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Abstract

Background: Research regarding the effectiveness of digital health interventions (DHIs) for people living with chronic pain
(PLWCP) is widely documented, though it is often measured against changes in clinical outcomes. To gain a comprehensive
understanding of the full impact of DHIs, it is vital to understand the experience of individuals who are using them. An
exploration of qualitative data regarding the experience of PLWCP engaging with DHIs could provide a more in-depth account of
how individuals interact and engage with such tools, uncovering the overall impact DHIs can have on the lives of PLWCP.

Objective: This qualitative systematic review and thematic synthesis aimed to appraise and synthesise relevant qualitative
evidence on patients experiences of engaging with DHIs for the self-management of chronic pain symptoms.

Methods: A systematic literature search of qualitative and mixed-methods studies published between 2013 and 2023 was
conducted on six databases: MEDLINE, PubMed, Embase, CINAHL, PsycINFO, and Scopus. Eligible studies included adult
patients aged 18 years or older with a chronic pain diagnosis (exceeding 12 weeks) reporting on the experience of engaging in a
DHI for the self-management of chronic pain. The Critical Appraisal Skills Program (CASP) checklist for qualitative research
was utilised to appraise each study. Following Thomas and Harden's 3-step inductive thematic synthesis approach, the
researcher performed line-by-line coding of each eligible article to identify descriptive themes. Through iterative evaluation of
the descriptive themes, analytical themes that facilitates a deeper understanding of the data were derived.

Results: Thirty-seven qualitative and mixed-methods studies were included in the review. Thematic synthesis revealed three
overarching themes encompassing five sub-themes: (1) personal growth, with two subthemes “gaining new insights’ and
“renewed mindset”, (2) active involvement with three subthemes “motivation”, “improved access’, and “healthcare decision
making” and (3) connectedness and support.

Conclusions: A positive experience with DHIs amongst PLWCP is achieved through an improved understanding of their
condition, greater self-awareness of how symptoms impact their lives, and an increase in motivation to play an active rolein their
healthcare. DHIs promote confidence and independence of PLWCP, as well as facilitate a sense of ongoing support between
routine appointments. However, DHIs may disempower PLWCP by placing too much focus on their pain and should be used as
an adjunct to existing care as opposed to replacing in-person appointments. Contrasting experiences in each of the themes
highlights that a “ one-size-fits-all” approach to intervention design and implementation is not adequate. In order to appropriately
meet the needs of PLWCP, the content and features of DHIs should be personalised. Future research regarding the development
and implementation of DHIs should employ a co-design approach, involving PLwCP and other key stakeholders, to ensure the
needs of PLWCP are met. Clinical Trial: The protocol has been published and is registered on the Prospective Register of
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Title
Patients’ Experiences of Digital Health Interventions for the Self-Management of Chronic Pain: A
Systematic Review and Thematic Synthesis

Abstract

Background: Research regarding the effectiveness of digital health interventions (DHIs) for people
living with chronic pain (PLWCP) is widely documented, though it is often measured against changes
in clinical outcomes. To gain a comprehensive understanding of the full impact of DHIs, it is vital to
understand the experience of individuals who are using them. An exploration of qualitative data
regarding the experience of PLWCP engaging with DHIs could provide a more in-depth account of
how individuals interact and engage with such tools, uncovering the overall impact DHIs can have
on the lives of PLWCP.

Objective: This qualitative systematic review and thematic synthesis aimed to appraise and
synthesise relevant qualitative evidence on patients’ experiences of engaging with DHlIs for the self-
management of chronic pain symptomes.

Methods: A systematic literature search of qualitative and mixed-methods studies published
between 2013 and 2023 was conducted on six databases: MEDLINE, PubMed, Embase, CINAHL,
PsycINFO, and Scopus. Eligible studies included adult patients aged 18 years or older with a chronic
pain diagnosis (exceeding 12 weeks) reporting on the experience of engaging in a DHI for the self-
management of chronic pain. The Critical Appraisal Skills Program (CASP) checklist for qualitative
research was utilised to appraise each study. Following Thomas and Harden's 3-step inductive
thematic synthesis approach, the researcher performed line-by-line coding of each eligible article to
identify descriptive themes. Through iterative evaluation of the descriptive themes, analytical
themes that facilitates a deeper understanding of the data were derived.

Results: Thirty-seven qualitative and mixed-methods studies were included in the review. Thematic
synthesis revealed three overarching themes encompassing five sub-themes: (1) personal growth,
with two subthemes “gaining new insights” and “renewed mindset”, (2) active involvement with
three subthemes “motivation”, “improved access”, and “healthcare decision making” and (3)
connectedness and support.

Conclusions: A positive experience with DHIs amongst PLWCP is achieved through an improved
understanding of their condition, greater self-awareness of how symptoms impact their lives, and
an increase in motivation to play an active role in their healthcare. DHIs promote confidence and
independence of PLWCP, as well as facilitate a sense of ongoing support between routine
appointments. However, DHIs may disempower PLWCP by placing too much focus on their pain and
should be used as an adjunct to existing care as opposed to replacing in-person appointments.
Contrasting experiences in each of the themes highlights that a “one-size-fits-all” approach to
intervention design and implementation is not adequate. In order to appropriately meet the needs
of PLWCP, the content and features of DHIs should be personalised. Future research regarding the
development and implementation of DHIs should employ a co-design approach, involving PLwCP
and other key stakeholders, to ensure the needs of PLWCP are met.

Keywords: chronic pain; digital health; digital tool; digital health intervention; mHealth; eHealth;
self-manage; self-management; pain-management; person-centred: experience; patients'
experiences; patient experiences; systematic review; thematic synthesis

Introduction

Background

Defined by pain that persists past the normal healing time of three months [1], chronic pain is one

of the leading causes of disability worldwide [2]. The intricate and diverse nature of chronic pain
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make it a complex condition to fully understand, as pain can occur without a clear underlying cause
and cannot be attributed to injury or disease. This is described as chronic primary pain and includes
diagnoses such as fibromyalgia, chronic primary musculoskeletal pain, and chronic primary
neuropathic pain. Pain that occurs as the result of an initial injury or underlying illness is known as
chronic secondary pain, and this includes conditions such as osteoarthritis, rheumatoid arthritis, and
cancer related chronic pain [3]. A systematic review assessing prevalence in the United Kingdom
(UK) estimated that approximately 43.5% of the population experience chronic pain, with 12% of
people living with chronic pain (PLWCP) report pain that is moderately to severely disabling [4].

It is well known that chronic pain is multifaceted, and this can present a significant burden to the
lives of those affected [5]. Physical symptoms are often accompanied by distressing psychological,
social, and economic factors that can impact every facet of an individual’s life [2]. Anxiety and
depression are commonly reported amongst PLWCP [6-8], with a recent study revealing that
approximately 12 million adults in the US concurrently experience chronic pain with symptoms of
anxiety and depression [9]. An individual’s social life can be disrupted by pain interfering with the
ability to attend social events and maintain relationships [10, 11]. Withdrawing from social activities
can result in isolation and loneliness, further exacerbating a decline in mental health [12]. Pain can
impact an individual’'s ability to work [13-15], which can increase the risk of becoming
unemployed[5]. A recent study found that PLWCP experience less reward for their work efforts, poor
relationships with managers as well as discrimination, threats, and abuse in the workplace [16].
Additional devastating factors of chronic pain include sleep disorders [17], substance abuse [18],
and suicide [19].

Treatment

To reflect its multifaceted nature, it is crucial that treatment addresses the diverse biopsychosocial
aspects of chronic pain. Evidence indicates that treatment that uses a combination of approaches is
the most effective for improving pain outcomes [20, 21], however access to adequate multi-
disciplinary treatment is limited [22]. Lengthy waiting times for treatment are reported around the
world [23-26], leaving patients with no other option than to rely on their GP for advice [22]. Self-
management, defined as “the individual’s ability to manage the symptoms, treatment, physical,
psychosocial consequences, and lifestyle changes inherent in living with a long-term disorder” [27],
poses a possible solution to the issue of limited access to treatment. Self-management techniques
encompass a range of disciplines, integrating approaches such as tracking symptoms, engaging in
exercise, relaxation techniques, and cognitive behavioural therapy (CBT) to address chronic pain
symptoms [28]. Such strategies enable individuals to play an active role in their healthcare by
treating and managing their pain on a day-to-day basis without relying on input from health services
or healthcare professionals (HCPs). A growing body of evidence supports that self-management
interventions are effective in assisting PLWCP manage their chronic pain symptoms [28-31].

Digital Health

A promising mode for delivering self-management interventions is through the use of digital health

technologies. The need for digitisation of healthcare delivery has become evident following the
COVID-19 pandemic, as digital technologies offer an accessible, affordable, and flexible approach to
managing chronic pain symptoms [32]. Digital health interventions (DHIs) utilise various modes of
delivery, including smartphone applications (apps), websites, wearable activity trackers (WATs), and
virtual reality (VR) [33], and the literature highlights promising effects of DHIs on clinical outcomes.

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]
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Pfeifer et al (2020) evaluated the efficacy of app-based interventions on a variety of chronic pain
conditions [34]. An analysis of 22 studies found that apps are significantly more effective in reducing
pain compared to control groups. Another systematic review that analysed the impact of web-based
and mobile-based self-management interventions on patients with chronic low back pain (CLBP)
indicated that there was a clinically important effect both at immediate and short-term follow-up on
pain relief and improved disability[35]. Furthermore, Monero-Ligero et al (2023) reviewed 22
randomised control trials to evaluate the effectiveness of mHealth interventions on a range of
chronic pain conditions. The results suggested that the use of mHealth interventions can have
beneficial effects on pain intensity, functional disability and quality of life (QoL) [36].

