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Abstract
Background: Complex regional pain syndrome (CRPS) can be a debilitating pain condition with enduring
physical, psychological and social impacts. CRPS is often poorly understood by healthcare professionals
and management needs to be tailored to each individual’s presentation. People with lived experience
express difficulty in accessing reliable andmeaningful information about the condition. This study aimed to
co-create a trustworthy infographic to share information about the lived experience of CRPS.
Methods: We adopted a seven-phase, iterative, participatory methodology to co-create the infographic.
Potential infographic content was obtained from qualitative work investigating the lived experience of
CRPS. Online consumer engagement (people with doctor diagnosed CRPS/their family, n=20) was used to
prioritise content to be included in the infographic and then potential designs were sourced. The research
team narrowed the selections down to two designs which were presented to consumers online for final
selection (n=25) and refinement (n=34).
Results: An infographic for understanding the lived experience of CRPSwas completed using participatory
design, providing a resource aligned to the needs of people with this condition. Using the Patient Education
Materials Assessment Tool, the final infographic rated highly for understandability (92%) and participants
indicated significant willingness to share this infographic with others (93%).
Conclusion: A process of participatory design was an effective and efficient process for translation of
evidence gathered from qualitative research into a trustworthy resource for people with CRPS and their
support people.
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Introduction
Complex regional pain syndrome (CRPS) is a condi-
tion where people typically present with severe pain that
is disproportionate to the inciting event with variable
signs and symptoms of inflammatory, sensory, auto-
nomic, trophic and/or motor involvement.1–4 For 51%–

89% of people with CRPS there will be persistent pain
and motor dysfunction greater than 1 year post onset5

and this can be associated with ongoing personal,
financial and social burden. Clinical practice guidelines
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identify the need for appropriate information and ed-
ucation to support people living with CRPS.2 However,
evidence suggests that people with lived CRPS expe-
rience often have limited knowledge of their condition,6

and readily accessible information may not be
trustworthy.7,8

Exploration of the lived experience of people with
CRPS has shown the condition can cause considerable
physical and emotional distress.9–13 People report
feeling isolated, experiencing a loss of self-identity and
struggle to be understood by their loved ones or
healthcare professionals.9–14 There is report of lament
and frustration at the difficulty in finding trustworthy
information on CRPS, with information shared not
addressing their concerns or in direct conflict with their
own lived experiences.11,12,14 Dissemination of infor-
mation gathered on the lived experience of CRPS could
potentially help people better understand their
condition.

There is increasing recognition of the benefits of
genuine engagement of consumers in health research,
in the development of Models of Care and in resource
co-creation.15–18 Participatory design of educational
resources to support people with health conditions
gives consumers an active voice to positively influence
care models, including elements such as the suitability
and useability of educational material.19–21 A partici-
patory design process has previously been trialled for
co-design of a Wiki page to provide an educational
resource on the lived experience of CRPS, to com-
plement material generated by health professionals.22

Engagement of consumers in the Wiki was unsuc-
cessful, but consumer engagement did assist with the
co-creation of educational leaflets. This may suggest
that the mode of engagement is important.

The aim of this study was to use a participatory
design approach to co-create an infographic that
conveys the lived experience of people with CRPS.
We focused on the lived experience leveraging
translation of our prior qualitative work on this aspect
of CRPS11,14 and reflecting an evidence gap in
provision of targeted CRPS educational material.
This had been identified as an area need in the de-
velopment of educational concepts for CRPS.23 We
did not intend to include information on other as-
pects of CRPS such as signs and symptoms and
specific treatments. We chose an infographic as the
preferred educational resource format with the po-
tential advantages of improved attention, compre-
hension and recall of health education information
when compared to traditional education materials.24

Also, participatory design methodology has been
used successfully for co-creation of infographics in
other areas of health.25–28

Methods

Study design

A seven-phased iterative participatory design21 meth-
odology was adopted to inform the co-creation of a
trustworthy infographic on the lived experience of
CRPS, informed by e-Delphi principles.29 Ethical ap-
proved was granted by the Curtin University Human
Research Ethics Committee (Approval Number
HRE2021-0300). In carrying out this work we referred
to guidelines related to participatory design,30 Delphi
studies31 and consumer engagement.32

Participants

Participants involved in the consumer engagement
phases of the project were eligible if they were 18 years
or older, able to read English and, (i) had been diag-
nosed with CRPS by a medical doctor, or (ii) were
family or friends of people living with CRPS. A sample
size of at least 15 for each consumer engagement phase
of the iterative process (Phase 2, 4 and 6) was deemed
appropriate based on prior consumer engagement
studies.26,33 Recruitment consisted of a sample of
convenience drawn from community sources, includ-
ing CRPS support groups aided by www.
burningnightscrps.org, and private healthcare prac-
tices. Recruitment was carried out via social media and
electronic newsletters. Participants could take part from
anywhere globally if they met the inclusion criteria. All
participants provided informed consent and were not
provided any compensation for their engagement in the
study.

Consultation process for infographic
co-creation

An overview of the seven-phased employed in the
participatory design process are provided as Figure 1.

Phase 1: Content review of the lived
experiences of CRPS

This phase involved a review of published qualitative
studies undertaken by members of the research team
which explored the lived experience for people with
CRPS (DB, SR, DH, TM, HS11 and SG14). A list was
systematically extracted and collated from these papers,
reflecting common themes/subthemes expressed.
Supporting quotes for these themes were added and
rephrased (DB, YH, JL, BL, AY, HS) providing
context for each theme. Seven members of the research
team (DB, YH, JL, BL, AY, SG, HS) independently
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rated the suitability of these identified themes and the
associated extracted quotes to be included in the initial
draft infographic using a 5-point Likert scale (1=Un-
necessary, 2=Not very important, 3=Neutral,
4=Somewhat important, 5=Vitally important). A priori
cut-off of ≥70% of panel agreement for each theme and
associated quote was set in accordance with RAND
Corporation/University of California, Los Angeles
guidance on agreement,34 with inclusion of items rated
as 4=Somewhat important or 5=Vitally important. The
RAND methodology provides a robust framework for
analysing data proved by a panel of ‘experts’. Themes
and associated quotes that did not achieve ≥70%
agreement were removed from the list. For external
validation of the rating of items, this final list was re-
viewed by one member of the team (SR), who was
independent of the preceding review process.

