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ABSTRACT

Purpose: To explore how lived and care experiences of young people (aged 16-24years)
who experience chronic musculoskeletal pain (CMP) influence their choices about CMP
care, and how and where a digital health solution (DHS) could support their care.
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Methods: A cross-sectional, exploratory qualitative study involving 20 young people
(16-24years) experiencing CMP. Eight focus groups were conducted, guided by a focus
group schedule. Data were analyzed using thematic analysis.

Results: Three main themes emerged describing young people’s experiences and CMP
care choices. For each main theme we identified how a DHS could support their care:
(1) “Experiences of living with and managing their CMP A DHS could buffer self-care
needs by providing timely support and creating a sense of community. (2) “Experiences
with healthcare providers and healthcare services.” An app-based DHS could potentially
help to coordinate CMP care and support health services navigation. (3) “Young people’s
choices about their CMP care options” DHSs can support young people prioritize their
CMP care options.

Conclusions: Understanding young people’s values, alongside their care needs is critical
to delivering person-centred care. A tailored DHS can value-add to young people’s CMP
care by helping to minimize the burden of self-care, health service navigation and
interactions with healthcare providers.

KEYWORDS
Musculoskeletal pain;
young people; care
choices; digital health;
health services; trade-off;
decision making;
qualitative research

> IMPLICATIONS FOR REHABILITATION

Young people (16-24yrs) living with chronic musculoskeletal pain make choices about
their pain care that reduce their self-care burden and enable them to pursue their
valued life activities.

To provide person-centred and holistic pain care to young people, rehabilitation
providers need to understand what young people’s life goals and ambitions are,
alongside their needs and preferences for their pain care.

Digital technologies may be a useful adjunct to clinical rehabilitation services to
provide time-sensitive, accessible and meaningful education and self-management
skills to young people to support their pain self-care.

Introduction

Chronic musculoskeletal pain (CMP) imposes a substantial burden across the life course. Approximately
1 in 5 young people (defined here as aged 16-24years) experience CMP[1,2], impacting their physical,
social and emotional wellbeing [3-7]. These impacts are particularly important to the wellbeing of young
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people as they navigate complex biological, emotional and social transitions from adolescence to young
adulthood. During this developmentally sensitive period, young people commonly experience co-existing
CMP and mental health conditions, manifesting as a bi-directional burden [3,4]. CMP also has significant
economic implications. While the societal direct cost of chronic pain among 16-24year olds in Australia
was estimated at $AUD 4 billion in 2018, the impact on national productivity is even greater [8].
Accounting for lost productivity due to parental caregiving and its long term financial effects, total losses
are estimated between $AUD 15 to $27 billion or more each year [9]. These factors highlight a need for
health services that are timely, accessible, integrated and responsive to young people’s needs [10].

Design of evidence-based health services and supportive health systems for young people living with
CMP need to be informed by their needs, values and preferences [11]. Yet, little action has been taken
to co-create such health services for young people living with CMP [1,12]. Co-creation positions young
people as equal partners in developing health solutions that are meaningful to them and that encourage
agency, enablement and promote adoption, which is particularly important for the design digital health
solutions (DHSs) that serve young people as digital natives [11-14]. Genuine co-creation should optimize
the “fit” between effective evidence-based care options (interventions, services) and young people’s val-
ues and preferences for care and how care is made accessible to them [13,15-17]. This is important
because improved “fit" is more likely to increase care adoption, reduce inequities, and ultimately improve
health and wellbeing outcomes for young people, who often “fall between the gap” when transitioning
from pediatric to adult health services [1,4,18-20]. Consequently, to inform the design of supportive CMP
care systems, there is a need to understand how young people make choices about their CMP care,
drawing on their lived and care experiences.

Young people have indicated a preference for affordable, age-appropriate, integrative pain care involv-
ing multidisciplinary health teams and services that support them as they transition from pediatric to
adult health services [4,15,21,22]. However, substantial burden-service gaps exist for pain care in Australia,
especially for young people. Access to pain services is challenging for people from disadvantaged back-
grounds or geographically remote areas [23,24]. Moreover, current and projected workforce shortages
limit access to care [25,26]; lengthy wait times are common [23]; and unhelpful healthcare provider inter-
actions are often experienced, resulting in young people feeling ignored, invalidated or dismissed, mag-
nifying their lived experience impact and burden [4,12,27]. To help address this need, it has been
proposed that DHSs can help overcome barriers to accessing timely, age-appropriate and tailored pain
care for young people [10,13,28-32]. Whilst young people’s lived and care experiences are described well
in the literature [4,27], there is little evidence informing how these experiences influence or inform their
choices about CMP care, and how and where digitally-supportive care can assist in their care journey. This
evidence is important for designing care pathways and technology solutions that are person-centred,
responsive and acceptable. In this context, qualitative research methods are indicated, particularly where
group discussions are enabled [33].

The aim of this study was to explore how lived and care experiences of young people (aged
16-24years) who experience CMP influence their choices about CMP care, and how and where a DHS
could support their CMP care.

Methods
Design

A cross-sectional study using qualitative methods was conducted, co-designed with a young person
research partner (BT). A constructivist perspective was adopted because it acknowledges the possibility
of multiple unique realities constructed through individuals’ experiences and the influence of the inter-
action between the researcher and the research [34,35]. Aligned with a constructivist perspective, an
exploratory qualitative methodology enabled the collection of rich, in-depth data about how young peo-
ple construct choices about their pain care [34,36]. Constructivism positions the researchers to consider
each young person’s construction of experiences as truth, with multiple truths (realities) possible across
participants [34]. Knowledge is generated through the inquirer and the knowable, not “out there” to be
discovered.
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This study is positioned within a broader research programme (myPAinhealTH (myPATH): a digitally
enabled adaptive learning system to support quality care of young Australians living with CMP), and the
data collected were intended to serve two purposes: 1) to explore how young people make choices
about their CMP care and where and how DHSs can support their pain care (the current study); and 2)
to identify young people’s preferences for specific attributes of DHSs to support pain care (reported
separately). These components align with the World Health Organization’s framework for planning, devel-
oping and implementing youth-centred digital health interventions [13].

The research was approved by Curtin University’s Human Research Ethics Committee (HRE2022-0588)
and is reported according to the COnsolidated criteria for REporting Qualitative research (COREQ-32 [37]),
the Checklist for Reporting Results of Internet E-Surveys (CHERRIES [38]) and the Checklist for reporting
research with adolescent and youth engagement [39] (see Appendix A).

Sampling

A convenience frame was used to sample community-dwelling young people aged 16-24years, resident
in Australia and currently living with CMP (defined as self-reported pain experienced for >3 months,
either continuously or intermittently, perceived as arising within musculoskeletal structures), irrespective
of whether they had received a formal diagnosis for their pain from a health professional. Both primary
and secondary CMP (aligned with ICD-11 classifications) were included in this definition [40]. We excluded
individuals who did not self-report CMP, were unable to speak or understand English, or had a history
of previous or current, clinically diagnosed psychosis.

Recruitment methods

To recruit a diverse pool of potential participants from across Australia we identified key national and
jurisdictional government and non-government organizations with an interest in pain care in young
people and contacted them via email. Organizations and key stakeholders identified through our
networks (e.g. pain clinicians, allied health professionals) were asked to share the curated study
recruitment materials (e.g. email invitation, social media block, poster) through their networks. The
recruitment materials included a link and/or QR code to guide young people to the secure,
Curtin-licensed e-survey platform Qualtrics™ (Provo, UT, USA), where they provided informed consent
and responded to screening questions to verify eligibility. Additional details are reported in a sepa-
rate but related study [3].