Despite an abundance of literature outlining the benefits of DHIs for PLWCP, the findings focus
primarily on clinical outcomes. Research regarding clinical outcomes plays a vital role in supporting
evidence-based practice, though these studies are not able to provide a comprehensive
understanding of how users interact and engage with DHIs. Qualitative evidence regarding patients’
experiences of engaging with DHIs could provide an in-depth explanation of the full potential of
DHIs by highlighting the impact DHIs have on the lives of PLWCP. Existing qualitative literature
regarding the use of DHIs amongst PLWCP focuses on barriers and facilitators to engagement as
opposed the full patient experience. Fernandes et al (2022) reports that too much information, an
impersonal feel, and a lack of flexibility regarding content are perceived as barriers to DHI
engagement[37]. Similarly, Svendsen et al (2020) noted that technology issues, too much
information, content not being tailored to individual needs, and lack of motivation negatively affect
engagement [38].

Objectives:

In order to fully understand how DHIs impact the lives of PLWCP and to ensure they are meeting the
needs of the people who are using them, the experience of PLWCP engaging with DHIs should be
explored. This could provide insights into how PLwWCP benefit from DHIs and highlight the associated
challenges, providing a more comprehensive understanding of the full impact of DHIs for the self-
management of chronic pain. These findings could potentially inform the design and development
of future DHls, resulting in more effective tools that actually meet the needs of PLwWCP. Therefore,
the aim of this qualitative systematic review and thematic synthesis was to identify, appraise, and

synthesise relevant qualitative evidence on patients’ experiences of engaging with DHIs for the self-
management of chronic pain symptomes.
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Methods
Overview
This systematic review and thematic synthesis was conducted and reported in accordance with the
Enhancing Transparency in Reporting the Synthesis of Qualitative Research (ENTREQ) guidelines
[39]; a completed checklist is presented in Multimedia Appendix 1. The protocol has been published
[40] and is registered on the Prospective Register of Systematic Reviews (PPROSPERO;
CRD42023445100).
Search Strategy
The search strategy was adapted and applied to six electronic databases: Embase, MEDLINE,
PubMed, CINAHL, PsycINFO, and Scopus. The full search strategy for each database can be found in
Multimedia Appendix 2. To retrieve relevant articles not identified on the electronic databases,
forward and backward citation searches were performed on the included studies. The
SPIDER framework [41], which describes the Sample (S), Phenomenon of Interest (Pl), Design (D),
Evaluation (E) and Research type (R), was used to structure the search terms and develop a
comprehensive search strategy relevant to the research question. The search terms that comply
with each of the key characteristics of the SPIDER framework are outlined in Table 1 [41].
Table 1. Search terms for each electronic database
Search terms
Sample “chronic pain” OR "chronic pain" OR "persistent pain" OR "long-term pain"
OR fibromyalgia OR "rheumatoid arthritis" OR osteoarthritis OR "neuro*
pain" OR "musculoskeletal pain*" OR "orofacial pain" OR "visceral pain"
OR endometriosis OR headache OR "irritable bowel syndrome" OR "back
pain*" OR "low* back pain" OR "neck pain" OR "joint pain*" OR sciatica
OR "cancer pain" OR "post surg* pain" OR "post trauma* pain" OR
"complex regional pain" OR "chronic primary headache" OR "chronic
primary visceral pain" OR "chronic musculoskeletal pain"
Phenomenon “telehealth” OR “digital health” OR mhealth OR ehealth OR telenursing OR
of Interest telerehabilitation OR "digital intervention" OR "remote consultation” OR
"electronic health"” OR "internet health"” OR "digital health” OR “health
technolog*" OR "health management app*" OR "digital health
programme" OR "digital health app™*"

Design "focus group ™" OR interview*

Evaluation experience* OR perspective* OR perception® OR accept™ OR satisf* OR
view* OR attitude*

Research qualitative OR "mixed method*" OR “grounded theory" OR ethnography

type OR "thematic analysis”

Each electronic database was searched on July 4, 2023 and updated on January 29, 2024. Each
search was restricted to papers published in the English language; grey literature, other reviews,
protocols, and unpublished studies were excluded from the review. Due to major advancements in
technology, only articles published in the last 10 years (2013-2023) were included, those published
prior to 2013 were excluded due to the potential risk of no longer being relevant. Search results
were imported to EndNote (version 20; Clarivate) and duplicates were removed.

Eligibility Criteria
The inclusion and exclusion criteria were based on the key characteristics of the SPIDER framework

outlined above [41]. Textbox 1 describes the inclusion and exclusion criteria, and a comprehensive
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account of the inclusion and exclusion criteria are detailed in the study protocol [40].
Textbox 1. Inclusion and exclusion criteria based on the SPIDER (Sample, Phenomenon of Interest,
Design, Evaluation and Research) framework.
Inclusion criteria
e Articles published in English in the period of January 1, 2013 to December 31, 2023

e Articles reporting on adults (aged 218 years old) who have been diagnosed with

any chronic pain condition exceeding 12 weeks

e Articles reporting on DHI, regardless of modality, to deliver self-management
strategies for managing chronic pain symptoms

e Articles reporting qualitative data, including mixed-methods studies with a
qualitative component, on patients’ experiences of engaging with a DHI for the
self-management of chronic pain

Exclusion criteria

e Articles published prior to January 1, 2013

e Articles reporting on participants <18 years old that have not received a diagnosis
exceeding 12 weeks

e Data describing participant expectations and perceptions rather than experience
of engaging in a DHI

e Experience of carers or HCPs

* Grey literature, reviews, protocols, dissertations, and quantitative data from mixed
methods studies

e DHis that deliver management strategies that involve regular live HCP contact

(such as through videoconferencing or skype)

Screening and Data extraction

Articles retrieved from electronic database were uploaded to EndNote (version 20) and duplicates
were removed. Articles were then imported to Rayyan, a software that facilitates screening in the
systematic review process, and titles and abstracts were screened by two independent reviewers
(AM and HM). Any disagreement between reviewers was resolved by discussion. Full text articles of
the included titles and abstracts were obtained, and the same two reviewers assessed the full text
articles for eligibility. Initially, disagreement between the reviewers was resolved through
discussion, however when resolution could not be reached a third reviewer was consulted (FM).

A data extraction table was devised by the research team, and two reviewers (AM and HM)
independently extracted data from 20% of the included articles (n=7). Data extraction forms were
then compared between reviewers to ensure that the key characteristics of each study were
extracted in a systematic and standardised way. The first author (AM) then continued to extract data
from the remaining included articles.

Quality Assessment/Critical Appraisal

Due to the subjective nature of qualitative research, assessing the methodological quality of
included studies is a crucial step to ensure validity of results. The Critical Appraisal Skills Program
(CASP) qualitative research checklist was chosen to appraise each article as the checklist is endorsed
by Cochrane’s Supplemental Guidance for Inclusion of Qualitative Research [42]. Assessment
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consists of scoring 10 questions regarding methodological quality as either ‘yes’, ‘can’t tell’, or ‘no’.
The questions concerned issues such as research design, recruitment strategy, data collection,
ethics, data analysis, and presentation and interpretation of findings.

Two independent reviewers (AM and HM) appraised 20% of the included articles (n=7), and
discrepancies were resolved through discussion. After comparing scores of the subsample, which
reached a high degree of agreement, the first author continued to appraise the remaining articles.
There are currently no standardised rules for the exclusion of studies based on their appraisal score,
therefore all studies were included in the synthesis.

Thematic Synthesis

A 3-step inductive thematic synthesis approach as described by Thomas and Harden was applied to
the results and discussion section of each included article [43]. This methodology was selected as it
is recommended by the Cochrane Handbook for Systematic Reviews of Interventions [42]. The 3-
step methodology provides an opportunity to extend beyond the findings of the primary studies by
deriving analytical themes from descriptive themes, which in turn facilitates a deeper conceptual
understanding of the data. Qualitative evidence syntheses have faced criticism for decontextualising
the results of individual studies [43] and therefore, before the 3-step thematic synthesis approach
begun, each paper was read in its entirety to grasp a full understanding.

In step 1, the first author (AM) imported the primary studies to NVivo, where line-by-line coding of
the results and discussion of each primary study was performed to identify concepts within the
data. In step 2, items coded in step 1 were grouped together to create descriptive themes, closely
aligning with the themes identified in the primary research. Finally in stage 3, by continually
examining and interpreting the descriptive themes, analytical themes that reflected a deeper
understanding of the data were derived.

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]
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Results

Study Selection

The search yielded 1709 records. After duplicates were removed, the titles and abstracts of 868
records were screened, and 85 records were retrieved for full text screening. Forty-eight records
were excluded; reasons for exclusion can be found in the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flowchart below (see Figure 1). A total of 37 records met all
eligibility criteria and were included in the review (Multimedia appendix 3).