Phase 2: Consumer rating of level of
importance of content

An online survey powered by QualtricsTM was devel-
oped for the purpose of attaining consumer input into
the suitability of the list of themes and associated quotes
from Phase 1, and to further prioritise these for po-
tential inclusion on the infographic. The survey
screened participant inclusion criteria and included a
request for consent prior to participants being provided
access to the broader survey. Demographic information
was collected including age, gender, residing country,
year of CRPS diagnosis and the duration of symptoms.

Participants were asked to rate the importance of each
proposed theme or quote on a 9-point Likert scale
(1=Less important to 9=Most important).34 Themes
and quotes were retained if ≥ 80% of the participants
rated the respective theme or quote at a level of
importance ≥ 7.34 In addition participants were asked
about their willingness to use an infographic on a 5-
point scale (Extremely unlikely, Somewhat unlikely,
Neither likely or unlikely, Somewhat likely, Extremely
likely). Confidence in their knowledge of CRPS on a 9-
point Likert scale (1=Not confident at all to 9=Com-
pletely confident) was collected at the start and the end
of the survey. This was included because it was con-
sidered a useful demographic variable to describe the
consumer group and to see if engagement in the par-
ticipatory design process influenced their confidence of
their own knowledge about CRPS. At the end of the
survey, a free text section was provided for participants
to provide any additional feedback. The survey was kept
open for 2 weeks. Themes and quotes retained were
then ranked according to participants’ ratings for use in
Phase 3.

Phase 3: Infographic creation

Designers were invited to participate in the infographic
development through the Crowdspring platform (www.
crowdspring.com). Crowdspring is a platform that aims
to democratise graphic design from designers around
the world. A project brief detailing the intent of the
infographic, target audience and themes and quotes
derived from Phase 2 was uploaded onto the platform.

Figure 1. Seven phases of the participatory design process.
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The project proposal was open for submission from
designers for 7 days. Participating designers were
provided interim feedback by the research team on any
submitted draft content over this period and invited to
iterate their designs. At the close of the 7-day window,
seven members of the research team (DB, YH, JL, BL,
AY, TM, HS) independently ranked their top five
preferred infographics (5=Top rank, 1=5th rank). A
member of the team collated these scores (DB) and the
two highest scoring infographics were selected. Further
feedback was provided to the designers of these two
infographics to guide design iteration by research team
members (YH, JL, BL). In Crowdspring, we a priori
allowed for commissions to be awarded to the top two
designs, as per Crowdsping procedures.

Phase 4: Consumer infographic selection

Participants were asked to review the two preferred
infographics created in Phase 3 via an online survey
(QualtricsTM platform). The online survey review
process included items based on the Patient Education
Materials Assessment Tool (PEMAT).35 The PEMAT
was designed to guide the development and selection of
patient education materials in the constructs of patients
understandability (how easy is it for the participant to
understand the material) and actionability (how easy is
it for the participant to act on the information). Items
for printable materials including questions related to
the educational materials content, word choice, orga-
nisation and design. Each item is rated either Disagree
(scored 0) or Agree (scored 1). As per the PEMAT
guidance, two scores for each infographic were then
calculated, one for understandability and another for
actionability. Each score was calculated by summing
the total points allocated and dividing the sum by the
total possible points andmultiplying the result by a 100.
The higher the PEMAT score, the more understand-
able or actionable the material is; there is no cut-off
score. Participants were also asked to choose their
preferred design (Infographic A or Infographic B).
Confidence in their knowledge of CRPS was collected
as per Stage 2. Participants were then invited to include
any other feedback in a free text field. The survey was
kept open for 2 weeks.

Phase 5: Refining the prototype

Based on PEMAT scores and participant rating on their
preferred design, one design was selected as the info-
graphic prototype. Following a consensus discussion
with the research team (DB, YH, JL, BL, AY, HS),
iteration of content and design of the preferred graphic
was undertaken by the same designer from Phase 3.

Phase 6: Consumer refinement of the
final design

A final online survey (QualtricsTM platform) based on
the PEMAT tool from Phase 4, and using the same
questions, was adopted to obtain PEMAT scores and
feedback for the final design prototype. Three addi-
tional questions were asked of participants in this
phase:
(i) Would you use this infographic to share with others
what it’s like to live with CRPS? (yes/no), (ii) If you had
this infographic earlier in your journey, do you think
this would have helped you understand your/your
friend or family’s condition better? (yes/no) and (iii)
whether they participated in the Phase 2 and/or Phase
4 surveys? (yes/no). Confidence in their knowledge of
CRPS was collected as per Stage 2. Participants were
again invited to include any other feedback in a free text
field. Recruitment ceased after 2 weeks.

Phase 7: Final infographic

The PEMAT scores and free text participant comments
from Phase 6 were reviewed by the research team (DB,
YH, JL, BL, AY, HS). Following a consensus dis-
cussion, the design was finalised. Design changes were
implemented by the same designer involved in Phases
3 and 5.