Data collection

Data collection comprised an online survey to collect demographic and clinical characteristics and
video-recorded online focus group discussions. A young person partner with lived experience of CMP
(BT) was involved in developing the research protocol and data collection methods and materials to
verify they were appropriate and meaningful to young people.

The survey included demographic items (postcode, age, gender, education and socioeconomic back-
ground) and clinical profiling items, based on validated clinical measures utilized by the Australasian
electronic Persistent Pain Outcomes Collaboration (ePPOC [41]) (see Table 2 for tools, score ranges,
cut-offs and interpretation for each measure). We assessed the authenticity of survey responses using a
suite of various features within the Qualtrics software (Appendix A, Checklist 2).

Focus groups were used to collect qualitative data on what factors young people consider when they
make choices about their CMP care and where and how a DHS could support them. Focus groups facil-
itate conversation among participants and surface discussions and ideas that might not otherwise be
identified through other methods [33]. This is aligned with a constructivist perspective as it enables
co-creation of knowledge between participants, through exploration and shared dialogue of not only
what young people value when they make choices about CMP care, but also why. This is relevant as
decision-making is typically implicit or subconscious, rather than explicit [42].
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A semi-structured focus group schedule (Appendix B) was co-designed with the multidisciplinary
research team. Focus group discussions were guided by the Nominal Group Technique (NGT) [43]; a
method that facilitates equal sharing of ideas, discussion, different styles of thinking (e.g. in silence vs
group) and real-time member-checking.

We convened eight online focus groups, lasting between 60 and 90minutes between April and
November 2023. Focus groups were held and recorded via Zoom online videoconferencing software
(Zoom Video Communications Inc,, ver.5, San Jose, California) as an equitable way to overcome geo-
graphic, time and cost barriers to participation. Video recordings were transcribed verbatim using Zoom,
checked for accuracy by JC, anonymized and stored on a password-protected cloud-based server.

To support member-checking and discussion, one facilitator (JC) led the group discussion, while a
second (silent) facilitator (AMB) recorded field notes in real-time using screen-shared PowerPoint
(Microsoft, Redmond, Washington) slides to summarize and translate young people’s ideas into concep-
tually discrete points. A third researcher (HS) was present as a silent observer, to collect additional field
notes. At the end of each focus group, field notes were aggregated, summarized and organized into
content areas to create a written and visual summary of the focus group’s discussion that was shared
with the next group. Aligned with the constructivist approach and Braun and Clarke’s concept of data
saturation, which argues that data saturation is not fixed or objectively measurable [44], we considered
data saturation using a reflexive approach. Here, we reflected on concept generation after each focus
group and on whether redundancy of major concepts was achieved by the eighth focus group discus-
sion. JC had no relationship with the young people; however, some young people had a relationship
with AMB and HS from their prior involvement in research and co-design activities.

Data analysis

Survey data were analyzed using descriptive statistics (IBM SPSS Statistics for Mac, Version 29, Armonk, NY).

Thematic analysis was used to analyze the focus group data as it provides a flexible and systematic
approach for identifying commonalities and differences across perspectives and enables the explora-
tion of recurring topics, ideas, and emotions while engaging reflexively with the data [45]. Aligned
within a constructivist approach, we followed a six-step process for thematic analysis, described by
Naeem and colleagues [46], to inductively generate a thematic structure, supported by a visual dis-
play of findings, depicting how lived and care experiences of young people who experience CMP
influence their choices about CMP care, and identify where and how DHSs can support them (Table
1). A coding tree to support data analysis is reported in Appendix Table 1, guided by principles
described by Braun and Clarke [45]. To perform steps 1 and 2 of the data analysis approach, all tran-
scripts were converted to Word documents, and a subset of transcripts were initially coded using
Microsoft Word (Microsoft, Redmond, Washington). Steps 3 through 5 were supported by Microsoft
Excel (Microsoft, Redmond, Washington) to create focused codes and categories and generate themes
and subthemes.

Table 1. Summary of how the six-step method for data analysis, guided by Naeem and colleagues [46], was applied in
the current study.

Step(s) Description

1 Two authors (JC, SR) read through all transcripts to gain an understanding of the data.

2 Two authors (JC, SR) independently coded three transcripts to inductively generate initial codes.

3 Initial codes were refined to create focused codes and categories (where categories refer to a group of

intuitively linked codes). This iterative process involved discussion between members of the research team
(JC, HS, SR, AMB) to ensure categories were conceptually discrete and anchored to the primary data.
Another author (NRK) independently coded two transcripts using the coding framework to assess whether
it adequately represented the raw data.

4 Categories and codes were reviewed relative to the research objectives and organized into themes and
subthemes. This iterative process involved going back and forth between the raw data, codes, categories,
subthemes and themes and discussion within the research team (JC, SR, HS, AMB) to ensure emerging
themes were conceptually distinct, relevant to the research objectives and faithfully reflected the data.

5and 6 Theme and subtheme definitions and relationships were defined and refined to develop a conceptual model
of the data which captured how the lived and care experiences of young people influence their pain care
choices and where and how a DHS can support their care.
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Table 2. Demographic and clinical characteristics of the focus group participants (N=20).

Characteristic Group-level summary
Age (years), mean+SD 20.0+3
Gender, n (%)

Woman 14 (70)
Man 5 (25)
Non-binary/ third gender 1(5)
Duration of chronic pain (years, median (IQR)) 15 (14)
Clinical profiles, expressed as mean+SD

Kessler Psychological Distress scale (K10) score (scale range 10-50)t 29.6+7.1
Pain Self Efficacy Questionnaire (PSEQ) score (scale range 0-60)tt 36.0+12.3
Brief Pain Inventory (BPI) pain severity subscale score (score range 0-10)* 5.0+2.1
Brief Pain Inventory (BPI) pain interference subscale score (score range 0-10)** 46+2.6
Brief Pain Catastrophizing (PCS) chronic scale score (score range 0-16)*** 9.0+43

t K10 [48] higher scores reflect greater psychological distress. Scores <20 are likely to be well, scores 20-24 are likely to have a mild mental
disorder, scores 25-29 are likely to have moderate mental disorder, and scores >30 are likely to have a severe mental disorder. Scores are
calculated as the sum over 10 items with ratings on a 1 to 10 scale, where “0” represents “none of the time” and “10” represents “all of the
time!”

tt PSEQ [49] higher scores reflect stronger self-efficacy beliefs. Scores are calculated as the sum over 10 items rated on a numeric rating 1 to
10 scale, where “0" represents “not at all confident” and “10” represents “completely confident.

* BPI-pain severity [50] higher scores reflect greater pain severity and are calculated as the mean score over 4 items (average, worst, least pain
over the past week and pain right now) rated on a 0 to 10 numeric rating scale, where “0” represents no pain and “10” pain as bad as you
can imagine.

** BPI-pain interference [51] higher scores reflect greater pain interference with activities of daily living based on the patient’s self-reported
BPI scores for the items measuring interference. The interference questions are rated on a 0 to 10 numeric rating scale, where 0 represents
“Does not interfere” and 10 represents “Completely interferes.” The interference subscale is an average of the seven interference questions.
*** Brief pain catastrophizing scale [50] (BriefPCS-chronic) score (range 0-16). Higher scores reflect high levels of catastrophic thoughts. Scores
are calculated as the sum over 4 items rated on a 5-point Likert scale ranging from 0 to 4, where “0” represents “never” and “4” represents
“always."