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) study
selection flowchart

Total records identified

(n=1709)
Records removed before
Records identified from ) screening.
databases (n = 1690) Duplicate records removed
(n=841)
Additional records identified

through other sources (n = 19)

Titles/abstracts screened

(n - 868:} Excluded (n = 783}

Y

Full text articles screened for -
eligibility (n = 85) Excluded (n = 48)

Y

Article not published (n = 13)

Not reporting on PLWCP (n = 15)

v Not a seli-management DHI (n = 4)
Participants did not participate in the DHI

R . . (e.g. perspectives and expectations rather
Studies included in review than experience) (n = 12)

(n=237) Not digital (n = 4)
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Study Characteristics

The 37 included studies used a range of qualitative methods to collect data, including interviews
[44-72], focus groups [73-77], questionnaires [78], and a combination of interviews and
questionnaires [79, 80]. Eighteen articles conducted interviews remotely [44, 48, 51-53, 55-59, 62,
64-66, 68, 72, 79, 80] and five studies had the option of both in-person or remote interviews [47,
49, 63, 69, 71]. Two studies did not detail how the interviews took place [46, 70]. Focus groups were
conducted in-person in two studies [73, 74], online in two studies [75, 76] and one study utilised a
combination of both in-person and online methods [77].

The sample sizes ranged from 7 - 36, with a total of 707 participants. Four studies included only
female participants [47, 55, 69, 75], and the remaining 33 studies included both male and female
participants [44-46, 48-54, 56, 58-68, 70-74, 76-80]. The interventions were investigated in the
United States of America [52, 54, 55, 61, 64, 70, 71], the Netherlands [45, 56, 69, 72, 76, 79, 80],
Canada [50, 51, 63, 77], United Kingdom [44, 46, 47, 68], Australia [53, 57, 59], Sweden [49, 60, 65,
73], Germany [58, 62], New Zealand [74], France [78], Belgium [75], Norway [48], Turkey [67], and
one study was conducted in both Sweden and Denmark [66].

In terms of chronic pain conditions, six studies did not differentiate between chronic pain diagnoses
[48, 50, 52, 54, 57, 65], while the remaining 29 studies focused on specific chronic pain conditions:
knee and/or hip osteoarthritis [44, 49, 51, 53, 59, 63, 64, 73, 74], rheumatoid arthritis (RA) [46, 58,
67,72,79, 80], low back pain [45, 62, 66, 71, 78], cancer pain [55, 61, 75, 77], musculoskeletal pain
[56, 60, 70], chronic pelvic pain [47], irritable bowel syndrome (IBS) [68], temporomandibular
disorder (TMJ) [69], and one study which evaluated RA, psoriatic arthritis (PsA), as well as
ankylosing spondylitis (AS) [76].

A range of digital tools were used to deliver the telehealth interventions: smartphone applications
[45-48, 52, 54, 58, 63, 66, 67, 72, 74, 76, 78, 80], web-based interventions [44, 49, 51, 53, 55, 56,
59-62, 64, 68-71, 75, 79], virtual reality headsets [50, 77], social media [57], wearable activity
trackers [73] and one intervention offered both a smartphone application and web-based platform
[65]. The purpose of the interventions varied, with the majority of studies utilising a multitude of
different intervention components [44, 49, 51-53, 55, 56, 60, 61, 63, 65, 66, 69, 72, 75, 79]. While
the remaining interventions also incorporated a range of components, the main focus of the
intervention was on CBT or mindfulness and meditation strategies [47, 48, 50, 68, 77], self-
monitoring and symptom tracking [46, 58, 70, 74, 76, 80], physical activity [45, 59, 67, 73, 78],
virtual auricular point acupressure [54, 71], social support [57] and shared decision making [62, 64].
The study characteristics pertaining to each included article can be found in multimedia appendix 3.
Quality Assessment

Thirty-five of the studies included in the review were rated as ‘high’ quality by scoring over 7 out of
10 [44-56, 58-78, 80]. Two studies were rated as ‘low’ quality [57, 79], failing to describe multiple
key aspects such as the research design, recruitment strategy, data collection, and data analysis
process. Two studies did not clearly state the aims of the research [54, 61]. Four studies did not
provide thorough detail as to how the data was collected [46, 57, 70, 79]. Three studies also failed
to give an in-depth description of the data analysis process [57, 79, 80]. The item that was scored
most poorly throughout the included studies was the consideration of researcher bias, with 26
studies lacking sufficient detail on the relationship between the researcher and the participants [44-
47, 50-53, 56-58, 61, 63-67, 70-72, 75-80]. The full quality appraisal for each study can be found in
multimedia appendix 4.

Thematic Synthesis Findings
The data revealed three analytical themes that encapsulated patients’ experiences of DHIs for
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chronic pain management: (1) personal growth, with two subthemes “gaining new insights” and
“renewed mindset”, (2) active involvement with three subthemes “motivation”, “improved access”,
and “healthcare decision making” and (3) connectedness and support. The following sections

provide a description of each theme.

Theme 1: Personal Growth “I Could See The Change That Was Happening”

A dominant theme across all included studies was that participants experienced personal changes
that made them grow and evolve as individuals. Improved understanding of their condition lead
participants to adopt greater self-awareness of their symptoms. Participants obtained an optimistic
outlook on life through enhanced confidence and independence, ultimately accomplishing a sense
of acceptance of their diagnosis. This analytical theme encompasses two sub-themes: gaining new
insights and a renewed mindset.

Gaining New Insights “I Understand How My Brain Controls The Pain”

The majority of studies reported that self-management DHIs improved participants self-awareness,
facilitating a deeper “understanding of their condition” [44]. Participants were able to recognise
patterns and triggers that exacerbate pain by tracking their symptoms within web-based and app-
based interventions [46, 64, 68, 74]: “The one thing it did make me do was look at my diet more and
made me associate different reactions and triggers for my IBS” [68]. This sense of enhanced self-
awareness allowed participants to understand the relationship between different variables and how
this impacted their pain, which they could then make practical changes to their lifestyles resulting in
better symptom management.

Participants were able to identify thoughts and emotions that had a negative impact on their pain
using CBT [68]. Mindfulness and meditation sessions equipped participants with various skills to
reduce stress and anxiety [48]. Some participants were unaware that CBT could be useful for pain-
management before participating in the intervention [60]. Many of the interventions encouraged
participants to self-reflect, which enhanced their overall understanding of different aspects of their
pain [48, 53, 56, 60, 68, 70, 74].

Interventions that supported physical activity gave patients insight into what exercises they can do
to alleviate pain [51, 53, 60, 66, 67, 72, 73]. This made participants aware of how their overall
health can improve: “Because I'm doing a bit of exercise in combination with the diet. So, | can see if
| continue this part, not only my knee will benefit, (but) also my health” [51].

Conversely, some studies found that enhanced insights into pain can also have a negative effect [47,
48, 50, 56, 72, 77, 80]. Participants occasionally found that too much focus on their symptoms made
them aware of how poorly they were coping “Every time | got those registrations... you have to start
to notice, and feel, that you are not actually doing so well after all” [48]. For some, this increased
awareness was perceived as “heavy to encounter”, particularly for patients who are trying to forget
about their pain [56]. It was also highlighted that regularly tracking and monitoring symptoms can
risk placing too much emphasis on the negative aspects of an individual’s health [65, 70, 72]: “It just
triggered me to start looking at my overall health" [70]. One study reported that some elements of
CBT were “too confronting for patients” [72], and another study that delivered a virtual reality
computer-simulated environment through a binocular headset found that focusing on pain resulted
in participants experiencing more pain [77].

Renewed Mindset “it’s brought a positive into my lifestyle”
The studies reviewed suggested that DHIs instilled confidence and reassurance in many of the

participants. Information within the DHIs validated some participants beliefs and reassured them
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that they were not alone [68]. Collecting data on pain and other symptoms increased participants
confidence when it came to making decisions about treatment [64]. Participants felt reassured that
self-management strategies were effective based on data collected [45], particularly with the help
of graphical summaries that displayed trends on their pain [58]: “I felt that my back was very
painful this week, but actually my pain score after doing the exercises is decreasing. That is, for me,
a reminder I'm going in the right direction, and | find that very reassuring” [45].

Video instructions incorporated into exercise-based interventions promoted a sense of confidence
by reassuring participants that they were completing the exercises correctly [69]. One study noted
that exercises for managing knee pain promoted participants confidence to maintain their lifestyle
and not give up because of their pain: “It’s helped me not only with my mobility but my self-
confidence to be able to go, yeah, | can get up there all right and come down there” [59].
Participants developed an optimistic attitude about their pain throughout CBT sessions [48, 53, 68],
which offered participants alternative coping strategies so that they were confident enough to not
depend heavily on medication: “I got to the stage where | wouldn’t leave the house without making
sure the medication was in my handbag...while | was doing the trial | never thought like that at all”
[68]. Another article reported that app-based CBT was effective in changing participants
perspectives by providing hope that they can live a good QoL despite their pain [48]. In one study,
family members noticed an increase in independence as a result of web-based pain coping skills
training [61]. Educational sessions were also found to be effective in promoting acceptance in some
participants by changing the way they think about their pain [56, 66]. Some studies reported that
participants could use the DHIs to self-manage their symptoms instead of relying on input from
HCPs [62, 66, 75]: “When you understand everything in the program and know how to apply this
information into daily life, a conversation with a healthcare provider wouldn’t be necessary
anymore” [75].

By changing their perceptions of pain, many participants achieved a degree of acceptance which
resulted in them coming to terms with their diagnosis [48, 53, 56, 61, 62, 66, 79]: “I'm just trying to
learn to live with it [OA], and | know it’s a cliché, but just accept the new normal, and not be living in
the past and remembering how when | could just walk all day and not worry about it” [53].