Data analysis

Survey responses were included if the participant
completed more than 80% of the survey. Descriptive
statistics were utilised to profile the participants in
Phase 2, 4 and 6. For Phase 2, ratings for each pro-
posed infographic content were tabulated and pre-
sented graphically in a heat map format.36 Data on
participants’ willingness to use an infographic was
presented in percentages. For Phase 4, the PEMAT
scores (understandability and actionability) were
tabulated for the two draft infographics. Participants’
ratings of their preferred infographic were presented as
percentages. Free text feedback gathered from the
participants was recorded. For Phase 6, the PEMAT
and free text feedback were analysed as per Phase 4.
Data from the additional questions were presented as
percentages. Statistical analysis was carried out using
the Jamovi software (Version 1.6.15). All statistical
tests were carried out with p value <0.05 considered as
significant. Paired sample t-tests were conducted to
compare participants’ confidence levels on their
knowledge of CRPS pre- and post-survey in Phase 2, 4
and 6.
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Results
Table 1 summarises participant demographics included
in Phase 2, 4 and 6.

Phase 1: Content review of the lived
experience of CRPS

Nine themes, 19 subthemes and 37 representative
quotes were collated from prior work of the authors
(DB, SR, DH, TM, HS11 and SG14). Thirty nine items
(60%)met the criteria for inclusion in Phase 2 (≥70% of
panel agreement) (Table 2).

Phase 2: Consumer rating of level of
importance of content

Responses from the 20 participants who rated the
importance of potential content for the infographic
are provided in Table 2. The top 14 items met the
criteria for inclusion in Phase 3 (≥80% of the par-
ticipants rated the respective theme or quote at a
level of importance ≥7). Participants indicated they
were either extremely likely (12/20, 60%) or
somewhat likely (8/20, 40%) to use an infographic
on the experience of living with CRPS. There was no

statistically significant difference in participants’
ratings of their confidence in knowledge of CRPS
pre- (mean 7.15 (standard deviation (SD) 1.4)) and
post- (mean 7.2 (SD 1.3)) survey completion
(p = 0.58).

Phase 3: Infographic development

A total of 43 infographic designs were submitted by
designers on Crowdspring, though many were slight
variances on a central design by the same designer.
Thus, 13 unique designs were considered. Using the
five to one voting scheme, the highest rank design re-
ceived 26 points and the second highest 20 points.
These two designs were used in Phase 4. The third
highest rated design received 16 points, with the rest
receiving seven or less points.

Phase 4: Consumer infographic selection

The results for understandability and actionability on
the PEMAT are shown in Table 3. The rating for
understandability was a little higher for Infographic
A. Actionability was the same for A and B, and lower
than the understandability rating which was under-
standable given the purpose of the infographic was to

Table 1. Demographics of participants by phase of consumer engagement.

Phase 2: Content
rating (n=20)

Phase 4: Infographic
selection (n=25)

Phase 6: Final
infographic
refinement (n=34)

Age, Mean ± standard deviation (range), years 45.3±11.9 (26–67) 41.9±12.5 (19–60) 42.1±12.7 (19–79)
Gender, n (%)
Female 19 (95) 22 (88) 26 (76)
Male 1 (5) 3 (12) 7 (21)
Non-binary - - 1 (3)

Residing country, n (%)
Australia 1 (5) 10 (40) 7 (21)
Belgium - - 1 (3)
Brazil - - 1 (3)
Canada - 1 (4) 2 (6)
Ireland 3 (15) - 1 (3)
Netherlands - 1 (4) -
New Zealand - 1 (4) -
Norway - - 1 (3)
United Kingdom 14 (70) 6 (24) 14 (41)
United States of America 2 (10) 6 (24) 7 (21)

Diagnosed with CRPS, n (%)
Yes, I have it 20 (100) 23 (92) 30 (88)
No, but I have a friend/family with CRPS - 2 (8) 4 (12)

Duration of time living with CRPS, Mean ± SD
(range), years

6.3±4.8 (0.8–16.3) 7.5±10.0 (0.8–45.0) 6.6±6.0 (0.4–25.0)
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Table 2. Participant rating of themes, subthemes and quotes for potential content inclusion.

Themes/Subthemes and Quotesa Mean
Participant raw scores
(1=Less important, 9=Most important)

CRPS can be isolating 8.25 9 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 6
Supportive networks can be important for people with CRPS. 8.20 9 9 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 6 5
Dealing with the unpredictable nature of CRPS is a challenge 8.15 9 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 7 7 5
‘I don’t know whether the pain is going to be heightened,
fluctuate or remain steady all day’.

8.10 9 9 9 9 9 9 9 9 9 9 8 8 8 8 8 7 7 7 6 5

People struggle to make sense of CRPS. 8.10 9 9 9 9 9 9 9 9 9 9 8 8 8 8 8 8 7 7 6 4
‘Just take one day at a time. One hour at a time when it gets
bad’.

7.95 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 7 7 6 3

‘When you say CRPS, even to medical people, it’s almost like
hands off. They don’t know enough about it’.

7.85 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 8 7 4 2

‘I have never felt as lonely as I did on nights where I was
burning really badly’.

7.75 9 9 9 9 9 9 9 9 9 9 9 7 7 7 7 7 6 6 6 3

Acceptance can be important for people with CRPS. 7.75 9 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 7 5 3 3
People with CRPS can lose their identity 7.70 9 9 9 9 9 9 9 8 8 8 8 7 7 7 7 7 7 6 6 5
CRPS can impact your relationships 7.65 9 9 9 9 9 9 9 9 8 8 7 7 7 7 7 6 6 6 6 6
‘You don’t know anybody else with it and nobody has ever
heard of it’.

7.60 9 9 9 9 9 9 9 9 8 8 8 8 8 8 7 7 6 5 4 3

‘It was helpful to have your symptoms justifiedwith a diagnosis
and help to make sense of it all’.

7.60 9 9 9 9 9 9 9 9 8 8 8 8 7 7 7 7 6 5 5 4

‘I think the nice thing is that everyone in the support group gets
it’.

7.60 9 9 9 9 9 9 9 9 8 8 8 8 8 8 7 7 7 5 4 2

Pacing activities can be important for people with CRPS. 7.55 9 9 9 9 9 9 9 9 9 8 8 8 7 7 7 7 6 6 5 1
‘It’s really hard not working or being productive and not feeling
a sense of purpose’.