Rigor statement

Credibility and trustworthiness are supported in several ways [47]. The philosophical perspective, meth-
odology and methods were congruent with our research question which seeks to construct how young
people make choices about their CMP care through their experiences and perspectives. Data analysis was
also supported by several steps involving researcher triangulation in the development of the visual dis-
play of findings from code and category development, through to theme and subtheme development.
Throughout this process, the research team collaboratively defined, refined and iterated the content of
the codes, subthemes and themes to ensure they were anchored to the raw data. This involved going
back and forth between the raw data, codes, categories, sub-themes and themes to ensure that they
were internally coherent, conceptually discrete, exhaustive and not repetitive. Throughout the process,
we communicated with each other to discuss how our viewpoints could influence the analysis and were
cognizant of how cultural and professional background could influence our work (see Reflexivity state-
ment). Where discrepancies in data interpretation were encountered, team discussion continued until
consensus was reached. To support the credibility of our findings, we report rich descriptive summaries
supported by exemplar quotes from the study participants and a coding tree (see Appendix Table 1).
Additionally, we have used data-triangulation to support where findings of our research intersect with
the extant evidence concerning young people’s lived and care experiences and where and how digital
health solutions can offer support. Further, we have offered an interpretation of what the analysis means
in the form of a visual display of findings, rather than paraphrasing or repeating the results. Lastly, we
aimed to improve the transparency of reporting through adherence to established criteria including the
COREQ-32 (see Appendix A).

Researcher characteristics and reflexivity statement

Our international research team comprises authors from Australia, Canada and New Zealand who hold a
collective aim to enhance the understanding of how young people make choices about their CMP care.
The research team comprises a mix of clinical and non-clinical researchers with an interest in health
systems, health services, clinical pain care, digital therapeutics and economics. The diverse cultural and
professional backgrounds of the research team acknowledge that each author influences the cocreation
of knowledge based on their previous knowledge and experiences through the data collection, analysis,
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interpretation and reporting. JC is a bi-cultural, Australian-Chinese, non-clinical researcher with an inter-
est in health services research. All other researchers are Caucasian. Collectively, we acknowledge that our
perspectives are limited by our cultural perspective, experience across variable economic development
and worldview as we are not young people (excluding BT).

Results

Twenty-two young people were recruited; two withdrew (1 due to illness, 1 lost to follow-up). Twenty
young people participated (75% residing in metropolitan locations) from five Australian states. Participants
primarily identified as women (70%) and most (70%) self-reported having received a diagnosis for their
CMP condition(s). Most (90%) self-reported an impact of their CMP on their mental health. Among these,
two-thirds (67%) self-reported a diagnosed co-existing mental health condition. Tables 2 and 3 provide
the cohort-level and individual-level demographic and clinical characteristics, respectively.

Results of the thematic analysis

Three interacting themes emerged concerning young people’s lived and care experiences and their
choices about their CMP care, and how a DHS could support them, relative to each theme. The three
main these were: 1) young people’s experiences of living with and managing their CMP; 2) young peo-
ple’s experiences with healthcare providers and healthcare services; and 3) young people’s choices about
their CMP care.

A visual display of findings (Figure 1) was generated depicting how young people’s choices about
CMP care are driven by their lived experiences, including the way they want to live and balancing the
burden of CMP, and their interactions with healthcare providers and services. Young people’s choices
about their CMP care were influenced by a desire to live how they want to, whilst minimizing the impact
of CMP on their life (main theme 1) and seeking and experiencing supportive interactions with health-
care providers and services (main theme 2). When making choices about their CMP care (main theme 3),
young people considered the features of CMP care that maximized their opportunities to engage in
valued life activities and minimized the burden of self-care (e.g. effort required, impact on quality of life,
financial cost). Young people’s lived and care experiences and care expectations influenced their choices
about CMP care, and vice versa. Similarly, their lived and care experiences were influential on each other.
A cross-cutting dimension was identified, illustrating where and how young people identified DHSs could
augment their CMP care through self-care support; helping care coordination, clinical encounters, and
supporting health services navigation; and supporting young people to prioritize CMP care options that
align with their values and preferences.

A narrative summary of each theme and its subthemes is provided below, followed by an expanded
commentary for each sub-theme with supporting quotes. Within each theme we describe where and how
digitally-supportive care was valued by young people. Appendix Table 2 provides a summary of the
sub-themes and supporting quotes.

Theme 1: Young people’s experiences of living with, and managing their chronic
musculoskeletal pain

Young people described the significant impacts that living with, and managing CMP had on many
aspects of their life. Young people described the impact of CMP on their daily life and valued life activ-
ities (subtheme 1.1). They expressed emotional and cognitive loads associated with living with CMP and
the requirement to self-manage their health (subtheme 1.2). CMP interfered with young people’s func-
tioning and their ability to pursue valued life activities, which further impacted their cognitive and emo-
tional wellbeing. The cognitive burden of CMP manifested in terms of the mental effort required for
self-care. Specifically, young people identified self-care as an important component of their CMP care
and a responsibility of living with CMP. They perceived that effective self-care minimized the impact of
CMP on their life. However, self-care was also reported as a source of stress due to the requisite cognitive


https://doi.org/10.1080/09638288.2025.2585762

YOUNG PEOPLE’S CHOICES ABOUT THEIR MUSCULOSKELETAL PAIN CARE e 7

(panunuo)d)
LWW oL MSN o€l 0'8s 0Lt 0'9C 0'SE pariodal sisoubelp oN sieak g €z uewom £TM02d
1apuab
(s31mpIqIow-0> payx

LWW 6 M 08 (374 0’8l 062 0'€E yum) ured |jem eurwopqy sieaky v¢  /Aeuig-uoN YZaN 6Ld

(senpIqiow-0>

yum) ‘uted >d3u dJUOIYD ‘Uopud}

wuealoy buixnigns ‘eibjeAwoiqy
TN 4 Syl 0's 0'67 o€l 0’8y o'LE ‘swoipudks AujiqowsadAy juror sieake 4 uewop LZM 8Ld
LWW 9 YM o€l 00§ 0'6C 0t 0'9¢ swoipuAs AnjiqownadAy s1eak / Ll UeWOM LIM LLd
LWW 8 M 0oL o€l 08l 097 0'sE snuyue dyiedolpl SIUSANT  SIBIAG'LL 9l uewom 9LM 9Ld

(S9n1p1gIoW-0d Yiim)
TAW z aio oSl 0'99 0'sE 0€ 09y  123j9p sied ‘dwoipuAs sojueq-sialy3  SIeKQL 9l uewom 9LM SLd

9|qedijdde

LWW 6 M ot 00l 324 0SS 10N awolpuAs sojueg-si9ly3  sieak Gyl 9l uewom 9ILM tLd
LWW oL 7 oSl 0'8S 0'sE 0'9¢ 00 pariodal sisoubelp oN s1eaf / 4 uewom LZM €ELd

SIMJY1IRO03]S0 ‘Bwolipufs uled

Jeuoibal xajdwod ‘eibjeAwolqy
LWW 6 VM ool 0y 0¢e 00€ 0€e ‘3WOIpUASs sojued-si3|y3 sieak9 JA» uewom LIMTLd
LWW 6 MSN 0'€ ool oyl 0'6¥ 06l eibjeAwoiqiy s1eafk / L uewom LM LLd
LWW ol MSN 06 (1274 0/l o'y 00z awoipuAs sojueg-si3|y3 sieak g €C uepy €CN 0Ld
AW € JIA ool 0'9¢ 09l 0'LE 0'0€ (samipigiow-0> yum) sntyiejfpuods s1eakg [44 uewom TTM 80d
LWW ol VM oSl 08¢ 0Le 0Lz 0ce panodas sisoubelp oN s1eak L [44 uewom TTM 90d