On the other hand, some studies noted the adverse experiences of engaging in the DHIs on
participants psychological well-being [47, 48, 50, 58, 59, 73, 75, 77]. Monitoring disease activity on a
smartphone app evoked negative thoughts for one participant: “If you dwell too often on your own
disease activity, it can be associated with negative thoughts. You may be more likely to get into such
a negative vortex” [58]. In an intervention that utilised a virtual reality immersive experience, some
participants experience anxiety, depression and stress which aggravated their pain [77].

Theme 2: Active Involvement “I would never have done it if it hadn’t been digital”

This theme illustrates how DHIs can promote patients to play an active role in the management of
their chronic pain. As opposed to being a “passive” recipient of care, accessible self-management
resources motivated participants to act and engage in conversations about their healthcare. This
analytical theme is underpinned by three descriptive themes: motivation, improved access, and
healthcare decision making.

Motivation “I Dare Do More Things!”

The studies continually described how participants were motivated to engage in behaviours that
positively impacted their pain, and therefore promoted a greater sense of control [49, 53, 54, 75,
78]: “Thanks to the program, | got the feeling that | had more control on my pain” [75]. Participants
expressed a sense of motivation that went beyond the goal of the intervention, such as inspiring
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them to lose weight [59] or to change their occupation to something that was less physically
demanding and better suited their needs [53]. The results from the exercised-based programmes
suggested that participants were motivated to exercise more as a direct result of the DHI [45, 51,
62, 66-68, 72, 73, 79]: “Thanks to the app, | could see what exactly it was | was supposed to do ...
That definitely increased how often | exercised” [45].

Notifications either as alerts or emails were noted to have a motivating effect on participant
engagement throughout the interventions [44, 45, 49, 51, 53, 59, 67, 69, 73]: “‘Reminders and
notifications are my favorite, | love that some notifications motivate me by saying ‘how about
moving? have a nice day!” [67]. Nevertheless, some of the studies found that notifications and
prompts had a negative impact on participants feeling of empowerment [59, 73]. In a study that
used WATs to encourage physical activity, notifications prompting participants to reach their step
goal were perceived as distressing when participants were in too much pain to meet their target
[73].

Though the majority of participants experienced enhanced motivation, some advised that they felt
less motivated to engage with the DHI [49, 51, 55, 59, 68, 72, 73]. Participants struggled to stay
motivated when completing a home-based yoga programme due to outside distractions and other
commitments [55]. Once pain had improved, some participants did not have the same motivation to
continue with the programme: “The pain was generally reduced ... and then | did not feel as
motivated as before so | quit doing the exercises” [49]. When participants felt demotivated and had
not completed the recommended exercises, SMS reminders evoked feelings of shame or guilt in one
study [59], and another described how the weekly content delivered to participants through a web-
based self-care intervention felt like “unfinished homework” [51].

Improved Access “It’s awfully good to have the tools at home”

Participants were motivated to play an active role in their healthcare as a result of convenient and
flexible access to self-management resources. Participants in the app-based interventions
commented on how having quick, convenient and flexible access to self-management strategies
encouraged them to take action [45, 48, 69, 74]: “you’ve got your phone with you, and you can just
[get it]... done. Whereas, with a piece of paper, you've got to go and sit down somewhere, and
you've got to write it out” [74]. The flexibility of being able to choose when and where to engage in
the various self-management techniques enabled participants to take control over their symptoms
at a time that suited them, stimulating engagement with the DHIs [48, 49, 60, 61, 69, 75]: “It’s
awfully good to have the tools at home to use when you can find the time” [61]. Participant advised
how they were able to access the self-management strategies while on a waiting list for specialised
treatment: “Yes, it was also like, there was such a long waiting list for primary care. So | thought ...
this ... this | can start doing right away” [49]. The affordability of the interventions was also valued,
as participants who might not be able to afford a gym membership now have access to a range of
exercises to relieve pain [51].

Healthcare Decision Making “this made me feel safe to share those thoughts”

Various features of the DHIs improved patient-physician communication during consultations,
enabling them to play an active role in making decisions about their healthcare [45, 46, 51, 56, 58,
60, 62, 64, 70, 73, 76, 80]. In a web-based intervention, participants noted how the CBT modules
empowered them to become more involved in their rehabilitation as they had the tools to have
meaningful discussions with their HCP [60]. Symptom tracking proved valuable in accurately
portraying trends, highlighting exactly when pain improved or declined, which may provide insights
that may have otherwise been overlooked [46, 58, 64]: “I don’t think in that half hour that you've
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got that consultation doesn’t always show the bigger picture of what you're actually dealing with”
[46]. Some participants even advised their HCP that they wanted to change their treatment plan as
a result of the intervention: “I said | didn’t want the knee replacement yet because | found these
exercises - | told him | was doing these exercises and | thought, ‘they feel great.’ | can walk more. |
can do quite a few different things” [51].

Theme 3: Connectedness and Support - An “in-the-pocket friend”

This theme articulates how DHIs are valued as a source of ongoing support outside of routine
healthcare appointments, with some participants even describing the intervention as a ‘friend when
in need’ [48]. The DHIs were found to be useful in fostering a sense of ongoing support once
treatment had ended [65, 75]. Others found the interventions helpful in between consultations as
they could rely on the digital tool for assistance: “After listening to the therapist, | would come
home and still have questions or forgot what the therapist said. Then, | had something to fall back
on, and that was very pleasant” [45].

Six studies described how the digital format of the intervention made it feel as though they had a
virtual “friend” or friendly motivating supporter [48, 49, 51, 57, 66, 75]. In an app-based pain-
management CBT intervention, participants indicated that they perceived the app as a potential
“friend when in need” that could offer social support to help participants feel less lonely: “If you are
in a lot of pain, then you are... quite alone... | have felt that you can withdraw and listen to the
soothing voice... it has given me a break......, and it has provided relaxation” [48]. Participants
appreciated the conversational style of an online pain-management programme [75]. Another study
described the app format as “an in-the-pocket friend” that encouraged participants to keep going:
“Yes, a bit like an exercise partner who asks ‘hey, shouldn’t we go work out today?’ and then you
actually might get going. Where on the other hand, if you were on your own, you might forget
about it or take the easy way out” [66]. Sharing experiences with others was described as
“emotionally cathartic” in a social media-based intervention which encouraged participants to
interact on various social media platforms [57].

However, several participants wished to be able to interact with others throughout the DHI, but the
intervention lacked the features to do so [72]. Many studies noted how the DHIs lacked HCP
communication [49, 51, 59, 66, 68, 70, 72, 73, 76]. Some participants preferred being able to
interact with their HCP as opposed to a virtual agent: “For me, this [program] couldn’t replace a
session with a therapist. Despite that the program was very valuable, | prefer a face-to-face
conversation with a HCP, where you can interact with a real person” [75]. Despite providing a source
of ongoing support and social connectedness for many participants, it was highlighted that DHIs
should be used as an adjunct to usual care and should not replace routine face-to-face
appointments [45, 47, 52, 62, 66, 70, 73, 75, 76]: “The app is good progress, but it’s not yet a
replacement of the physical therapist” [45].

A list of studies adhering to each sub-theme can be found in tables 2-4. Table 5 (which can be found
in multimedia appendix 5) provides additional participant quotations from the studies which
illustrate each theme.
Table 2. Themes identified in each study: Personal growth

Theme 1: Personal Growth

Gaining new insights Renewed mindset
Algeo et al, 2017 X
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Arensman et al, 2022 X
Austin et al, 2020 X X
Ball et al, 2020 X X
Bostrom et al, 2022 X X
Cronstrom et al, 2019 X
De Groef et al, 2023 X X
Garrett, Taverner X
McDade, 2017
Garrett et al, 2020 X X
Godzuik et al, 2023 X X
Grolier et al, 2023
Hogan et al, 2022 X
Hoving et al, 2014 X X
Jeon et al, 2019 X X
Kawi et al, 2022
Knoerl et al, 2022
Lamper et al, 2021 X X
Merolli, Gray & Martin- X
Sanchez, 2016
Muehlensiepen et al, 2023 X X
Nelligan et al, 2020 X X
Nordin et al, 2017 X X
Ostlind et al, 2022 X X
Overton et al, 2023 X
Rini et al, 2018 X X
Schlett et al, 2022 X X
Seppen et al, 2020 X X
Seppen et al, 2023 X
Shewchuk et al, 2021 X
Stern et al, 2022 X X
Svanholm et al, 2023 X X
Svendsen et al, 2022 X X
Tonga et al, 2021 X
Tonkin-Crine et al, 2013 X X
Van Der Meer et al, 2022 X X
Whitney et al, 2018 X X
Yeh et al, 2022 X
Zuidema et al, 2019 X X

Table 3. Themes identified in each study: Active involvement

Theme 2: Active
Involvement
Improved Motivation Healthcare decision
access making
Algeo et al, 2017 X
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Arensman et al, 2022

