not being able to be as active as I'd like in my daily life (running after a tram, going for a walk,  0.37 412 4.24 Q1

playing with my son, weekend activities).
35 Not having the freedom to push boundaries as I would like to (being cautious). 0.29 3.76 3.59 Q1
66 A disruption in a physical activity routine, making it difficult to establish a habit. 0.34 3.74 4,05 Q1
62 Less time out of doors. 0.33 3.68 3.81 Q1
12 Knowing that if [ push harder or longer then I will have to take a long break from activity. 0.35 3.35 3.62 Q3
15 I should reconsider whether organised sport is a good option. 0.42 3.21 3.19 Q4
68 A reality check that the risks are real. 0.34 3.18 3.35 Q4

Cluster 4 Financial implications 0.74 3.63 (0.35) 3.55(0.30) -

37 Costly having to rehabilitate (e.g. physio, doctor, speciality, medical imaging, expensive 0.91 4.06 3.95 Q1
equipment etc.).

52 Engaging in sport and exercise is more expensive for example if I have to go back to the physio to 0.64 3.85 3.76 Q1
get cleared or do specialised classes (e.g. clinical Pilates).

78 I often have to pay for low/no impact sports like swimming as opposed to free activities like 0.63 341 324 Q4
walking, jogging and running.

42 Wasted money if I can't play out the season/term or use all the equipment in the gym. 0.80 3.18 3.27 Q1

Cluster 5 Modification and management 0.44 3.39(041) 3.39(0.39) -
7 I need to take it easier/adjust the way I do things (not push myself above what my body will allow) 0.23 3.88 3.97 Q1
44 Having to adjust my expectations of what I can achieve and by when. 0.21 3.85 3.76 Q1
67 Allowing time for rest/recovery, so the injury doesn't persist. 0.34 3.85 3.81 Q1
73 Trying to find alternative exercise that I can do whilst [ am injured. 0.35 3.79 3.70 Q1
83 Not knowing how to ease back into sport, not over do it too soon. 0.46 3.65 3.59 Q1
13 Listening to my body and taking a break. 0.31 3.59 3.73 Q1
49 Having to re-think how to achieve the goals I've set. 041 347 3.73 Q1
18 If the injury is minor just being careful. 0.27 3.38 3.03 Q4
77 Not pushing myself, so it doesn't affect my ability to work etc. 0.53 3.38 3.24 Q4
14 I'm not doing the activity/exercise or move correctly. 0.67 335 3.27 Q4

(continued on next page)
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Table 2 (continued)
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Cluster and statements Bridging Mean rating” (+SD) All
score® statement
Impact Importance Go-Zone
(n=34) (relevance)
(n=37)
2 I need to be educated about how to avoid injury. 0.63 3.00 3.11 Q4
19 Taking anti-inflammatory medication. 0.83 2.85 2.78 Q4
46 An opportunity to get curious and learn about my body and the way I use it or a better way to use it.  0.53 2.82 2.95 Q4
10 That I haven't found the right activity for my body yet. 0.41 2.56 2.81 Q4
Cluster 6 Recovery 0.60 3.34(0.28) 3.47 (0.22) -
63 Extra stress to follow rehabilitation exercise at home (without support of group setting and 0.67 3.56 3.73 Q1
fitting this in with family commitments).
9¢ That I have a long road to recovery. 0.4 3.53 3.49 Q2
8¢ I'm concerned about needing future surgery. 0.73 294 3.19 Q4
Cluster 7 Mental and emotional wellbeing 0.20 3.20 (0.66) 3.28 (0.74) -
89 Less of an outlet for stress which is not good for my mental health. 0.24 4,09 441 Q1
25 My mental health will suffer along with my physical wellbeing. 0.10 3.97 4.38 Q1
43 Disappointed at missing out. 0.23 3.79 3.57 Q1
64 A drop in self-esteem. 0.04 3.65 3.86 Q1
23 Losing confidence. 0.00 3.63 3.86 Q1
79 Missing out on me time. 0.33 3.57 3.62 Q1
71 Seeing the people around you get fitter, feeling left behind. 0.21 3.41 343 Q4
29 You feel broken. 0.14 3.35 349 Q4
50 Feeling like a failure because I can't do what I want to do physically, and haven't really been able 0.12 331 3.24 Q4
to regularly complete exercises or classes recommended by physios.
81 Being self-conscious about how I look when I cannot participate correctly (i.e. My injury isn't 0.24 2.88 2.65 Q4
obvious so people look at me and expect I can do the exercise).
20 Feeling like a ‘victim’ 0.06 2.65 2.49 Q4
59 Increased social anxiety. 0.28 247 2.78 Q4
86 Not wanting to mention I have an injury when the instructor/coach asks at the session (in front  0.45 229 2.16 Q4
of the group).
87 The instructor/coach embarrasses me, by telling me in front of the group, how an activity can be 0.43 1.79 1.97 Q4
made easier for my condition.
Cluster 8 Impact on daily life 0.78 3.03 (0.34) 3.09 (0.40) -
3 Not being able to perform simple everyday activities (e.g. getting a toddler in and out of the car, 0.58 3.50 3.86 Q1
standing, cooking etc.).
39 Having to find someone to help with recovery. I don't always know who to go to so this takes 0.92 343 3.27 Q4
time and investment to resolve.
72 Taking dependents with me to medical/physio appointments (caring responsibilities and 0.81 3.09 297 Q4
treatment commitments don't really mix)
60 Not being able to travel as easily. 0.70 2.76 3.03 Q4
61 More reliance on car for transport. 0.87 2.76 2.81 Q4
6 It's going to impact badly on my work. 0.80 2.62 2.59 Q4
Cluster 9 Social impact and engagement 0.60 2.83(0.42) 3.08 (0.36) -
88 Not being able to do things with my family/friends which are enjoyable. 0.56 3.85 4,00 Q1
55 Not being able to meet people through sports or physical activity (i.e. a disconnection of community). 0.56 3.15 3.38 Q4
27 Feeling like my social outlets are suffering, in addition to having to recover from the physical injury. ~ 0.56 294 3.14 Q4
93 Being a burden on my family or others. 0.57 2.86 3.19 Q4
48 Not seeing some of my friends. 0.69 2.76 2.89 Q4
45 Letting others down, having to pull out of team sports while [ work on my recovery. 0.51 2.74 2.89 Q4
41 Holding others back because I can't do what they are doing or I can't keep up. 0.51 2.62 2.89 Q4
16 Being isolated. 0.53 2.5 2.81 Q4
51 Worrying about the example I'm setting for others 0.46 2.50 2.65 Q4
85°¢ The instructor/coach having no idea how to engage me with an injury. 1.00 2.26 3.00 Q4
All statements - 347 3.50 -