(edone1ds ‘uonessuabap ‘uonelusay
LWW oL M oSl 0’67 061 0'LT 0°0€ Jsip ‘sisoljods) uted 63| pue speg  s1edks| 6l uewom 6LM~S0d
papiroid 10N papiaoid JoN YM o'l 0'8 08 0'LS 0'9¢ papiodar sisoubelp oN s1eak g € uep €TIN€0d
LAW 8 M 0's 06 X% 005 00T (uoneiusay sip) uted ypeg  syuow9 8l uepy 8L 20d
LWW oL 7 09 00z o€l 08¢ 0'9¢ payodas sisoubeip oN  sieahg| 0C uewom 0ZM™L0d
Jeale wLZ0Z Ul (3|Pap) 21818 #xx910DS %9100 9100s 142I00S  |910DS QLY  (SSIMPIGIOW-0D [RI3[HSOINISNUI-UOU uoneinp (s1eaKk) 13pusn Jswueddieyd

d1ydeibosn abejueapesip dJUoIYI-§)dJa1g 3|eds-gns 3[eds-gns 035d INOYUM J0 YyUm) (s3)sisoubelip uted dD aby
pue abejueape ERCIETIEM]] Kyianas dWD pauodal-jjas Alewd
J1WOU013-0170S uled |49 ured |49
EINEIE!

J0 Xopul v413S

"(0z=N) 3|dwes Apnis ay1 Jo sdnsuSIdRIRYD [eNPIAIPU| *E d|qeL



—
<<
—
1]
<
>
T
v
-

'L WW 01 ¢ W Wi} ssaualowas buiseanul yiim a1owai Jo |eans ‘jeuoibas buipnppul ‘sa1d ueyijodosisw apisino paiapisuod ae £ W 01 Z WIN Payisse)d seale

3lym ‘ueyjodosldw se payisse|d si | NN DIowas AI9A 10 310wal ‘[eint ‘uelijodoidw SI UOIEIO| B JBYIBYM SSULIP YdIYm (IIN) [SPOIN USeuoly payipoly ueljensny ayl o} buipiodde pauysp sem ease diydeiboan #
‘[720z 19quisndas 6 passadde ‘DUsqap SV ‘eleisny ‘(y4]3S) Sealy 10j saXapu| dIWOU03-0120S ‘(LZ0gZ) SI1IsIelS Jo neaing ueljessny] [eisuab ul abejueape ialealb pue sbejueapesip jo

32e| SANRJ3I B S1edIpuUl 310ds ybiy e 3jiym ‘jesdusb ul abejueape jo yde| e pue abeueapesip 191eaib AjaAIle[al S91RIPUI 9102S MO| B ‘(0L—L) S3|IP3P Ul passaidx] sainsesaw abejueapesip pue abejueape aAlle[al Yloq
SIpN[DUl X3PUl SIY] "BIJe UB UIYUM Spjoyasnoy pue 3|doad Jo SUOIIPUOD [BID0S PUE DIWIOUOIS Y} INOGe UONBWLIOJUl SSZUeWWNS JYSYyl YL (QVSHI) 9beiueapesig pue abejueapy JIWOU0D3-01D0S ALY JO Xapu|
9y] -abejueapesip pue sbejueape dIWOU0I3-0/20S dAIIR[2) O} Hulpiodde eljesisSny Ul Sease syuel eyl sNIsielS Jo neaing ueljensny 3yl Aq padojaaap 1onpoid e si (y4]3S) Sealy 1oy SaXapu| dIWou033-0120S 43S vv
‘elUBWISE] =SY] ‘PUB|SUIIND =10 ‘S9IeM YINOS MIN = SN ‘BLOIIA=D|A ‘BljeiIsny WI9ISIM =Y :S93e1S v

Jskeme, syuasaidal ,p, pue ,Jansu, syuasaidal 0, 24ym ‘4 01 o woiy buibues

9]eds 1Y Julod-G B UO Pajes SWdY { JOAO WINS Sy} se paje[ndjed ale sai0dS ‘syybnoyy diydoiiseied Jo sjpAd) ybiy 1d3yya1 s2103s JaYbIH (91— dbuel) 310ds (dluoiyd-5Hdjaug) [05]91eds buiziydosiseied uled JoUG s
'suonsanb 9dUSJ3IRIUI USASS BY) JO dBEIIAE UE S| 3[BISGNS 92UIDLIRIUI 3Y] ,S319441ul A]919]dwio)), sluasaidal O pue ,219)431ul 10U $30(,, SIUSsaIdal O IdyMm ‘3|edS Burlel duswNU QL 0} 0 B UO pajes e

suonsanb adUdIRYIAIUI B "9IUIBHIUI BuLnseaw SwWaY Y 40} 31035 |49 parodal-yas sjuaned ayy uo paseq Bulall Ajiep Jo SANIAIIDE Yim ddUI9aMUI uled Ia1ealb 3103yal $2100s JaybiY [ §]9ousIapaul uled-|dg .
‘uibew ued noA se peq se uted 0L, pue uied ou syuasaidal 0, 19Yym ‘ajeds Bunes dusWINU Q| 01 O B UO pajes (mou Jybu

uted pue y2am 1sed ay3 4aA0 uled 1se3| ‘1s1om ‘9BeI9AR) SWSY 7 JI9AO D10DS UBSW BY) Se palejndjed aie pue AJaAds uted Ja1ealb 129yai Sa100s 19ybly A1IsAas uled-|dg "9100s A11anss uled (1dg) A10ludAu| uleq Jaug .
uapyuod A319]dwod, swussaidas 0L, pue ,1uspyuod |je 1e jou, syussaidas ,0, d19Ym

‘31eds QL O3} | 3[eds Huiles dLUIWINU B UO| Pajes SWIY (L JIAO WNS Y} se Palejndjed e sa10dS 'sjal|aq Adedyya-j[as Jabuoils 199yal 21035 1aYbIy DISd (09—0 bues) 3103s (DISd) dieuuonsand Adedwyy3 Jjas uied Lt
oWl |yl Jo e, siuasaidal 0L, pue ,swil 9yl Jo auou,

syuasaidal 0, d19YM ‘9eds gL 0} | e Uo sbuiel yum swall 0 JSA0 WNS Y} Se Paje|ndjed dle S0 USPIOSIP [BIUSW BI9ASS B Y 0) A|9YI| Je OEZ SI0DS pue I9PIOSIP [eIUSW d)eldpow dAey 0} KDYl die 67-5T
$3102S ISPIOSIP [eIUSW P|IW B dARY 01 A[9YI| SIe 707 S2103S ‘||oM 3q 01 A|9)1| a1e 07> $2102S “ssaJlsIp [ed1bojoydAsd 4a1eaib 13|21 $3100s Jaybiy oLy “(05—-0L Sbues) 21035 (QLY) 9|eds ssansiq [ed1bojoydhsy Ifssay |
dIND 119y} Joy sisoubelp e paAl@dal pey asayl Jo 19s-gns

e A|Uo 3)Iym ‘sa1n1dnIIs [e13[9sojNdSNW ulyum Buisue se paaisdad ‘Ajpusiiiwusiul 1o A|Snonuiuod JaYus ‘syiuow €< 4oy padusiadxs uted panodal-jas “'1 ‘Apnis syl Joj euSLID uoisnpul Syl 19w syuedpied |y X
*9AIINJISUOD Jou dJe sidquinu juedpiyied ayy Apnis siyl ul Jed ayel o0} pardo AsAins auljdseq ayy pad|dwod oym syuedpinied |e jou sy ‘AsAins

suijeseq ays jo uonajdwod uodn siaynuspl paubisse s1am syuedidinied "yoieasal jo weiboid HiydAw |[e19n0 Sy) Jo 1ied Se saIpnis 10w Jo Suo Ul Led Syel 01 123[3 pjnod siueddiiied JuswilinIdal, Ul paledIpul sy @