X

>

Austin et al, 2020

X

>

Ball et al, 2020

Bostrom et al, 2022

Cronstrom et al, 2019

De Groef et al, 2023

X | X | XX

Garrett, Taverner
McDade, 2017

X | X | X | X

Garrett et al, 2020

Godzuik et al, 2023

Grolier et al, 2023

o

Hogan et al, 2022

Hoving et al, 2014

Jeon et al, 2019

Kawi et al, 2022

>

Knoerl et al, 2022

Lamper et al, 2021

Merolli, Gray & Martin-

Sanchez, 2016

XX | X | X | X | X

Muehlensiepen et al, 2023

Nelligan et al, 2020

X

Nordin et al, 2017

>

>

Ostlind et al, 2022

X | X | X | X

>

Overton et al, 2023

Rini et al, 2018

Schlett et al, 2022

Seppen et al, 2020

Seppen et al, 2023

X | X | X | X | X

Shewchuk et al, 2021

Stern et al, 2022

Svanholm et al, 2023

X[ X | X |X|X|X

Svendsen et al, 2022

X

Tonga et al, 2021

Tonkin-Crine et al, 2013

Van Der Meer et al, 2022

Whitney et al, 2018

XXX | X|X|X|X|X|X|X|X|X

Yeh et al, 2022

Zuidema et al, 2019

X

Table 4. Themes identified in each study: Connectedness and support

Theme 3: Connectedness

Support

and

Algeo et al, 2017

Arensman et al, 2022

Austin et al, 2020
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Ball et al, 2020

Bostrom et al, 2022

Cronstrom et al, 2019

De Groef et al, 2023

Garrett, Taverner & McDade, 2017
Garrett et al, 2020

Godzuik et al, 2023 X
Grolier et al, 2023

XX | X | X

Hogan et al, 2022 X

Hoving et al, 2014 X

Jeon et al, 2019

Kawi et al, 2022

Knoerl et al, 2022 X

Lamper et al, 2021 X

Merolli, Gray & Martin-Sanchez, X

2016

Muehlensiepen et al, 2023 X

Nelligan et al, 2020 X

Nordin et al, 2017

Ostlind et al, 2022 X

Overton et al, 2023

Rini et al, 2018 X

Schlett et al, 2022 X

Seppen et al, 2020

Seppen et al, 2023 X

Shewchuk et al, 2021

Stern et al, 2022 X

Svanholm et al, 2023 X

Svendsen et al, 2022 X

Tonga et al, 2021

Tonkin-Crine et al, 2013 X

Van Der Meer et al, 2022

Whitney et al, 2018 X

Yeh et al, 2022

Zuidema et al, 2019 X
Summary of Synthesis

The analytical themes that have been derived from the qualitative synthesis suggest that while
many patients report positive experiences of participating in DHIs, the content needs to be tailored
to fit the patients’ needs otherwise DHIs can have a negative effect on patient outcomes or can lead
to poor engagement. This suggests that “a one-size-fits-all” approach is not always effective in
achieving the aims of patients wishing to self-manage their chronic pain symptoms.

DHIs can support the acquisition of knowledge and understanding through improved self-
awareness, whilst encouraging independence and confidence in patients, ultimately stimulating self-
efficacy. Accessibility, features that foster motivation, confidence, and promote a sense of ongoing
support outside of appointments with HCPs should be prioritised in the future development of DHIs
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as this is likely to facilitate engagement and improve health outcomes for PLWCP.
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Discussion

Overview

This qualitative systematic review to our knowledge is the first to identify, appraise, and synthesise
qualitative evidence on the experience of engaging in DHIs amongst patients with a varying range of
chronic pain conditions. The findings from this review add to the limited body of qualitative
research on this topic by revealing the impact DHIs have on the lives of those with chronic pain.
Thirty-seven qualitative and mixed-methods studies published between 2013 and 2023 were
included in the review. Through an inductive 3-step thematic synthesis of the included studies,
three analytical themes emerged, encompassing five descriptive subthemes. The findings revealed
that most participants report a positive experience with DHIs however contradictory perspectives
exist within each individual theme which creates a discrepancy as to what features optimise the DHI
experience. This trend was observed in an umbrella review reporting on the experience of digital
health across a range of chronic diseases, including mental health disorders, cancer, and diabetes
[81]. The review concluded that a “one size fits all” approach to intervention design and delivery is
not suitable, coinciding with the results of the current systematic review. These contradictions
suggest that for patients to engage with and benefit from digital self-management interventions for
chronic pain, it is crucial that content is tailored to the needs of the targeted patient group.
Involvement of patients throughout the design and development of DHIs for the self-management
of chronic pain could ensure that these needs are met. In the following sections, each theme will be
discussed in relation to existing literature and will outline how the results can inform the
development and delivery of future DHIs.

Principal Findings

The first analytical theme “personal growth” relates to the personal attributes developed by
participating in the DHIs. By regularly monitoring symptoms, patients became more self-aware of
how pain impacted other aspects of their life, ultimately leading to a better understanding of their
condition and improved pain management [51, 68, 70, 74]. This is a particularly important factor for
PLWCP as chronic pain is a multifaceted condition that has a significant impact on multiple aspects
of an individual’s life. By becoming more in tune with their bodies and understanding how pain can
impact different aspects of their lives, PLWCP can take action to find a balance or to avoid certain
activities that might trigger their pain. A systematic review of qualitative studies on user experience
with DHIs within psychosis found similar results, suggesting that participants’ increased insight
allowed them to understand links between their symptoms, mood and behaviour, which equipped
them with the tools to better manage their symptoms [82]. Furthermore, enhanced self-awareness
is fundamental for the success of a self-management intervention as patients need to rely on their
own insight to make decisions that will ultimately yield positive outcomes, therefore features that
promote self-awareness could be key facilitators to user engagement and adoption. On the other
hand, many participants did not desire an enhanced level of self-awareness, coinciding with the
results of an umbrella review of experiences of DHIs across a range of chronic conditions which
found that too much information on a participant’s health can be a risk without professional
interpretation [81]. This suggest that although features that facilitate self-awareness such as
symptom tracking and CBT should be prioritised in the design of future DHlIs, caution should be
taken during the design phase so that DHIs do not place too much emphasis on negative aspects of
health or produce summaries of self-reported symptoms that could be misinterpreted.

Further to the first analytical theme of “personal growth”, participants attitude about their pain
improved as patients reported feeling more confident, reassured, and independent. Increased
confidence empowered participants to speak up during consultations with HCPs [46, 51, 62], discuss
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boundaries with peers [72] and have open discussions about their pain with employers [51].
Confidence to communicate pain with others is a crucial factor for PLWCP, who commonly suffer in
silence as a result of barriers to treatment and the associated stigma of a diagnosis [83]. Taylor et al
reported similar findings, stating that participants experienced feelings of confidence and
reassurance from DHIs across various chronic conditions, as participants could use their logged data
to legitimise their reason for contacting a HCP [81]. Patients also became empowered to be more
independent [53, 61, 62, 65, 66, 68, 70, 75], reporting that they did not have to rely on medication
[75] or advice from HCPs [68] as they were able to use self-management strategies to manage their
pain. Due to the demands and challenges of living with chronic pain, it is common for patients to
lose their sense of ‘self’, as many individuals are unable to upkeep their lifestyle and continue with
activities they previously enjoyed[84]. By promoting confidence and enabling participants to
become more independent, DHIs can inspire patients to have a more optimistic outlook on life,
encouraging them to maintain their usual activities without fear of exacerbating their pain which
will ultimately improve their QoL.

Another notable experience was that participants reported gaining a degree of acceptance
regarding their diagnosis [48, 53, 56, 61, 62, 66, 79]. Research supports that pain acceptance and
optimism are crucial steps towards self-management [85]. A systematic review on the concept of
‘self’ amongst chronic pain patients reported that negative evaluations of oneself can lead to more
complications with daily functioning, and when an individual views their sense of ‘self’ as more
positive, they are more likely to experience better functioning [84]. This idea is further supported by
research that states improved self-efficacy and pain acceptance are effective strategies in reducing
future pain disability and protecting individuals against chronic pain [86, 87]. The findings from the
current review suggest that chronic pain patients can benefit from improved pain self-efficacy and
acceptance of their diagnosis when engaging with self-management DHIs, and this could carry
massive potential in reducing the future burden of pain.

Secondly, “active involvement” emerged as an analytical theme. This theme highlighted how
participants were motivated to engage in positive health behaviours through increased access to
self-management resources, as they were able to actively manage their pain outside of a healthcare
setting. The importance of taking action to reduce chronic pain symptoms has been demonstrated
in a population-based study which showed that patients who relied on passive coping strategies
(such as pain medication and rest) had as many as three times the amount of healthcare
appointments and double the level of disability compared to those who adopted active coping
strategies like exercise [88]. In particular, exercise-based interventions that encouraged participants
to hit daily exercise targets were found to be motivating [45, 51, 62, 66-68, 72, 73, 79]. In many of
the studies, notifications motivated participants to engage with the digital tool [44, 45, 49, 51, 53,
59, 67, 69, 73], a finding consistent with other reviews on patients’ experiences with DHIs [81, 82].
On the other hand, notifications caused unnecessary distress for some, particularly when targets
had not been reached [51, 59]. By stimulating motivation to engage in health behaviours that could
improve levels of pain, DHIs could potentially play a major role in improving pain related outcomes
in PLWCP. However, it is important to set realistic and achievable goals, as unobtainable targets run
the risk of creating an adverse effect on motivation [73]. These findings suggests that participants
should be given the option to customise the frequency of notifications to align with their treatment
goals, as this will avoid notifications having a negative effect and hindering engagement.