All statement Go-Zone: Q1 = above all-statement mean on impact and importance/relevance; Q2 = above all-statement mean on impact, below all-statement mean on importance/rel-
evance; Q3 = below all-statement mean on impact, above all-statement mean on importance/relevance; Q4 = below all challenge mean on impact and importance/relevance.
@ Values range between 0.00 and 1.00. Values closer to 0 indicate anchoring statements closely related to others in the cluster. Values closer to 1 indicate bridging statements more

connected to statements in other clusters in the map.
b 1 = low; 5 = high.
¢ Reassigned from an adjacent cluster.

representation of injury (or fear of) as merely a barrier to PA participa-
tion. This highlights the need for a comprehensive review of the multi-
faceted barriers to PA among PI women, focusing particularly on how
injury and related fears impact their participation.

This study reveals that PI women, like athletes in existing research,
often experience psychological consequences after injury. These re-
sponses predominantly appear as fears related to re-injury and
performance.?’ For example, women, particularly those recovering
from hip and/or knee injuries, experience high levels of re-injury
(psychological) fears. This is also notably present among athletes recov-
ering from ACL injury, where the concern associated with re-injury hin-
ders their return to sports.?® However, the applicability of these findings
deserves careful consideration, given their predominant focus on
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sports-related injuries (almost a third of P women did not have injuries
resulting from sport — Table 1) or specific injury types.?® Moreover,
these studies also explore the psychological impact (emotions, cogni-
tions and behaviours) following an athletic injury.?” Additionally, the
existing literature overlooks the various constraints imposed on the
choice of PA options among these women, a concern prominently
featured in the responses of our participants (#57).

4.2. Physical implications
The physical impact of injury profoundly influences Pl women's

functioning and participation in PA, as evidenced by the prominence
of the physical implication in the cluster analysis (2 of the top 3 clusters,
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Fig. 2. Go-Zone graph plotting the mean rating of each statement for impact and impor-
tance (relevance).

2. Physical implications of injury; 3. Activity restrictions). These impacts
manifest not only as physical constraints but also result in activity
restrictions and life involvement limitations (Fig. 4). Specific concerns
articulated by PI women include (Cluster 2) weight gain (#31), reduced
mobility/strength/fitness/slower movement (#28, #11, #69), which
collectively contribute to (Cluster 3) restrictions on activity (#82) and
participation limitations (#54).