7.30 9 9 9 9 9 9 9 9 8 8 8 7 7 7 7 6 5 5 4 2

‘She went, “I know what it’s like, I’ve got CRPS of my leg,” and
she hugged me and it was like, oh my god, because it’s been
so isolating’.

7.25 9 9 9 9 9 9 9 8 8 8 8 8 7 7 7 6 6 5 3 1

People with CRPS can have both helpful and unhelpful
experiences of care

7.00 9 9 9 9 9 9 8 8 8 8 8 7 6 6 6 6 5 5 3 2

‘My friends have been really good, but some days I just don’t
want to be a burden on them’.

6.95 9 9 9 9 8 8 8 8 7 7 7 7 6 6 6 6 6 6 5 2

Finding credible information on CRPS can be difficult 6.95 9 9 9 9 9 9 8 8 7 7 7 7 6 6 6 6 5 5 4 3
‘I underestimated it. I thought I would recover fully, but now
(2 years down the road) I think it will just be a new normal’.

6.85 9 9 9 9 9 8 8 8 8 7 7 7 7 7 6 5 5 4 4 1

‘You can’t let it beat you down because it’ll win every time. Live
your life’.

6.65 9 9 9 9 9 9 8 8 8 7 7 7 7 5 5 5 5 4 2 1

‘It was good to get a diagnosis, then I could start doing
something about it’.

6.55 9 9 9 8 8 8 8 8 7 7 7 7 7 6 5 5 5 4 2 2

‘I learnt to pace myself. I’ve learnt not to dwell on it. The only
way is forward and not backwards’.

6.55 9 9 9 9 8 8 7 7 7 7 6 6 6 6 5 5 5 5 4 3

‘What I really needed was the truth because I believed that I
hadn’t tried enough and there was something I had done
wrong’.

6.50 9 9 9 9 9 9 8 8 8 7 7 6 6 6 5 5 4 3 2 1

‘My partner can’t see that I’m in pain. You can’t tell that I’ve got
anything wrong with me by looking at me’.

6.40 9 9 9 9 9 8 8 8 7 7 7 7 6 5 5 5 3 3 2 2

‘Keep in touch with friends, you don’t have to talk about it, just
to get your mind off it’.

6.40 9 9 9 9 8 8 7 7 7 7 6 6 6 5 5 5 5 5 4 1

‘Seeing the psychologist helped a lot. That has made a huge
difference having someone to talk to and guideme through’.

6.35 9 9 9 9 8 8 8 8 8 7 7 7 6 6 5 4 3 3 2 1

(continued)
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convey the lived experience rather than present specific
actions.More participants indicated that they weremore
likely to use Infographic A (15/25, 60%) rather than
Infographic B (10/25, 40%). In open-ended feedback,
three participants suggested inclusion of information
that was deemed outside of the scope of the infographic
(e.g. specific signs and symptoms or management op-
tions). One suggested a link to supporting resources. A
few comments were made regarding colour and legi-
bility. One participant did not like a comment related to
difficulty engaging in work, feeling it was too negative.
There was a small increase in participants’ ratings of their
confidence in knowledge of CRPS pre- (mean 6.12 (SD
1.5) and post- (mean 6.56 (SD 1.6) survey (p=0.008).

Phase 5: Refining the prototype

In response to the PEMAT ratings, consumer feedback
and research team discussion, the content and design of
Infographic A was iterated with minor changes made to
a few icons to ensure relevance to the corresponding
text. A statement highlighting the variability of indi-
vidual experiences with CRPS was added below the

infographic title. In collaboration with the CRPS
support group (www.burningnightscrps.org) their logo
and web link were added to guide consumers seeking
more information.

Phase 6: Consumer feedback on the
chosen design

The final prototype scored 92% and 63% for un-
derstandability and actionability, respectively
(Table 3). Further, 93% (28/30) of the participants
indicated they would utilise the infographic to share
information about the lived experience of CRPS, and
79% (27/34), indicated it would have been helpful to
have received this infographic earlier in their expe-
rience with CRPS. There was a small increase in
participants’ ratings of their confidence in knowledge
of CRPS pre- (mean 6.38 (SD 1.9) and post- (mean
6.71 (SD 1.5) survey (p=0.009). As in Phase 4, open-
ended feedback related to the potential to add in-
formation on signs and symptoms and treatments. Of
the Phase 6 participants, 11% (4/34) and 15% (5/34)

Table 2. (continued)

Themes/Subthemes and Quotesa Mean
Participant raw scores
(1=Less important, 9=Most important)

‘You build a kind of resilience, I don’t think I was as strong as I
am now’.

6.35 9 9 8 8 8 8 7 7 7 7 7 7 7 6 5 5 5 5 1 1

‘Exercise...see someone to get you moving so you can live as
close a life to normal as possible’.

6.05 9 9 9 8 8 8 8 7 7 7 6 6 6 5 4 4 4 3 2 1

‘I was too scared to tell medical professionals about the
bizarre feeling and pain in my leg. I did not want them to
think of me as a psychiatric patient’.

5.95 9 9 9 8 8 8 7 7 7 6 6 6 6 5 4 4 3 3 2 2

‘The GP recommended to me is one-in-a-million. He’s
understoodme from the beginning and just sits and listens’.

5.35 9 9 9 8 8 8 7 7 7 6 5 5 4 4 3 2 2 2 1 1

‘We’ve been to couples counselling, learning coping strategies
together has saved us’.

5.05 8 8 8 7 6 6 6 6 5 5 5 5 5 4 4 4 4 3 1 1

‘My employers don’t know what I’ve got, so it feels like a
secret’.