The flexibility of being able to choose when and where to engage in the various self-management
techniques motivated participants to take control over their symptoms at a time that suited them
[48, 49, 60, 61, 69, 75]. Access to specialised pain services poses a barrier to effective treatment,
with many patients reporting low satisfaction with the quality of pain management care they

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

receive as a result of long waiting times and lack of interest from HCPs [22]. This is particularly
important in the current healthcare system, as there is growing concern over long waiting times for
appointments. Web-based and app-based interventions offer a potential solution to this issue, as
the convenience and flexibility of being able to choose when to engage in self-management
strategies means that patients do not have to wait for appointments to manage their pain
effectively.

Another way that participants felt they were playing a more active role in their healthcare was by
contributing more during consultations with HCPs. Participants felt validated by tracking data in real
time which they felt added credibility to their complaints which they could then discuss during
appointments [46]. Symptom tracking was valued as a useful means of portraying a more accurate
picture of a patient’s pain during HCP consultations as they were able to relay ‘hidden’ symptoms
that might otherwise be missed [46, 58, 60, 64]. Equipping patients with tools that enable them to
actively participate in healthcare discussions will ensure that their treatment is personalised to their
specific needs, which has the potential to improve various health outcomes.

The third analytical theme “connectedness and support” outlines how DHIs were found to be useful
in fostering a sense of ongoing support between healthcare appointments and at the end of
treatment [45, 65, 75]. Social support is crucial in the treatment of chronic pain as research
indicates that higher levels of social support are associated with lover levels of pain [89]. A
systematic review exploring factors affecting engagement suggested that technology supporting
human interaction with both peers and HCPs could promote engagement and enrolment as this
allows users to obtain social support quickly and effectively [90]. The findings from this review
demonstrate that DHIs are effective tools for facilitating social support, though social support in the
included articles was perceived through time spent with family and friends and communication with
virtual avatars embedded into the interventions, which many participants referred to as a virtual
“friend”. The majority of studies included in the review lacked features that allowed participants to
directly interact with other patients within the intervention. In the one study that facilitated sharing
experiences with others, participants described being connected with others as “emotionally
cathartic” [57]. This is in line with the findings of a review exploring social media uses for various
health purposes, which reported that online communities can provide invaluable advice by
providing emotional support as well as sharing of information such as medication, diagnosis,
treatment option, and self-care activities [91].

Chronic pain is often regarded as an ‘invisible illness’, with many patients having faced scepticism
and suspicion of exaggeration or even accused of lying about their condition [92-95]. Therefore, it is
important that patients with chronic pain obtain support from others in a similar position as only
those with lived experience can truly comprehend the extent of how chronic pain interferes with
daily life. A systematic review on patient experience with mindfulness-based DHIs reported that
social support, facilitated by phone-calls, web-based chats, discussion forums and group chats, was
a key facilitator in promoting engagement [96], suggesting that future DHIs for the self-management
of chronic pain could benefit from the inclusion of social interactive features. Furthermore, features
enabling communication with HCPs might facilitate patient engagement and continued usage as
many patients reported an impersonal feel to DHIs as they were unable to receive feedback and did
not experience accountability. Others mentioned a preference of being able to interact with a HCP
as opposed to a virtual agent [75]. The inclusion of interactive features could stimulate the sense of
ongoing support, however DHIs should enhance traditional face-to-face care as opposed to serving
as a replacement. Future DHIs could incorporate an element of interaction with HCPs that could be
continued into routine appointments allowing for more effective consultations. The findings from
this review point to a lack of social networking functionalities with both peers and HCPs in DHIs for
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the self-management of chronic pain, suggesting a potential gap in the research. Further
investigation surrounding the availability of such social features should be conducted, as social
networking functionalities could provide a means of support that could relieve the burden on both
HCPs and services.

Limitations

Limitations of this review should be interpreted with caution, as several limitations exist. Firstly, this
synthesis only included studies from 2013 onwards in an attempt to capture the most relevant and
up-to-date DHI systems that have been developed over the last decade. Consequently, the findings
reported in this review may not reflect the experiences of chronic pain patients who engaged with
digital self-management interventions prior to 2013, which could be dramatically different due to
advancements in digital technology. Secondly, as with all qualitative syntheses, this review relies on
secondary data that has been analysed through a varying range of theoretical underpinnings and
methods of data analysis [97]. Another limitation of the current review is that the diversity of the
samples, which included a range of chronic pain conditions, made it challenging to identify which
DHI would be the most beneficial for each individual patient group. Further to this, the DHlIs
encompassed multiple intervention components, which were often intertwined and difficult to
separate in the results. The current review could therefore not always draw conclusions as to which
intervention components elicited which particular experiences, reducing the richness of the
findings. Another limitation was that many of the studies did not report the frequency and duration
of the intervention, nor how long after the intervention the qualitative data was collected. Thus, it is
unknown as to whether timing or frequency of the DHI influenced the patient experience. Of the
included studies that did detail the intervention length, only one study was conducted for 12
months, with the remaining studies lasting 6 months or less, therefore the long-term experience of
DHIs for the self-management of chronic pain could not be synthesised and remains not fully
understood. Future trials should explore the experience of DHIs for the self-management of chronic
pain over a period of two years to fully grasp the long-term experience of these interventions. The
largest sample size was 36 participants, with 32/37 studies obtaining samples of less than 30
participants. It is important to consider sampling bias that may have occurred amongst the studies
with small samples, and that the results may not be representative of all chronic pain patients.
Future studies should involve larger samples so that the results can be generalised to the larger
population. Another limitation to consider is that most of the studies were conducted in high-
income countries, as the implementation of digital health interventions in low- and middle-income
countries presents a number of challenges such as resource limitations and costs [98].

Conclusions

The findings from this systematic review and thematic synthesis suggest that DHIs for the self-
management of chronic pain elicit mostly positive experiences among PLWCP, however opinions on
which features are optimal for improving pain outcomes are diverse, highlighting that that a “one-
size-fits-all” approach is not effective. Personalised content should be incorporated to ensure that
DHlIs address the needs of this patient group, and content should be customisable to avoid negative
effects on adoption and engagement. This could be achieved by involving patients in the early
stages of intervention design and development, therefore a co-design approach for the creation of
future DHIs for the self-management of chronic pain is advised. The results of this review can be
used to inform the development of future DHIs, suggesting that such DHIs should be accessible,
convenient, and flexible, and be easily integrated into patients’ lives without exacerbating the
burden on those already coping with a range of challenging symptoms. Intervention components
including CBT, symptom tracking, exercise programmes and educational content should be
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prioritised. These features have demonstrated improvements in patients’ self-awareness,
confidence and independence, and acceptance, all whilst fostering motivation to engage in positive
health behaviours, decisions about treatment and care with HCPs, and the feeling of being
supported outside of routine healthcare appointments. Future DHIs should include social
networking features with both peers and HCPs to enhance social support, a crucial element of
successful self-management.

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

Acknowledgements

The authors would like to acknowledge the University of Strathclyde librarians Elaine Blair from the
Faculty of Science and Sarah Kevill from Humanities and Social Sciences for their invaluable
assistance in developing the search strategies for the current review. This systematic review is part
of an ongoing PhD studentship funded by the Dr David Stirling Health Research Fund aimed at
supporting research into Chronic Pain.

Data Availability

All relevant data are available in the paper and its supplementary files. For additional material,
please contact the corresponding author.

Conflicts of Interest

None declared.

References Uncategorized References

1. (WHO) WHO. International Classification of Diseases 11th Revision. 2022
[cited 2024 01-02]; Available from: https://icd.who.int/en.

2. Mills SEE, Nicolson KP, Smith BH. Chronic pain: a review of its
epidemiology and associated factors in population-based studies. Br ] Anaesth.
2019 Aug;123(2):e273-e83. PMID: 31079836. doi: 10.1016/j.bja.2019.03.023.

3. (NICE) TNIfHaCE. Chronic pain (primary and secondary) in over 16s:
assessment of all chronic pain and management of chronic primary pain. 2021
[cited 2024 01-02]; Available from: https://www.nice.org.uk/guidance/ngl93.

4. Fayaz A, Croft P, Langford RM, Donaldson LJ, Jones GT. Prevalence of
chronic pain in the UK: a systematic review and meta-analysis of population
studies. BMJ Open. 2016;6(6):e010364. doi: 10.1136/bmjopen-2015-010364.

5. Cohen SP, Vase L, Hooten WM. Chronic pain: an update on burden, best
practices, and new advances. Lancet. 2021 May 29;397(10289):2082-97. PMID:
34062143. doi: 10.1016/s0140-6736(21)00393-7.

6. Bilen A, Kucukkepeci H. Pain Intensity, Depression, and Anxiety Levels
Among Patients With Chronic Pain During COVID-19 Pandemic. ) Nerv Ment Dis.
2022 Apr 1;210(4):270-5. PMID: 35349505. doi:
10.1097/nmd.0000000000001466.

7. Mullins PM, Yong R}, Bhattacharyya N. Associations between chronic pain,
anxiety, and depression among adults in the United States. Pain Pract. 2023
Jul;23(6):589-94. PMID: 36881021. doi: 10.1111/papr.13220.

8. Ma Y, Xiang Q, Yan C, Liao H, Wang J. Relationship between chronic
diseases and depression: the mediating effect of pain. BMC Psychiatry. 2021 Sep
6;21(1):436. PMID: 34488696. doi: 10.1186/s12888-021-03428-3.

9. De La Rosa JS, Brady BR, Ibrahim MM, Herder KE, Wallace JS, Padilla AR, et
al. Co-occurrence of chronic pain and anxiety/depression symptoms in U.S.
adults: prevalence, functional impacts, and opportunities. Pain. 2024 Mar
1;165(3):666-73. PMID: 37733475. doi: 10.1097/j.pain.0000000000003056.