LWW S VM 08 08¢ o€l 0'9¢ 0'ce siyye ‘eisejdsAp diy sieak g €C uey TN ved
SAW 14 MSN 0L 0€e oSl 0'LE 08¢ (S2nIpIgIoW-0d Yum) shuyuy sieaf /| 6l uep 6LW €td
9|qedijdde (sa1p1gqiow-0d
LWW oL MSN 08 (147 0'5C (1343 10N yum) swoupufs AyjiqowsadAy  sieakgl 8l uewom 8LM™LZd
Jeale w120z ul (3Pap)  21e1s #x%21028 %x9102s 21025 149100S (91025 QLY  <(SONIPICIOW-0D [BI3[3YSO[NISNUI-UOU uoneinp (s1eA) 1apuan sSiuediyiey
d1ydesboan abejuenpesip SIU0IYd-SIdJolg 9|ess-gns 9|eds-qns 03sd INOYUM 10 yum) (sd)sisoubelp uted 4D aby
pue abejueape ERICIETIEM]] JSTIEVEY dWD pauiodal-jjas Alewid
J1WOU013-0170S uted |49 ured |49
EILIEY

J0 Xopul v413S

‘panunuo) ‘€ 3jqel



YOUNG PEOPLE’S CHOICES ABOUT THEIR MUSCULOSKELETAL PAIN CARE ’ 9

E D
R T 2 M P Theme 2:
C Experiences
with healthcare
@ providers and
services

Theme 1: 0
Experiences of Q Q
living with and N

Mamaging © Subtheme 1.1:

CMP A Interference with
daily life and
valued life
activities

A

~

Subtheme 1.2:
Cognitive and
= emotion load
5] living with, and
managing CMP

~
~
~

Theme 3: Choices
about CMP care

Figure 1. Depiction of the three interacting main themes describing how young people make choices about their CMP
care. Each theme is represented by a different color shade in the inner circle. The cross-cutting dimension (outer circle
extending with dotted lines from the center, shaded) illustrates where and how young people identified DHSs could

augment their CMP care.

demands, such as finding and making sense of information about CMP care, and remembering what to
do. Living with CMP was emotionally draining because of the difficulty young people experienced in
judging progress with their CMP care, or recovery, because of the enduring nature of chronic pain.
Further, CMP was described as limiting their social participation due to the functioning limitations and
stigma associated with CMP.

Interference with daily life and valued life activities

Young people described how CMP impacted their day-to-day lives, interfering with their capacity to do
the things they valued. CMP impacted young people’s physical functioning and their ability to participate
in valued life activities (including work, study, sport and socializing) and their ability to “get out and do

normal everyday things.

“So before, when, when | was younger, | was; | love my sport and | was, | was playing lots of sport. And it was
basically the, the main thing in my life that that brought me confidence and joy and, and having that kind of taken
away was, it was a big factor in how [ felt mentally.” (P24_M23)

The experience of pain itself, the fatigue of living with it, and managing their CMP, influenced their
ability to participate in their daily activities.
“I get like really fatigued and | think it kind of takes it out of you, having to, you know, trek for ages [to see a

healthcare provider] and then you don’t want to do anything else with your day and you're like ‘oh, is this even
worth it?” (P6_W22)
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CMP also impacted young people’s mental wellbeing, which interfered with their social life and inti-
mate relationships.

“Umm, | think, when |... | usually find appointments in person have always helped. Coz I feel like my, how | feel like
with my pain is very yeah, connected to my emotions as well, and if | feel quite feel quite low about it, it'll usually
be, because I'm not around people that help out with that” (P23_M19)

For example, young people perceived that managing the burden of CMP limited the time and energy
they could give to their relationships.

“I think there'’s definitely an impact on mood which you can take into relationships... And there’s a level of under-
standing that you hope can be there with other people when you do have kind of these conditions, and and things
like that” (P11_W21)

Young people also reflected that they experienced stigma from living with CMP, and hoped others
would understand the burden of CMP.

“I think the thing about chronic pain and actually just any, any medical condition is that if there’s almost a stigma
sometimes attached to having it” (P10_M23)

Cognitive and emotional load living with, and managing CMP

Young people reflected that living with CMP was emotionally taxing and required substantial cognitive
effort to constantly participate in self-care. Self-care activities were cognitively demanding for young
people, including finding credible information about what to do and how to do it, and remembering this
information (e.g. what medications to take, what to do next).

“And at the end of the day like, especially when you're dealing with pain you're always jumping around. This is
always like so many people you have to see, or things you have to take or things you have to do, and it’s like, can
get really overwhelming. And | forget all the time.” (P13_W21)

Finding information about how to self-care was particularly draining for young people due to the
large amount of often conflicting and low-quality information they encountered (e.g. from family,
online) and had to make sense of. While some young people developed strategies to establish the
credibility of information they gathered (e.g. reading academic papers, checking reference material),
“making sense” was described as mentally taxing and time consuming. However, this “sense-making”
was also considered an unavoidable, yet necessary part of their self-care responsibilities, in part,
because they identified that simply following other’s advice (e.g. social media influencers) could cause
more harm than good.

“I rely on education, resources, reading academic papers because | have some access to those and stuff like that to
try and find my best information, which isn't easy, and it is time consuming. But it’s kind of what | need to do.”
(P20_W23)

Living with CMP was emotionally demanding because of the enduring nature of chronic pain.
Participants identified an emotional toll stemmed from a perceived sense of stigma from living with a
chronic condition (in this case, chronic pain), no sense of improvement or progression, because “you're
always in pain,” social isolation, and the inability to participate in valued activities which impacted their
sense of self.

“You feel like you've not gotten anywhere because you're always in pain. It would be nice to look back and be like,
‘oh, actually like, I've come a long way, ... So, | don’t know.” (P13_W21)

How a digital health solution could support young people’s experiences of living with, and
managing their chronic musculoskeletal pain

Young people identified how a DHS could support them in living well with CMP and buffer the burden
imposed by CMP. DHSs were perceived as being potentially helpful in addressing a number of these



YOUNG PEOPLE’S CHOICES ABOUT THEIR MUSCULOSKELETAL PAIN CARE ’ 1

challenges. For example, young people identified a role for DHSs in connecting them with timely self-care
support when needed (e.g. for validation, for mood support, for pain flare help) and to help them to
find credible information about their CMP and care options (e.g. information about my condition, making
sense of medical jargon). In this sense, young people perceived that DHSs could help shift the burden
of self-care by freeing them from having to think about what to do and how to do it (e.g. goal tracking,
medication tracking, appointments, exercises).

“I kinda want it to be my brain when | can’t be. So | want it to be essentially like the logical side of things...
And just tell me what to do, so | don’t have to think about what | should be doing or what's happening.”
(P11_W21)

In addition, young people described the potential for DHSs to connect them with online communities
of other peers living with CMP. These connections could expand their social support network to address
feelings of loneliness (e.g. to share CMP care experiences, seek information about CMP care or broaden
their support network).