A recurrent theme, from Pl women (emerging from Cluster 2), is the
perceived entrapment in a cycle of injury and reduced PA (#22). This
observation emphasises the need for comprehensive guidance and edu-
cation to facilitate safe and effective participation in sport/PA. A poten-
tial lack of awareness and knowledge regarding safe participation
strategies, recovery processes (including how and when to return
from injury), and alternative, less strenuous, and enjoyable sport/PA
emerges as a significant barrier.” These findings highlight the important
role of health professionals, sport organisations, sport/PA providers/
deliverers, and insurance providers. These stakeholders are instrumen-
tal in creating environments conducive to safe and progressive re-
engagement in sport/PA. This involves the development and communi-
cation of effective recovery strategies, injury prevention guidelines,
skilled programme deliverers (e.g. sport coach or instructor) and
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7. Mental and emotional wellbeing
43
64

4, Financial
implications

78 o 42
52
37

3. Activity
restrictions

2. Physicalimplications
of injury

Key

_ _ Cluster boundary frominial hierarchical
cluster analysis before statement
realocation

13
5. Modificationand management

Fig. 3. Cluster map displaying the 9 key meanings of injury, according to participants.
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| |
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Cluster 8. Impact on daily life
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Personal Factors
(individual determinants)
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Cluster 4. Financial implications
Cluster 7. Mental and emotional wellbeing
Cluster 8. Impact on daily life
Cluster 9. Social impact and engagement

Contextual factors

Adapted from WHO (2002).

Fig. 4. ICF biopsychosocial model for physically inactive women facing injury as a barrier to
sport/PA.

creating adaptable PA programmes that resonate with the preferences
and needs of PI women.

4.3. Financial implications

Our study identified significant financial barriers impacting the par-
ticipation of PI women in sport/PA (Cluster 4). This aligns with the
WHO's classification of financial constraints as environmental
barriers.?> The financial implications were particularly noticeable in
areas such as intensive rehabilitation, medical clearances, and participa-
tion in specialised classes or low impact sports, as evidenced by partic-
ipant responses (#37, #52, #78). This adds much needed nuance to the
existing literature, which frequently emphasises only generic cost as a
barrier to women's participation.'® Interestingly, financial consider-
ations appeared less prohibitive concerning community programme
participation. This suggests a potential willingness among Pl women
to engage in community-based programmes that facilitate continued
PA. Such programmes, due to their cost-effectiveness compared to in-
tensive rehabilitation options, may present a viable pathway to increas-
ing PA levels among Pl women. However, considering the potential fear
of injury or reinjury, these programmes must include targeted strategies
to engage these women effectively and safely.

4.4. Psychological wellbeing and social support

Participation in sport has been considered the social glue that holds
the community together,?® a conduit for positive mental health
outcomes>° and a means through which women can socially undertake
mental health and trauma recovery.>® However, our findings reveal nu-
anced injury impacts faced by PI women, particularly in relation to psy-
chological wellbeing and social support. Fear and frustration
predominantly characterised the psychological responses in Cluster 1.
Notably, Mental and emotional wellbeing (Cluster 7) unveiled additional
layers of psychological impact, such as loss of stress outlets (#89), re-
duced confidence (#64, #23, #81), and increased social anxiety (#59,
#86), despite being rated as less impactful. Research has consistently
shown sports and physical activities are linked to enhanced mental
health and stress reduction.> However, there is a noticeable gap in un-
derstanding how these activities affect women's mental wellbeing,
especially when injuries pose a barrier to their PA participation. Existing
studies, often athlete-focused, tend to perceive injury as a temporary
setback,'® limiting a comprehensive understanding of the multifaceted
challenges encountered by PI women. Our findings suggest that PI
women may lack sufficient social support, an essential environmental
factor, in resuming sport/PA. Such support appears secondary,
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overshadowed by the immediate demands of managing injuries in con-
junction with societal roles, such as caregiving, a role identified by 92 %
of participants. This underscores the necessity for robust social support
structures, offering access to evidence-based advice, psychological
backing, logistical assistance, and tailored communication strategies
from sport/PA programme deliverers. Such nuanced support is instru-
mental in navigating the complexities of rehabilitation and re-
engagement in sport/PA, facilitating a more informed and empathetic
approach to overcoming injury-related barriers.

4.5. Broader impacts of injury on daily life and social engagement

Itis important to recognise that the injury experience of Pl women is
not only related to sport/PA. Less explored are other injury impacts that
align to the ICF,%® namely Impact on daily life (Cluster 8) and Social im-
pact and engagement (Cluster 9). Though these clusters were not rated
as highly as other clusters/statements by our participants, both contain
a statement in Q1 (#3, #88), highlighting the necessity of a comprehen-
sive approach to understanding the injury experiences of Pl women,
aligning with the ICF framework, to effectively mitigate the broader im-
pact of injury on their lives.