4.75 9 9 9 9 7 7 6 6 5 5 4 4 3 3 3 2 1 1 1 1

‘I know I’m not going to be magically cured. I do think it gets
better with time’.

4.75 8 8 7 7 7 6 6 6 6 5 5 5 5 3 3 3 2 1 1 1

‘I could get back to work, but not on the ward. I’m in the
community now and it’s really rewarding’.

4.75 9 9 9 7 7 7 6 6 5 5 5 4 3 3 3 2 2 1 1 1

‘I am careful about reading online forums because a lot of
them are scaremongering’.

4.65 9 9 8 8 7 6 6 5 5 5 5 4 4 3 2 2 2 1 1 1

‘My daughter thinks that I’ve deserted her and she’s found
somebody else to replace me’.

4.35 9 7 7 6 5 5 5 5 5 5 4 4 4 3 3 3 3 2 1 1

‘It was helpful having my wife come with me to the
psychologist’.

4.30 8 7 7 7 6 6 5 5 5 5 5 4 4 4 3 1 1 1 1 1

aOriginal source of themes, subthemes and quotes: Beales et al. Exploring peoples’ lived experience of complex regional pain syndrome in
Australia: a qualitative study. Scand J Pain. 2021;21 (2):393-405 and Grieve et al. ’What I Really Needed Was the Truth’. Exploring the
Information Needs of People with Complex Regional Pain Syndrome. Musculoskeletal Care. 2016;14 (1):15-25.
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reported they had taken part in Phase 2 and Phase 4,
respectively.

Phase 7: Finalising the infographic

Following a further consensus discussion, some of the
images were updated, one quote edited and minor
reorganisation of the content was performed. The final
design is available in Appendix 1.

Discussion

Building on descriptions of the lived experience of
CRPS generated from robust qualitative research,11,14

this project used a participatory design approach to
translate this evidence into a trustworthy consumer
resource. The online format was an efficient manner for
gaining consumer input at different stages of the pro-
cess. The participants rated the co-created infographic
highly for understandability and as a useful resource for
sharing accurate information on the lived experience of
CRPS. Further work might review the impact and
perception of utility of the infographic following
broader dissemination.

Core educational concepts for CRPS have been
previously identified using an e-Delphi process in-
volving healthcare professionals (n=7) and people with
CRPS (n=55).23 The content included in our

Table 3. Patient education materials assessment tool (PEMAT) participant ratings for Phase 4 infographic selection and
Phase 6 infographic refinement.

PEMAT items

Phase 4
Infographic
A, n (%)

Phase 4
Infographic
B, n (%)

Phase 6 Final
prototype, n (%)

Understandability
Q1: The material makes its purpose completely evident 24 (96) 23 (92) 31 (91)
Q2: The material does not include information or content
that distracts from its purpose

18 (72) 22 (88) 30 (88)

Q3: The material uses common, everyday language 25 (100) 24 (96) 34 (100)
Q4: Medical terms are used only to familiarise audience
with the terms. When used, medical terms are defined

23 (92) 22 (88) 29 (85)

Q5: The material uses the active voice 23 (92) 22 (88) 31 (91)
Q6: The material does not expect the user to perform calculations 25 (100) 22 (88) 33 (97)
Q7: The material breaks or ‘chunks’ information into short sections 25 (100) 23 (92) 31 (94)
Q8: The material’s sections have informative headers 25 (100) 23 (92) 33 (97)
Q9: The material presents information in a logical sequence 24 (96) 21 (84) 29 (85)
Q10: The material uses visual cues (e.g. arrows, boxes, bullets,
bold, larger font, highlighting) to draw attention to key points

24 (96) 22 (88) 34 (100)

Q11: The material uses visual aids whenever they could make content
more easily understood (e.g. illustration of healthy portion size)

22 (88) 21 (84) 29 (85)

Q12: The material’s visual aids reinforce rather than distract
from the contents

22 (88) 22 (88) 30 (88)

Q13: The material’s visual aids have clear titles or captions 24 (96) 23 (92) 32 (94)
Q14: The material uses illustrations and photographs that
are clear and uncluttered

24 (96) 21 (84) 33 (97)

Q15: The material uses simple tables with short and clear
row and column headings

23 (92) 19 (76) 30 (88)

Mean understandability score (%) 94 88 92
Actionability
Q16: The material clearly identifies at least one action
the user can take

17 (68) 16 (64) 23 (68)

Q17: The material addresses the user directly when describing actions 20 (80) 19 (76) 22 (65)
Q18: The material breaks down any action into manageable,
explicit steps

16 (64) 16 (64) 21 (62)

Q19: The material provides a tangible tool (e.g. menu planners, checklists)
whenever it could help the user take action

13 (52) 14 (56) 17 (50)

Q20: The material uses visual aids whenever they could make
it easier to act on instructions

17 (68) 17 (68) 24 (71)

Mean actionability score (%) 66 66 63
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infographic aligns well with these educational concepts,
specifically those related to the psychological and social
sequalae of living with CRPS. The identified core
concepts include information on the nature of the
disorder and specifics about management options.23

Although important, these concepts were not a specific
part of our remit for the infographic produced here, as
we wanted to focus on the lived experience. However,
during the participatory design process some partici-
pants did comment on the lack of this clinical infor-
mation in our infographic. We envisage that a similar
participatory process could be used to develop trust-
worthy, complementary educational material on these
additional core concepts. While there is a lot of edu-
cational material readily accessible for people with
CRPS, there are significant concerns about the quality
of this material.7,8 Trustworthy material can be co-
created (as we have here and others before us22), and
the need for more co-created content such as clinical
management of CRPS has been noted.23