"

.. if there was, like, a social like forum, or something that you could talk to other people who are experiencing
similar circumstances. So, you don't feel like you're the only one, | guess.” (P15_W16)

Theme 2. Young people’s experiences with healthcare providers and healthcare services

Young people living with CMP frequently interacted with different healthcare providers, leading to vari-
able healthcare provider experiences (subtheme 2.1). They perceived the frequency of interactions and
the multiple healthcare providers to be key factors contributing to the burden of managing their CMP.
Young people often experienced challenges in finding the right provider and communicating effectively
about their CMP care needs. Young people wanted care to be more aligned with their preferences, and
information about local health services to be more readily available to them (subtheme 2.2). They con-
sidered how DHSs could help to align their experiences of healthcare and service navigation more closely
to their preferences.

Experiences of healthcare inform preferences for clinical encounters

Young people experienced variable care encounters with healthcare providers. Young people character-
ized unhelpful healthcare experiences as: those which involved inconsistent or contradictory messaging
about their CMP care; care that was time consuming; and care that was dehumanizing, either because it
made young people feel disabled, medicalized or involved poor “bedside manner” (therapeutic relation-
ships). These experiences made it hard for young people to trust healthcare providers.

“But, because | find it really hard; I've been in situations where there’s heaps of people in like my treating team,
and like a lot of them, have different opinions. And like, | find that so confusing because I'm like, meant to be like,
listening to them - but they’re all saying different things. So then | just feel more confused... when you hear all
these conflicting opinions like that - | don’t know who to trust - so | think | still have to work that out.” (P1_W20)

“I do think that having a rapport with a practitioner is really important because, like, I've had plenty of health
practitioners that just kind of brush me off and not take me seriously.” (P6_W22)

Further, young people sensed that if they did not say the “right” thing they would not get the “right”
help. Young people also explained that having to repeat their clinical history to new healthcare providers
required additional effort because they had to prove their healthcare needs repeatedly.

“There’s a lot of times when you go to an appointment, and you don't actually know how to describe where you're
at or what you're doing, or you've had a huge week, and you're overwhelmed. You don't have the right words. And
then you're worried that if you don't say the right thing you're not gonna get the right help. which has happened
to me as well when you go there, and you don’t know what to say.” (P13_W21)

Young people preferred healthcare providers who listened to their story, engaged with their perspec-
tive (not dismissive) and validated their experience.
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“I think that’s when, you know, healthcare practitioners dismiss you. You do feel disempowered and do feel like you,
you know, you aren't validated. Whereas the flipside of that is actually being told - Yes! And what you're experience
- that, that pain is normal...like it is known that you can have that type of pain. And so you do feel validated.”
(P10_M23)

Young people wanted information that they shared about themselves (e.g. clinical history), and infor-
mation that was shared with them by healthcare providers, to be streamlined to minimize having to
repeat themselves or make sense of information.

“..the biggest thing is just | have to repeat myself every single time | got to a different clinician. It's just inconvenient
and takes up time.” (P03_M23)

In this respect, young people recognized the benefit of a “central” health data repository which could
be accessed by them and their healthcare team to support healthcare coordination (e.g. a digital inter-
face that was used by all healthcare providers). In this way, their overall experience of healthcare could
be “leaner” and less overwhelming.

“I prefer my healthcare to be relatively minimal. | don’t wanna be in different doctors and specialists every day of
the week, and things like that. It can feel almost a little bit obsessive and kind of taking over your life if there’s a
lot” (P11_W21)

“I do think it would be great if there was a way to share data between multiple clinical options.” (P3_M23)

Navigating local health services

Young people described that while it was easy to find information about CMP care services from other
countries online (e.g. from the United Kingdom, United States), information about their local health ser-
vices was difficult to find (e.g. information about local support organizations, local healthcare providers
with expertise in their condition) and/or too generic to be useful.

“I think a big thing like here is relevancy and like the relevancy of like resources and information that’s provided.
Because a lot of information and like resources that I've been able to access in the past have had some good like
general information. And then all of this specific information has been relevant to the UK or to the US. Or, or like
other places around the world. And so, finding specific, relevant information is pretty hard.” (P20_W23)

One young person explained how they spent years seeking specialist care, only recently finding a
provider who they felt was appropriately skilled to support their CMP care.

“With my personal experience, like, we haven't been to the right specialists for like all these years. We've only just
recently found like someone that knows what they're doing.” (P17_W17)

Young people valued practical information about navigating the care and services they could access,
including the service fee subsidies available to them, service wait times, and information about accessi-
bility (parking, physical location, noisiness of the practice).

“And then, even just like information, like practical information, because it's often really hard to find that in terms of
like what people’s wait times, like, what's the accessibility like off where - like getting there? And things like that,
because often you have to do a lot of that - finding out the information for yourself. You know, like calling up and stuff
like that; because often that information isn't easily accessible, so that could be really helpful, too...” (P19_NB24)

How a digital health solution could support young people’s experiences with healthcare
providers and healthcare services

Young people perceived that DHSs they could augment and support clinical encounters by helping with
communication with healthcare providers by producing reports (e.g. symptom tracking) or tips to facili-
tate more helpful clinical encounters (e.g. checklists).

“But maybe it’s also available for your health care professionals. They could see how you're tracking. But yeah, then
also, like as your answers change, what’s recommended to, you also can change. So, then it becomes more person-
alized as it moves on.” (P13_W21)
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DHSs were also perceived as a mechanism that could support coordination between their healthcare
providers by enabling interprofessional communication or monitoring and responding to young people’s
needs (e.g. tracking progress and personalizing care).

“I think it would be cool as a healthcare professional, if you could log in, like you could either log in as a client or,
or log in as a healthcare professional, and then actually select your patients, and if they allow it, maybe be like, oh,
‘this is the notes that their physio put down, especially with Physios and GPS.” (P13_W21)

Young people also perceived that a DHS could help with health service navigation by generating
information about resources that theycould access in their local setting, such as local support groups/
organizations or condition-specific providers (specialists).

“I think a big thing like here is relevancy and like the relevancy of like resources and information that’s provided.
Because a lot of information and like resources that I've been able to access in the past have had some good like
general information. And then all of this specific information has been relevant to the UK or to the US. Or or like
other places around the world. And so finding specific, relevant information is pretty hard.” (P20_W23)

Theme 3. Young people’s choices about their CMP care

Young people discussed a range of factors that influenced how they made choices about their CMP care,
and these were intricately linked to their lived experiences of managing their CMP (Theme 1), and their
healthcare experiences (Theme 2, Figure 1).

Young people typically chose care that minimized the burden of CMP, effort required to self-care,
minimized risks of harm and were able to be used for a long time. In making choices about care options
for their CMP, young people considered the balance between effort expenditure with conserving energy
(subtheme 3.1), financial burden (subtheme 3.2), and potential gains in quality of life (subtheme 3.3).
They expressed preferences for CMP care options that were energy efficient so they could continue to
engage in other aspects of their life (i.e,, consumes the minimum amount of energy required to get the
desired benefit), affordable, aligned with their CMP care goals, and tailored to their personal goals and
needs (i.e., their lived and care experiences). Finding a balance between these often competing priorities
was difficult for young people because they did not know how effective a CMP care option was until
they tried it.

Balancing effort with conserving energy

In choosing care options for CMP, young people considered how much effort was required to access or
adopt it. Interventions or services requiring high effort or energy expenditure consumed young people’s
limited energy reserves, reducing their potential to participate in other activities they valued. Consequently,
young people chose CMP care that consumed less energy, yet still provided them with benefits. For exam-
ple, CMP care options such as those involving hours of travel time, were not preferred, whilst using sleep
as a (self) care strategy was preferred due to its relative ease of access (anywhere, anytime).