4.6. Limitations and future research

This study, utilising the CM methodology, is limited by its cross-
sectional design, capturing data at a single point in time, and does not
explore Pl women's longitudinal injury experience. Additionally, the re-
cruitment of women from social sport programmes may limit the
generalisability of our findings to women more broadly. Recruitment
through these programmes, however, provides valuable insights spe-
cific to the targeted inactive subgroup, which is often underrepresented
in physical activity injury research. Future research should consider a
broader and longitudinal examination of injury trajectories and causal
patterns and include comparisons with sufficiently active adults. A
more inclusive engagement with various stakeholders, including public
health officials and sport administrators, is essential to understanding
the planning and implementation processes pertinent to injury preven-
tion/management strategies. This could potentially unveil crucial fac-
tors such as decision-making support, leadership influences, and the
utility of data systems such as injury surveillance. There is also a press-
ing need for research to identify and evaluate effective approaches and
interventions tailored to address the specific challenges identified, fo-
cusing on mitigating injury risks. Whilst the CM methodology showed
a good data fit with a low stress index, it shares common limitations
with other qualitative approaches, such as restricted generalisability
due to smaller sample sizes.?! Additionally, the varying number of
participants across different stages of the study—some participants in-
volved in brainstorming and others in statement sorting and rating—
may further impact the generalisability of the data collected.

4.7. Comprehensive care and multi-dimensional impacts of injury

This study emphasises the multi-dimensional impacts of injury on PI
women engaging in sport/PA, advocating for holistic consideration be-
yond physical or medical management. Implementing comprehensive
care models that go beyond medical or physical treatment may enhance
injury recovery and physical activity re-engagement for PI women.
Using the ICF model, the complexities of injury impacts are understood
in terms of functioning, activity engagement, and participation, within
personal and contextual factors. Key findings reveal that fear and
frustration predominantly impact the psychological responses of PI
women to injuries, creating a significant barrier to sport/PA participa-
tion. To address this, integrating psychological support may help PI
women overcome fears and frustrations related to injuries, thus aiding
ongoing and future sport and physical activity participation. Moreover,
PI women want to be more physically active, but their psychological
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and physical recovery may not necessarily coincide. Physical implica-
tions, such as weight gain, reduced mobility/slower movement and
pain, further limit activity restrictions and require modifications to par-
ticipation strategies. Developing personalised strategies to address the
unique challenges across Pl women's functioning and contextual factors
is crucial. A noticeable lack of social support and tailored resources (e.g.
how and when to return from injury, how to participate in sport/PA
safely) also emerged as significant barriers, emphasising the need for
evidence-based injury prevention/management support structures
that address psychological, physical, and logistical issues.

On the front line, sport/PA deliverers, through their direct contact
with PI women, are particularly well positioned to make impactful
changes, including providing information that will potentially reduce
the impact of injury as a barrier, expedite women's return to sport/PA,
and increase their levels of PA. This may be possible by integrating
evidence-informed injury prevention/management strategies into pro-
gramme design and delivery, modifying activities to meet individual
needs, and using tailored communication and engagement strategies
for Pl women.” This can create environments conducive to safe and sus-
tained PA participation. However, whilst these practitioners play a cru-
cial role, their efforts alone are insufficient for broad-scale impact. A
concerted response from diverse stakeholders — including health pro-
fessionals, public health planners, sport and recreation governing bod-
ies, insurance providers, and friends and family — is required to
deliver system-wide understanding and change. Each group of stake-
holders contributes differently; for example, health professionals can
provide medical and recovery support; public health planners may as-
sist with appropriate funding initiatives and/or the availability of acces-
sible facilities; and friends and family can offer ongoing encouragement
and emotional support. Together, these efforts may significantly en-
hance overall wellness and physical activity engagement, creating a
supportive system that fosters long-term health benefits.

5. Conclusion

This study provides insights into the complex impact of injury on PI
women engaging in sport/PA. It highlights the need for a collaborative,
system-wide approach that involves diverse stakeholders. A collabora-
tive approach is necessary to foster environments that support recovery
and sustained participation, whilst emphasising a holistic, person-
centred strategy focused on preventing/managing injuries. Based on
the findings of this study, the goal should be to address the multifaceted
needs of PI women and support their journey towards improved long-
term health and wellness outcomes, with the overarching aim of
enhanced overall wellbeing and PA levels that reach international rec-
ommendations. As we look to the future, one must ask: How can we
better integrate the voices and needs of P women into the public health
agenda to ensure that sport/PA programmes and initiatives effectively
reduce injury as a barrier to their participation?
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