Once credible and trustworthy information has been
created, helping people navigate to these sources of
information needs further consideration. There is a
clear role for healthcare professionals here. Provision of
education is a key role for managing people with
CRPS.2 However, practice behaviours in this area most
frequently include ‘general patient education and
support’, ‘facilitation of self-management’ and ‘pain
neuroscience education’.37 Increased emphasis of
healthcare professionals to provide guidance to patients
and their carers on where and how to access trustworthy
information to improve their understanding and sup-
port self-management could be useful. Healthcare
professionals have the expertise to discern credible
resources from those that are less credible. Some
healthcare professionals see that helping people navi-
gate through information resources could be part of
their role.38

Clinical relevance

While surveys of healthcare professional practice be-
haviours indicate education is being provided to people
with CRPS,37,38 the messages from this education
might not be getting through. People living with CRPS
do not necessarily have helpful, relevant and mean-
ingful knowledge about their condition,6 and continue
to express difficulties in finding trustworthy CRPS-
specific information.11,12,14 Use of visual methods,
including infographics, has been recommended as one
pragmatic strategy to improve patient education24,39,40

and may also be a strategy to help combat low health
literacy.41,42 Co-creation can maximise relevance and

understandability of infographic or other visual mate-
rials. Iterative participatory design provides a good
foundation for consumer engagement in health,21,28

including co-creation of specific educational re-
sources as demonstrated in this study. As another ex-
ample, participatory design models are being used
widely in digital health.33,43

In terms of the specific infographic produced here
(Appendix 1), there are several potential advantages to
using this resource in clinical management. People with
CRPS report feeling isolated and alone.9–14 Knowing
that their individual situation might not be unique,
facilitated by sharing common aspects of the lived
experience of this disorder selected for relevance by
consumers for this infographic, may help reduce some
of these feelings. Providing this information in an easily
understandable, credible and trustworthy format could
improve patient education efforts. Further, people with
CRPS might not feel validated by healthcare
practitioners.9–14 Clinicians may be able to use this
infographic with patients as part of a validation pro-
cess,44 assisting with the development of therapeutic
alliance. Even though not specifically related to man-
agement strategies (for which there is often low evi-
dence anyway),45–47 use of the infographic might set a
path for increased understanding and self-
empowerment, so the patient might take more con-
trol in development of their management plan. How-
ever, testing the use of co-created resources like this
infographic in clinical practice needs to occur. At the
public health level, this infographic could be used by
information conglomerate sites knowing that it is a
credible and trustworthy resource (e.g. www.
burningnightscrps.org, https://painhealth.csse.uwa.edu.
au/pain-module/complex-regional-pain-syndrome/).

The timing of providing this type of information to
people with CRPS needs further consideration. People
with musculoskeletal pain conditions value a
prognosis.48,49 This is difficult for clinicians with an
inherently unpredictable disorder like CRPS. The need
to carefully consider the provision of ‘truthful’ infor-
mation while maintaining hope for people with CRPS
has previously been highlighted.14Most studies point to
the desire of people with CRPS to have information
earlier rather than later, which can include acknowl-
edgement of the frustration that a delayed diagnosis can
cause for people with this disorder.11,14 In the clinical
encounter, it might make sense for healthcare profes-
sionals to share the co-created infographic produced
here when their client first begins to mention some of
the issues raised in the infographic content. This might
include client reported feelings of isolation, negative
impact on relationships, loss of identity, queries about
broader support beyond specific treatment options and/
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or reports of feeling that people don’t understand them
and their situation. A framework for clinicians to un-
derstand and manage clinical uncertainty has been
developed which may be a useful resource for clinicians
managing people with CRPS.50

Potential limitations

While we have used a robust process to co-create an
infographic, we did not consider potential age-related or
sex-specific preferences that could influence the content
or the design preferences of the infographic. Given the
relative low prevalence rates of the condition we were
happy to include people with CRPSworldwide (Table 1).
We acknowledge that the infographic may not be re-
flective of the experiences of those living with CRPS that
reside in countries with different healthcare settings as
participants were largely from developed countries. The
qualitative studies reviewed for content co-creation11,14

reflected a similar demographic to those who participated
in this study.Most participantswere female, which does at
least partially reflect CRPS seeming to be more common
in females.4 We also endeavoured to include not only
people with CRPS but also family and friends as part of a
socially inclusive approach; however, final participation of
family members and friends was low (Table 1). Poten-
tially family members and friend may provide additional
context to the lived experience, but we cannot ascertain
this from the process we used and the final samples of
consumers. A small number of participants took place in
multiple stages of the participatory design process. It is not
known how this might have influenced the results. The
research team reduced the infographic designs from
13 options to a final two for consumer input; consumers
may have preferred one of the other designs.However, the
high level of understandability of the two selected designs
used for consumer feedback suggests the researcher se-
lections were reasonable. The group averages for the
participants confidence in their knowledge ranged be-
tween 6.12 to 7.2 (1=Not confident at all to 9=Com-
pletely confident) with standard deviations ranging from
1.3 to 1.9. This may reflect the online nature of the
consumer engagement process, and more representation
of participants with lower confidence in their knowledge
of CRPS might have influenced the final infographic.

Conclusion
We have outlined a process of consumer engagement in
co-creating a health resource for CRPS using an iter-
ative participatory design. Participatory design is likely
to be useful in future endeavours to improve our shared
understanding of CRPS, and to foster collaboration in
genuine co-design of new resources to better support

people experiencing CRPS with relevant, credible,
accessible and trustworthy resources.

Acknowledgements

The research group would like to thank all the participants
involved in the study for their generous contributions in the
study and the infographic creation. We would like to thank
Burning Nights CRPS Support, CRPS UK and the ‘RSD/
CRPS and Neuropathic Pain Syndrome’ Facebook group for
their support in disseminating our recruitment flyer to their
members. We would also like to thank Djen Frenklin for their
work in designing and editing the infographic and all other
designers for their contributions.