“So kind of to summarize all those; | prefer my health care to be relatively minimal. | don't wanna be in different
doctors and specialists every day of the week, and things like that. And it can feel almost a little bit obsessive and
kind of taking over your life if there’s a lot” (P11_W21)

“So initially, it'll be due to, you know, inconvenience of the pain and and the impact on my work and social life, and
then that will, that will determine how much intervention it requires. So if | need, like a low intervention pain option
because you know, the pain is not too bad. | might take some paracetamol or something like that” (P3_M23)

“It took him two hours just to get there. Like there’s two hours there. And an hour there that and two hours back
or something that, like, almost your entire day is just gone. | guess that sort of comes with the, maybe, level of
engagement but | guess that’s something people probably think about. Maybe me like not so much, but definitely
if I was like really busy, I'd have that so in the back of my mind.” (P2_M18)

However, this preference was balanced against their perceived CMP care needs (e.g. need to address
pain levels), where greater needs necessitated greater tolerance for options with higher energy demands.
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Financial burden

The cost of CMP care was described as an additional source of stress experienced by young people
because of the concurrent high cost of living and private healthcare in Australia (e.g. provider costs,
digital health solution costs), and young people’s often limited financial resources, even if their parents
offset the direct costs of care.

“Yeah, | think cost is massive, because at the end of the day it just creates more stress in a way, if | know, even if |
know it's gonna work, But if it's gonna cost a lot of money, it's just adding stress in a different area of my life. So
even though it works with pain management it’s just, | can’t keep going to all these appointments that cost a lot
of money because they end up creating more stress. I'll have to work more which, Yeah, it kind of has a backwards
effect, in a way.” (P8_W22)

In choosing a care option for their CMP, young people considered both the cost of an intervention or
service itself and the cost of accessing the intervention, such as transport (e.g. taxi, public transport). In
considering cost, young people were also mindful about indirect costs in their care choices, for example,
income loss due to time off work to access care. In choosing an intervention, young people also consid-
ered what private health insurance and public health system subsidies were available to them (and, in
some cases, to their families) to help offset the care costs.

“Do we have health insurance? Do we, like are we going through the public system? can we access things that
mitigate the cost impact on us? | think that’s; it'’s a big consideration.” (P3_M23)

“| think costs obviously, is a big thing. | think in the past I've used a pain app and before | was working, mum was okay,
obviously with the less expensive pain apps. But | think a lot of them are quite expensive in general, so that that was
a challenge. Mum would have done anything but obviously the cost was sometimes not accommodating.” (P23_M19)

Preference for chronic musculoskeletal pain interventions that improve my quality of life,
minimize risk and can be used long-term

Young people sought and chose CMP care that helped them to control their pain so that they could live
the life they wanted to and achieve their goals (e.g. to “move and get outside and be active”).

“l want strategies that kind of align to my goals and lifestyle and let me live those out.” (P11_W21)

Care that provided rapid pain relief, a distraction from pain, experience of pleasant emotions, or pre-
vented pain were preferred by young people. CMP care that supported their physical functioning was
also valued (e.g. physiotherapy).

“l tend to prefer going to physiotherapists and things like that, and chiropractors rather than seeing GPs pretty
regularly. But | think that’s more kind of starting to align with that, | prefer the movement-based side of things and
less of the medication.” (P11_W21)

Recognizing that their mood and pain were interrelated, young people were more likely to choose
care that supported their mood and outlook for the future. Consequently, young people preferred CMP
care that was tailored and responsive to their needs and preferences at the time. For example, young
people valued care that targeted to personalized goals, that was aligned to what was important to them,
and that helped them to stay engaged with their current CMP.

“l would say like having an individualized pain management plan would be good because like, sorry, | just stumbled
across my words, just like going to the physio or going to chiro or whatever, and then doing whatever else they do
on other people may not work for you. You might go back later feeling even worse or like even in a few hours be
back to the same pain. So having things that, you know, work for you and making it individualized, | think is really
important.” (P6_W22)

Young people also felt that non-personalized care, such as generic exercise, could be potentially harm-
ful if it was not tailored to their situation, and so for this reason, they felt that personalized pain man-
agement plans were important in their care.
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“I've been implementing that without really having having it called pacing to me. It’s it’s just a, a way of focusing
on, on the the things that you value and the things that bring joy and kind of ease in your way back into those
things. And | think that’s important, because you yeah, like | said, your mind is focused on on things that bring you
joy rather than dealing with pain and and and worrying whether what you're gonna do is - what you're doing - is
gonna bring on additional pain.” (P24_M23)

Young people described balancing the benefits of CMP care interventions/services to their quality of
life against their potential harms. For example, in choosing pharmacological treatments for their CMP
care, young people carefully considered the short- and long-term risk of harms associated with medi-
cines, including the risk of medicine interactions and “toxicity.” Young people preferred CMP care with a
low risk profile and that did not interfere with their lifestyle, such as university study. However, this was
balanced against their immediate need to manage their pain, such as during a pain flare.

“I guess side-effects sometimes, if you'’re on meds for really long time, you just have a lot of side effects. but | mean,
if it helps you manage it; like I'm on medications to help manage my pain. It's really good to help manage it, like
if you have a flare up, extra medications might be needed. That’s fine, too. | just. | think it's a good way to manage
pain definitely. But like side effects, and you know you kind of go to weigh up pros and cons. So that’s how | see it,
I think” (P12_W17)

Their choice of an intervention or service was also informed by how readily it could be reused over
time (e.g. over years). Young people recognized that some interventions were limited in their repeatabil-
ity over time (e.g. potential adverse effects of drug interventions when used long-term), whilst others
could be safely repeated, such as self-care strategies like sleep. Young people recognized that they
needed to take a long-term view to managing their CMP. Consequently, they preferred CMP options that
could be repeated over a long period of time (years) with low risk of adverse events.

“What’s kind of sustainable and what’s not. So like, for example, like drugs. Like, I've taken a heap of
anti-inflammatories before. Or like tramadol and what not. But it's not sustainable. Like, it's great if you need to get
through the day, or you need to get through like, something. But at the end of day, like it does do a lot of damage.
Like when | was seeing a rheumatologist, | had to get prescribed extra medication for my gut. Purely because it was,
you know, the anti-inflammatory were so, like abrasive internally. So | don't believe they're sustainable. So usually, |
just look for stuff that | can actually yeah, use long term...And it's one of those things where like, unless | was
probably in my sixties and it was like, Oh, yeah, actually, like, | can't live at all - like, | can’t at all - then | would
probably consider it, but especially when you're young, there’s there’s just too much to risk, and they don't really, |
think, tell you everything, either. It's it's just a quick fix, really” (P13_W21)

How a digital health solution could support young people’s choices about their chronic
musculoskeletal pain care

Young people felt that a DHS could help them to make choices about their CMP care by helping them
to prioritize CMP care options based on their values and preferences. For example, young people
explained how they wanted a DHS that could capture their preferences for care recommendations and
offer personalized strategies.