10. Duenas M, Ojeda B, Salazar A, Mico JA, Failde I. A review of chronic pain
impact on patients, their social environment and the health care system. J Pain
Res. 2016;9:457-67. PMID: 27418853. doi: 10.2147/jpr.5105892.

11. Philpot LM, Schumann ME, Ebbert JO. Social Relationship Quality Among
Patients With Chronic Pain: A Population-Based Sample. ] Patient Exp. 2020
Jun;7(3):316-23. PMID: 32821790. doi: 10.1177/2374373519862934.

12. Bannon S, Greenberg |, Mace RA, Locascio JJ, Vranceanu AM. The role of
social isolation in physical and emotional outcomes among patients with chronic

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

pain. Gen Hosp Psychiatry. 2021 Mar-Apr;69:50-4. PMID: 33540223. doi:
10.1016/j.genhosppsych.2021.01.009.

13. Patel AS, Farquharson R, Carroll D, Moore A, Phillips CJ, Taylor RS, et al.
The impact and burden of chronic pain in the workplace: a qualitative
systematic review. Pain Pract. 2012 Sep;12(7):578-89. PMID: 22462774. doi:
10.1111/j.1533-2500.2012.00547 .x.

14. Gulseren D. Chronic pain and disability in organizations: It's time to pay
attention to work and workers. Can J Pain. 2022;6(1):45-7. PMID: 35694142. doi:
10.1080/24740527.2021.2010023.

15. Kawai K, Kawai AT, Wollan P, Yawn BP. Adverse impacts of chronic pain on
health-related quality of life, work productivity, depression and anxiety in a
community-based study. Fam Pract. 2017 Nov 16;34(6):656-61. PMID:
28444208. doi: 10.1093/fampra/cmx034.

16. Adams R, Branthwaite H, Chockalingam N. Prevalence of musculoskeletal
injury and pain of UK-based podiatrists and the impact of enforced altered
working practices. Journal of foot and ankle research. 2021 01 Sep;14(1):53.
PMID: 636043856.

17. Duo L, Yu X, Hu R, Duan X, Zhou J, Wang K. Sleep disorders in chronic pain
and its neurochemical mechanisms: a narrative review. Front Psychiatry.
2023;14:1157790. PMID: 37324825. doi: 10.3389/fpsyt.2023.1157790.

18. Morasco BJ, Yarborough BJ, Smith NX, Dobscha SK, Deyo RA, Perrin NA, et
al. Higher Prescription Opioid Dose is Associated With Worse Patient-Reported
Pain Outcomes and More Health Care Utilization. ] Pain. 2017 Apr;18(4):437-45.
PMID: 27993558. doi: 10.1016/j.jpain.2016.12.004.

19. Racine M. Chronic pain and suicide risk: A comprehensive review. Prog
Neuropsychopharmacol Biol Psychiatry. 2018 Dec 20;87(Pt B):269-80. PMID:
28847525. doi: 10.1016/j.pnpbp.2017.08.020.

20. Hooten WM. Chronic Pain and Mental Health Disorders: Shared Neural
Mechanisms, Epidemiology, and Treatment. Mayo Clin Proc. 2016 Jul;91(7):955-
70. PMID: 27344405. doi: 10.1016/j.mayocp.2016.04.029.

21. Staudt MD. The Multidisciplinary Team in Pain Management. Neurosurg
Clin N Am. 2022 Jul;33(3):241-9. PMID: 35718393. doi:
10.1016/j.nec.2022.02.002.

22. Hadi MA, Alldred DP, Briggs M, Marczewski K, Closs S). 'Treated as a
number, not treated as a person': a qualitative exploration of the perceived
barriers to effective pain management of patients with chronic pain. BMJ Open.
2017 Jun 12;7(6):e016454. PMID: 28606909. doi: 10.1136/bmjopen-2017-
016454.

23. Lynch ME, Campbell F, Clark AJ, Dunbar MJ, Goldstein D, Peng P, et al. A
systematic review of the effect of waiting for treatment for chronic pain. Pain.
2008 May;136(1-2):97-116. PMID: 17707589. doi: 10.1016/j.pain.2007.06.018.
24. Hogg MN, Gibson S, Helou A, DeGabriele J, Farrell MJ. Waiting in pain: a
systematic investigation into the provision of persistent pain services in
Australia. Med J Aust. 2012 Apr 2;196(6):386-90. PMID: 22471539. doi: 10.5694/
mjal2.10140.

25. Burke AL, Mathias JL, Denson LA. Waiting for multidisciplinary chronic pain
services: A prospective study over 2.5years. Journal of Health Psychology.
2020;25(9):1198-212. PMID: 29322830. doi: 10.1177/1359105317752828.

26. Fashler SR, Cooper LK, Oosenbrug ED, Burns LC, Razavi S, Goldberg L, et

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

al. Systematic Review of Multidisciplinary Chronic Pain Treatment Facilities. Pain
Res Manag. 2016;2016:5960987. PMID: 27445618. doi: 10.1155/2016/5960987.
27. Barlow J, Wright C, Sheasby ], Turner A, Hainsworth J. Self-management
approaches for people with chronic conditions: a review. Patient Educ Couns.
2002  Oct-Nov;48(2):177-87.  PMID: 12401421. doi: 10.1016/s0738-
3991(02)00032-0.

28. Mann EG, Lefort S, Vandenkerkhof EG. Self-management interventions for
chronic pain. Pain Manag. 2013 May;3(3):211-22. PMID: 24654764. doi: 10.2217/
pmt.13.9.

29. Hestmann R, Bratas O, Grgnning K. Chronic pain self-management
interventions in primary care - does it make any difference? A qualitative study.
BMC Health Serv Res. 2023 May 24;23(1):537. PMID: 37226178. doi:
10.1186/s12913-023-09548-8.

30. Geraghty AWA, Maund E, Newell D, Santer M, Everitt H, Price C, et al. Self-
management for chronic widespread pain including fibromyalgia: A systematic
review and meta-analysis. PLoS One. 2021;16(7):e0254642. PMID: 34270606.
doi: 10.1371/journal.pone.0254642.

31. Huber S, Priebe JA, Baumann KM, Plidschun A, Schiessl C, Tolle TR.
Treatment of Low Back Pain with a Digital Multidisciplinary Pain Treatment App:
Short-Term Results. JMIR Rehabil Assist Technol. 2017 Dec 4;4(2):ell. PMID:
29203460. doi: 10.2196/rehab.9032.

32. Hussain A, Haroon H, Ahmed A, Gilani SA. Digital technologies in
management of chronic pain - a systematic review. ] Pak Med Assoc. 2022
Jun;72(6):1158-65. PMID: 35751328. doi: 10.47391/jpma.3885.

33. Rejula V, Anitha J, Belfin RV, Peter JD. Chronic Pain Treatment and Digital
Health Era-An Opinion. Front Public Health. 2021;9:779328. PMID: 34957031.
doi: 10.3389/fpubh.2021.779328.

34. Pfeifer AC, Uddin R, Schroder-Pfeifer P, Holl F, Swoboda W, Schiltenwolf M.
Mobile Application-Based Interventions for Chronic Pain Patients: A Systematic
Review and Meta-Analysis of Effectiveness. | Clin Med. 2020 Nov 5;9(11). PMID:
33167300. doi: 10.3390/jcm9113557.

35. Du S, Liu W, Cai S, Hu Y, Dong J. The efficacy of e-health in the self-
management of chronic low back pain: A meta analysis. Int J Nurs Stud. 2020
Jun;106:103507. PMID: 32320936. doi: 10.1016/j.ijnurstu.2019.103507.

36. Moreno-Ligero M, Moral-Munoz JA, Salazar A, Failde I. mHealth Intervention
for Improving Pain, Quality of Life, and Functional Disability in Patients With
Chronic Pain: Systematic Review. JMIR Mhealth Uhealth. 2023 Feb 2;11:e40844.
PMID: 36729570. doi: 10.2196/40844.

37. Fernandes LG, Devan H, Fioratti I, Kamper SJ, Williams CM, Saragiotto BT.
At my own pace, space, and place: A systematic review of qualitative studies of
enablers and barriers to telehealth interventions for people with chronic pain.
Pain. 2022 01 Feb;163(2):E165-E81. PMID: 2016682628.

38. Svendsen MJ, Wood KW, Kyle J, Cooper K, Rasmussen CDN, Sandal LF, et
al. Barriers and facilitators to patient uptake and utilisation of digital
interventions for the self-management of low back pain: a systematic review of
qualitative studies. BMJ Open. 2020 Dec 12;10(12):e038800. PMID: 33310794.
doi: 10.1136/bmjopen-2020-038800.

39. Tong A, Flemming K, Mclnnes E, Oliver S, Craig J. Enhancing transparency
in reporting the synthesis of qualitative research: ENTREQ. BMC Med Res

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

Methodol. 2012 Nov 27;12:181. PMID: 23185978. doi: 10.1186/1471-2288-12-
181.

40. Main A, McCartney H, lbrar M, Rai HK, Muirhead F, Mavroeidi A, et al.
Patients’ Experiences of Digital Health Interventions for the Self-Management of
Chronic Pain: Protocol for a Systematic Review and Thematic Synthesis. JMIR Res
Protoc. 2024;13:€52469. PMID: 38451694. doi: 10.2196/52469.