Author contributions

DB andHS conceived of the study. All authors contributed to
the design of the study. DB, YH, JL, BL, AY, SG and HS
were engaged in data collection and analyses. All authors
contributed to and approved the final draft of the manuscript.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial
support for the research, authorship, and/or publication of this
article: This project was partially supported by Curtin Uni-
versity and NHMRC Project Grant (APP1141377).

Ethical approval

Curtin University Human Research Ethics Committee (Ap-
proval Number HRE2021-0300)

Informed consent

Written informed consent was obtained from all subjects
before the study.

ORCID iDs

Darren Beales  https://orcid.org/0000-0002-7176-4644
Sharon Grieve  https://orcid.org/0000-0002-3509-3468
Helen Slater  https://orcid.org/0000-0002-4868-4988

Data Availability Statement

Data is available on request from the corresponding
author.

528 British Journal of Pain 17(6)

https://orcid.org/0000-0002-7176-4644
https://orcid.org/0000-0002-7176-4644
https://orcid.org/0000-0002-3509-3468
https://orcid.org/0000-0002-3509-3468
https://orcid.org/0000-0002-4868-4988
https://orcid.org/0000-0002-4868-4988
https://journals.sagepub.com/doi/full/10.1177/20494637231190587#data-availability


References

1. Pons T, Shipton EA, Williman J, et al. Potential risk
factors for the onset of complex regional pain syndrome
type 1: a systematic literature review.Anesthesiol Res Pract
2015; 2015: 956539.

2. Goebel A, Barker C, Birklein F, et al. Standards for the
diagnosis and management of complex regional pain
syndrome: results of a European pain federation task
force. Eur J Pain 2019; 23(4): 641–651.

3. Halicka M, Vitterso AD, Proulx MJ, et al. Neuro-
psychological changes in complex regional pain syn-
drome (CRPS). Behav Neurol 2020; 2020: 4561831.

4. Taylor SS, Noor N, Urits I, et al. Complex regional pain
syndrome: a comprehensive review. Pain Ther 2021;
10(2): 875–892.

5. Johnson S, Cowell F, Gillespie S, et al. Complex regional
pain syndromewhat is the outcome? - A systematic review of
the course and impact ofCRPS at 12months from symptom
onset and beyond. Eur J Pain 2022; 26(6): 1203–1220.

6. Brunner F, Gymesi A, Kissling R, et al. Patients’ disease-
related knowledge of patients with chronic regional pain
syndrome: a pilot study. JRehabilMed 2010; 42(5): 458–462.

7. Moore E, Stanton TR, Traeger A, et al. Determining the
credibility, accuracy and comprehensiveness of websites
educating consumers on complex regional pain syn-
drome accessible in Australia: a systematic review. Aust
J Prim Health 2021; 27(6): 485–495.

8. Altun A, Askin A, Sengul I, et al. Evaluation of YouTube
videos as sources of information about complex regional
pain syndrome. Korean J Pain 2022; 35(3): 319–326.

9. Johnston Colleen M, Oprescu Florin I and Gray M.
Building the evidence for CRPS research from a lived
experience perspective. Scand J Pain 2015; 9(1):
30–37.

10. Antunovich DA-O, Tuck NA-O, Reynolds LM, et al. I
don’t Identify with It": a qualitative analysis of people’s
experiences of living with complex regional pain syn-
drome. Pain Med 2021; 22(12): 3008–3020.

11. Beales D, Carolan D, Chuah-Choong J, et al. Exploring
peoples’ lived experience of complex regional pain
syndrome in Australia: a qualitative study. Scand J Pain
2021; 21(2): 393–405.

12. Johnston-Devin C, Oprescu F, Gray M, et al. Patients de-
scribe their lived experiences of battling to live with complex
regional pain syndrome. J Pain 2021; 22(9): 1111–1128.

13. Raja SN, Buvanendran A and Marcondes L. Complex
regional pain syndrome: a comprehensive qualitative
research study on unmet needs in the “patient journey.
J Pain Res 2021; 14: 2391–2401.

14. Grieve S, Adams J andMcCabe C. ‘What i really needed
was the truth’. Exploring the information needs of people
with complex regional pain syndrome. Muscoskel Care
2016; 14(1): 15–25.

15. Miller CL,Mott K, CousinsM, et al. Integrating consumer
engagement in health and medical research - an Australian
framework. Health Res Policy Syst 2017; 15(1): 9.

16. Briggs AM,ChanMand SlaterH. Extending evidence to
practice: implementation of models of care for muscu-
loskeletal health conditions across settings. Best Pract Res
Clin Rheumatol 2016; 30(3): 357–358.

17. Sands DZ and Wald JS. Transforming health care de-
livery through consumer engagement, health data
transparency, and patient-generated health information.
Yearb Med Inform 2014; 23(1): 170–176.

18. Wiles LK, Kay D, Luker JA, et al. Consumer engage-
ment in health care policy, research and services: a
systematic review and meta-analysis of methods and
effects. PLoS One 2022; 17(1): e0261808.

19. Neuhauser L. Integrating participatory design and health
literacy to improve research and interventions. Stud
Health Technol Inform 2017; 240: 303–329.

20. Onwezen MC, Bouwman EP and van Trijp HCM.
Participatory methods in food behaviour research: a
framework showing advantages and disadvantages of
various methods. Foods 2021; 10(2): 470.

21. Langley J, Wolstenholme D and Cooke J. Collective
making’ as knowledge mobilisation: the contribution
of participatory design in the co-creation of knowl-
edge in healthcare. BMC Health Serv Res 2018; 18(1):
585.

22. Rodham K, Gavin J, Coulson N, et al. Co-creation of
information leaflets to meet the support needs of people
living with complex regional pain syndrome (CRPS)
through innovative use of wiki technology. Inform Health
Soc Care 2016; 41(3): 325–339.

23. Moore E, Braithwaite FA, StantonTR, et al.What do I need
to know? Essential educational concepts for complex re-
gional pain syndrome. Eur J Pain 2022; 26(7): 1481–1498.