“So maybe like when at the start, when you're saying, um like in the ‘get to know you’ part, ., you could like say
your preferred interventions, perhaps, and then so when you umm like, ask a question, and it says, oh you should
do this, it can prioritize the ones that you would probably prefer, and would be better for you.” (P05_W19)

Discussion

While the extant literature provides insights into the lived and care experiences of young people living
with chronic pain [4,15,16,27,52-56], to our knowledge, this is the first study to explore how young peo-
ple’s lived and care experiences influence their care choices for CMP, and where and how a DHS could
optimally support their experiences and care choices. Understanding how young people make choices
about CMP care is important; their choices can affect their current and future health and wellbeing and
can inform how care and health services are planned and delivered, including digitally-supportive care.
This is particularly relevant in contemporary healthcare where young people are digital natives and expect
digitally supportive care [15,32], and where digitally-supportive care can mitigate care inequities [57].
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Our visual display of findings (Figure 1) suggests that young people’s lived and care experiences and
their choices about CMP care are interrelated. Young people make choices about their CMP care by bal-
ancing their desire for a meaningful life (defined by their valued activities, e.g.; study, work, sport, social-
ization, relationships) against their self-care needs and responsibilities, and concurrently, aligning care
choices with their preferences for interacting with healthcare providers and services. For example, young
people may choose to abstain from accessing healthcare if the effort required precludes them from
engaging in other valued aspects of their life. This balancing act requires young people to evaluate their
CMP care options by gathering information about the potential benefits to their quality of life, financial
cost, the energy required to adopt or use an intervention, and to what extent the care option is person-
alized to their context, values and preferences. These factors are all relevant to service and system-level
planning for CMP care, highlighting that CMP care for young people is more likely to be accepted and
adopted when these parameters are considered, for example, through co-creation efforts [12]. Further,
our findings suggest that DHSs can support CMP care and self-care. Embedding DHSs within health
services in a way that provides timely, integrative and personalized care could help young people who
are often left “waiting in pain” [23,32,58-61], and better support them to navigate health services and
systems; a barrier to care identified in our study and others [62]. For example, DHSs were perceived as
supporting young people’s confidence and capacity to self-care by helping to buffer the cognitive load
involved in self-care; augmenting young people’s interactions with healthcare providers and access to
CMP services; or helping young people to make informed choices about CMP care options [63].

Lived experiences were characterized by CMP interfering with daily life, valued life activities, and men-
tal wellbeing, consistent with other reports of young people experiencing CMP [4,15,27,52-54]. Our find-
ings highlight that young people’s lived experiences and their care choices influence each other
bidirectionally (Figure 1). For example, young people described how their desire to return to valued life
activities, such as sport, drove care-seeking options that could help them achieve this goal. Similarly, care
choices also impacted their lived experience (e.g. the improvement in mental wellbeing when CMP care
choices supported returning to sport), highlighting the value of holistic and integrative pain care for
young people [4]. The central role of pain self-care to lived experience emerged as a prominent theme.
Specifically, pain self-care was identified as a responsibility that people with CMP carry to live well. Skills,
experiences and preferences in young people’s self-care behaviors influenced their choices about CMP
self-care and broader pain care. For example, young people described the cognitive burden associated
with finding and making sense of credible tailored CMP self-care information. Young people’s choices
about CMP care options were also informed by factors representing the overall value of care options (e.g.
effort involved, cost, impact on quality of life), in accordance with other studies describing young peo-
ple’s desire for greater information support including knowledge about pain, how to manage pain and
who to contact for help and support [52,64-68].

Healthcare experiences also influenced how young people made choices about their CMP care. Young
people expressed their values and preferences are not routinely considered in healthcare and they often
experience conflicting information and care advice, consistent with existing evidence [4,15,16,52,54-56].
Young people valued empowering and validating therapeutic relationships, being listened to, believed,
and respected [55,56,68,69]. While similar care priorities have been expressed by adults living with chronic
pain [56], these therapeutic skills are not routinely taught in an interprofessional model [70,71], or consis-
tently advocated for in clinical practice guidelines [72], particularly with relevance to young people.
Nonetheless, the importance of this approach is highlighted in the recent Canadian Pediatric Pain
Management Standards [73]. Young people described how their negative healthcare provider experiences,
such as feeling invalidated, having to “prove” themselves to receive care or repeat their clinical journey,
led to an increased burden in self-care responsibilities and dwindling energy reserves. In this respect,
young people described using DHSs for support (e.g. social media, websites, apps) but were at times
frustrated by them, such as when apps were not interoperable with their care providers’ systems. In this
respect, young people identified that a DHS could fill this gap. Here, young people identified that DHSs
could address their healthcare needs by supporting improved care coordination (e.g. through being able
to share information with and between health professionals) and enabling access to accurate and
time-sensitive information about their local services (e.g. cost, wait time, parking, healthcare provider
expertise). These findings characterize how young people perceive value from digitally-supportive CMP
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healthcare and offer an entry point for service co-creation initiatives with young people, for example,
using a youth council model [14].

Access to Australian pain care services typically involves protracted wait times [23], out-of-pocket
costs and young people’s engagement with CMP care providers may not reflect their preferences [25].
Therefore, considering how pain care services and self-care strategies can be augmented is critical to
addressing inequities and young people’s preferences for CMP care and choices in a timely and person-
alized manner [4,15,16,52,74]. In this respect, young people articulated how a person-centered, high-value
CMP service could be supported using DHSs. Using El-Osta’s self-care framework, self-care can be
described using four cardinal dimensions [75]: 1) self-care activities (micro-level, person-centered), 2)
self-care behaviors (meso-level, principles and actions that support, motivate and sustain positive self-care
behaviors), 3) self-care context (meso-level, patient-centered, health system focused) and 4) self-care
environment (macro-level, policy-driven, health system focused). This study highlights how a DHS can
reach across three of these dimensions, adding value to CMP care for young people. This is important
for health service designers to inform where and how a DHS can support young people to build confi-
dence in their ability to make well-informed choices about their self-care, while also supporting the
delivery of person-centered care [49]. For example, in the first dimension, young people described how
a DHS could support tailored and timely mood support, credible education about what and how to
utilize pain care options. In the second dimension, it was perceived that a DHS could help to motivate
behavioral change by helping to remember what to do (e.g. exercises, managing pain flares). In the third
dimension, young people described how a DHS could help with care coordination and access to afford-
able and convenient CMP services and communicate their care needs and history.

Our analytical approach is a strength of this study because it enables practical application of the find-
ings in the context of creating meaningful and acceptable DHSs and health services for young people with
CMP. Our findings support co-creation of innovative models of service delivery harnessing DHSs to support
young people across their pain care continuum with personalized and timely support [10], consistent with
experiences from services in mental healthcare [76,77]. Our approach and findings, aligned to global
best-practice co-creation frameworks underpinned by universal design principles [13,78], also inform cre-
ation of an equitable and inclusive digital health ecosystem for young people. Co-design and reporting of
the research with a young person partner ensured the research questions, design and outcomes reporting
were meaningful and respectful from a young person’s perspective. Focus groups were facilitated to min-
imize perceived power imbalance between researchers and young people and to promote rich discussion
between participants about how they make choices about their CMP care. It is possible that individual
interviews may have enabled greater depth of conversation than afforded with focus groups. Although we
achieved heterogeneity in classification of pain conditions (see Table 3), young people are still developing
their identity, values and preferences. This represents a potentially large variation in population preferences
for CMP care that may not be fully reflected in our thematic findings. Exploration of this variability in
future studies through purposive sampling and analysis within narrower age bands, by pain phenotype
and/or by other service characteristics (e.g. healthcare provider experience), may elucidate this variation
further and help consolidate the depth and transferability of the study findings. Further, the transferability
of our findings could be strengthened by seeking greater representation from men and people living in
areas of higher deprivation and rural settings, and diversity in sociocultural backgrounds.
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