24. Houts PS,DoakCC,Doak LG, et al. The role of pictures
in improving health communication: a review of research
on attention, comprehension, recall, and adherence.
Patient Educ Couns 2006; 61(2): 173–190.

25. Harrison AL, Taylor NF, Frawley HC, et al. A consumer
co-created infographic improves short-term knowledge
about physical activity and self-efficacy to exercise in
women with gestational diabetes mellitus: a randomised
trial. J Physiother 2020; 66(4): 243–248.

26. Stonbraker S, Halpern M, Bakken S, et al. Developing
infographics to facilitate HIV-related patient-provider
communication in a limited-resource setting. Appl Clin
Inform 2019; 10(4): 597–609.

27. Arcia A, George M, Lor M, et al. Design and com-
prehension testing of tailored asthma control info-
graphics for adults with persistent asthma. Appl Clin
Inform 2019; 10(4): 643–654.

28. Arcia A, Suero-Tejeda N, Bales ME, et al. Sometimes
more is more: iterative participatory design of

Beales et al. 529



infographics for engagement of community members
with varying levels of health literacy. J Am Med Inform
Assoc 2016; 23(1): 174–183.

29. Donohoe H, Stellefson M and Tennant B. Advantages and
limitations of the e-delphi technique: implications for health
education researchers.AmJHealthEduc 2012; 43(1): 38–46.

30. Smith L, Rosenzweig L and SchmidtM. Best practices in
the reporting of participatory action research: embracing
both the forest and the trees 1Ψ7. Couns Psychol 2010;
38(8): 1115–1138.

31. Jünger S, Payne SA, Brine J, et al. Guidance on con-
ducting and reporting delphi studies (CREDES) in
palliative care: Recommendations based on a method-
ological systematic review. Palliat Med 2017; 31(8):
684–706.

32. Staniszewska S, Brett J, Simera I, et al. GRIPP2 reporting
checklists: tools to improve reporting of patient and public
involvement in research. BMJ 2017; 358: j3453.

33. Slater H, Stinson JN, Jordan JE, et al. Evaluation of
digital technologies tailored to support young people’s
self-management of musculoskeletal pain: mixed
methods study. J Med Internet Res 2020; 22(6): e18315.

34. Fitch K, Bernstein SJ, Aguilar MD, et al. The RAND/
UCLA Appropriateness method User’s manual. Santa
Monica, USA: Rand Corporation, 2001.

35. Shoemaker SJ, Wolf MS and Brach C. Development of
the patient education materials assessment tool (PE-
MAT): a new measure of understandability and ac-
tionability for print and audiovisual patient information.
Patient Educ Couns 2014; 96(3): 395–403.

36. Wilkinson L and Friendly M. The history of the cluster
heat map. Am Stat 2009; 63(2): 179–184.

37. Miller C,WilliamsM,Heine P, et al. Current practice in the
rehabilitation of complex regional pain syndrome: a survey of
practitioners. Disabil Rehabil 2019; 41(7): 847–853.

38. Grieve S, Llewellyn A, Jones L, et al. Complex regional
pain syndrome: an international survey of clinical
practice. Eur J Pain 2019; 23(10): 1890–1903.

39. Pusic MV, Ching K, Yin HS, et al. Seven practical
principles for improving patient education: evidence-
based ideas from cognition science. Paediatr Child
Health 2014; 19(3): 119–122.

40. Suter PM and Suter WN. Patient education. Timeless
principles of learning: a solid foundation for enhancing
chronic disease self-management. Home Healthc Nurse
2008; 26(2): 82–88. quiz 9-90.

41. Kountz DS. Strategies for improving low health literacy.
Postgrad Med 2009; 121(5): 171–177.

42. Foster J, Idossa L, Mau LW, et al. Applying health lit-
eracy principles: strategies and tools to develop easy-to-
read patient education resources.Clin J Oncol Nurs 2016;
20(4): 433–436.

43. Slater H, Campbell JM, Stinson JN, et al. End user and
implementer experiences of mhealth technologies for
noncommunicable chronic disease management in
young adults: systematic review. J Med Internet Res 2017;
19(12): e406.

44. Nicola M, Correia H, Ditchburn G, et al. Defining pain-
validation: the importance of validation in reducing the
stresses of chronic pain. Front Pain Res (Lausanne) 2022;
3: 884335.

45. Smart KM, FerraroMC,Wand BM, et al. Physiotherapy
for pain and disability in adults with complex regional
pain syndrome (CRPS) types I and II. Cochrane Database
Syst Rev 2022; 5(5): CD010853.

46. Fassio A, Mantovani A, Gatti D, et al. Pharmacological
treatment in adult patients with CRPS-I: a systematic
review andmeta-analysis of randomized controlled trials.
Rheumatology 2022; 61(9): 3534–3546.

47. Zyluk A and Puchalski P. Effectiveness of complex
regional pain syndrome treatment: a systematic re-
view. Neurol Neurochir Pol 2018; 52(3): 326–333.

48. Mullen N, Ashby S, Haskins R and Osmotherly P. The
experiences and preferences of individuals living with a
musculoskeletal disorder regarding prognosis: A
qualitative study. Musculoskeletal Care 2023; Published
Online 4 May 2023: https://doi.org/10.1002/msc.1777

49. Mullen N, Ashby S, Haskins R, et al. The perceptions of
individuals with musculoskeletal disorders towards
prognosis: An exploratory qualitative study. Muscoskel
Care 2023; 21(2): 527–536.

50. Scott IA, Doust JA, Keijzers GB, et al. Coping with
uncertainty in clinical practice: a narrative review. Med
J Aust 2023; 218(9): 418–425.

530 British Journal of Pain 17(6)

https://doi.org/10.1002/msc.1777


Appendix 1

Final infographic design to portray the lived
experience of complex regional pain syndrome.
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