41. Cooke A, Smith D, Booth A. Beyond PICO: the SPIDER tool for qualitative
evidence synthesis. Qual Health Res. 2012 Oct;22(10):1435-43. PMID:
22829486. doi: 10.1177/1049732312452938.

42. Noyes |, Booth A, Moore G, Flemming K, Tuncalp O, Shakibazadeh E.
Synthesising quantitative and qualitative evidence to inform guidelines on
complex interventions: clarifying the purposes, designs and outlining some
methods. BM] Glob Health. 2019;4(Suppl 1):e000893. PMID: 30775016. doi:
10.1136/bmjgh-2018-000893.

43. Thomas J, Harden A. Methods for the thematic synthesis of qualitative
research in systematic reviews. BMC Med Res Methodol. 2008 Jul 10;8:45. PMID:
18616818. doi: 10.1186/1471-2288-8-45.

44. Algeo N, Hunter D, Cahill A, Dickson C, Adams J. Usability of a digital self-
management website for people with osteoarthritis: A UK patient and public
involvement study. International Journal of Therapy & Rehabilitation.
2017;24(2):78-82. PMID: 121447740. Language: English. Entry Date: 20170228.
Revision Date: 20170303. Publication Type: Article. doi:
10.12968/ijtr.2017.24.2.78.

45. Arensman R, Kloek C, Pisters M, Koppenaal T, Ostelo R, Veenhof C. Patient
Perspectives on Using a Smartphone App to Support Home-Based Exercise
During Physical Therapy Treatment: Qualitative Study. JMIR Human Factors. 2022
2022;9(3). PMID: rayyan-562659184. doi: do0i:10.2196/35316.

46. Austin L, Sharp CA, van der Veer SN, Machin M, Humphreys |, Mellor P, et
al. Providing 'the bigger picture': Benefits and feasibility of integrating remote
monitoring from smartphones into the electronic health record. Rheumatology
(United Kingdom). 2020;59(2):367-78. PMID: 632830193.

47. Ball E, Newton S, Rohricht F, Steed L, Birch J, Dodds J, et al. MHealth:
providing a mindfulness app for women with chronic pelvic pain in gynaecology
outpatient clinics: qualitative data analysis of user experience and lessons
learnt. BMJ Open. 2020 2020-3-12;10. PMID: rayyan-562659189. doi: doi:.

48. Bostrom K, Varsi C, Eide H, Borosund E, Kristjansdottir OB, Schreurs KMG,
et al. Engaging with EPIO, a digital pain self-management program: a qualitative
study. BMC health services research. 2022 2022-4-29;22:577. PMID: rayyan-
562659211. doi: doi:.

49. Cronstrom A, Dahlberg LE, Nero H, Ericson J, Hammarlund CS. 'l would
never have done it if it hadn't been digital': a qualitative study on patients'
experiences of a digital management programme for hip and knee osteoarthritis
in Sweden. BMJ Open. 2019 May 24;9(5):e028388. PMID: 31129601. doi:
10.1136/bmjopen-2018-028388.

50. Garrett B, Taverner T, McDade P. Virtual Reality as an Adjunct Home
Therapy in Chronic Pain Management: An Exploratory Study. JMIR Medical
Informatics. 2017;5(2):ell. PMID: 28495661.

51. Godziuk K, Prado CM, Quintanilha M, Forhan M. Acceptability and
preliminary effectiveness of a single-arm 12-week digital behavioral health

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

intervention in patients with knee osteoarthritis. BMC Musculoskeletal Disorders.
2023 2023-12;24. PMID: rayyan-562659279. doi: doi:.

52. Hogan TP, Etingen B, McMahon N, Bixler FR, Am L, Wacks RE, et al.
Understanding Adoption and Preliminary Effectiveness of a Mobile App for
Chronic Pain Management Among US Military Veterans: Pre-Post Mixed Methods
Evaluation. JMIR Formative Research. 2022 2022;6(1):e33716. PMID: rayyan-
540241597. doi: doi:.

53. Jeon YH, Flaherty I, Urban H, Wortley S, Dickson C, Salkeld G, et al.
Qualitative Evaluation of Evidence-Based Online Decision Aid and Resources for
Osteoarthritis Management: Understanding Patient Perspectives. Arthritis Care
and Research. 2019 2019-1;71:46-55. PMID: rayyan-562659323. doi: doi:.

54. Kawi J, Yeh CH, Lukkahatai N, Hardwicke RL, Murphy T, Christo PJ.
Exploring the Feasibility of Virtually Delivered Auricular Point Acupressure in
Self-Managing Chronic Pain: Qualitative Study. Evidence-based Complementary
and Alternative Medicine. 2022 2022;2022. PMID: rayyan-562659330. doi: doi:.
55. Knoerl R, Bockhoff J, Fox E, Giobbie-Hurder A, Berry DL, Berfield ], et al.
Cancer Survivors' Perspectives of Virtual Yoga for Chronic Chemotherapy-
Induced Peripheral Neuropathy Pain During the COVID-19 Pandemic. CIN:
Computers, Informatics, Nursing. 2022;40(9):641-7. PMID: 159061718.
Language: English. Entry Date: 20221003. Revision Date: 20230308. Publication
Type: Article. doi: 10.1097/CIN.0000000000000937.

56. Lamper C, Huijnen I, de Mooij M, Koke A, Verbunt J, Kroese M. An eCoach-
Pain for Patients with Chronic Musculoskeletal Pain in Interdisciplinary Primary
Care: A Feasibility Study. International Journal of Environmental Research &
Public Health [Electronic Resource]. 2021;18(21):06. PMID: 34770177.

57. Merolli M, Gray K, Martin-Sanchez F. Patient Participation in Chronic Pain
Management Through Social Media: A Clinical Study. Studies in health
technology and informatics. 2016 2016;225:577-81. PMID: rayyan-562659379.
doi: doi:.

58. Muehlensiepen F, May S, Hadaschik K, Vuillerme N, Heinze M, Grahammer
M, et al. Digitally supported shared decision-making and treat-to-target in
rheumatology: a qualitative study embedded in a multicenter randomized
controlled trial. Rheumatology International. 2023 2023-4;43:695-703. PMID:
rayyan-562659390. doi: doi:.

59. Nelligan RK, Hinman RS, Teo PL, Bennell KL. Exploring attitudes and
experiences of people with knee osteoarthritis toward a self-directed ehealth
intervention to support exercise: Qualitative Study. JMIR Rehabilitation and
Assistive Technologies. 2020 2020;7(2). PMID: rayyan-562659401. doi:
doi:10.2196/18860.

60. Nordin C, Michaelson P, Eriksson MK, Gard G. It's About Me: Patients'
Experiences of Patient Participation in the Web Behavior Change Program for
Activity in Combination With Multimodal Pain Rehabilitation. Journal of medical
Internet research. 2017 2017-1-18;19:e22. PMID: rayyan-562659407. doi: doi:.
61. Rini C, Vu MB, Lerner H, Bloom C, Carda-Auten J, Wood WA, et al. A
qualitative study of patient and provider perspectives on using web-based pain
coping skills training to treat persistent cancer pain. Palliative & supportive care.
2018 2018-4-1;16:155-69. PMID: rayyan-562659444. doi: doi:.

62. Schlett C, Rottele N, van der Keylen P, Schopf-Lazzarino AC, Klimmek M,
Korner M, et al. The Acceptance, Usability, and Utility of a Web Portal for Back

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

Pain as Recommended by Primary Care Physicians: Qualitative Interview Study
with Patients. JMIR Formative Research. 2022 2022;6(12). PMID: rayyan-
562659458. doi: d0i:10.2196/38748.

63. Shewchuk B, Green LA, Barber T, Miller ], Teare S, Campbell-Scherer D, et
al. Patients' use of mobile health for self-management of knee osteoarthritis:
Results of a 6-week pilot study. JMIR Formative Research. 2021 2021;5(11).
PMID: rayyan-562659468. doi: doi:10.2196/30495.

64. Stern BZ, Pila S, Joseph LI, Rothrock NE, Franklin PD. Patients' perspectives
on the benefits of feedback on patient-reported outcome measures in a web-
based personalized decision report for hip and knee osteoarthritis. BMC
Musculoskeletal Disorders. 2022 2022-12;23. PMID: rayyan-562659485. doi:
doi:.

65. Svanholm F, Turesson C, Lofgren M, Bjork M. Acceptability of the eHealth
Intervention Sustainable Worker Digital Support for Persons With Chronic Pain
and Their Employers (SWEPPE): Questionnaire and Interview Study. JMIR Hum
Factors. 2023 Sep 28;10:€46878. PMID: 37768708. doi: 10.2196/46878.

66. Svendsen MJ, Nicholl Bl, Mair FS, Wood K, Rasmussen CDN, Stochkendahl
MJ. One size does not fit all: Participants' experiences of the selfBACK app to
support self-management of low back pain-a qualitative interview study.
Chiropractic and Manual Therapies. 2022 2022-12;30. PMID: rayyan-562659488.
doi: doi..

67. Tonga E, Williamson E, Srikesavan C, Ozen T, Saritas F, Lamb SE. A hand
exercise mobile app for people with rheumatoid arthritis in Turkey: design,
development and usability study. Rheumatology International. 2021;41(6):1151-
60. doi: 10.1007/s00296-021-04860-0.

68. Tonkin-Crine S, Bishop FL, Ellis M, Moss-Morris R, Everitt H. Exploring
patients' views of a cognitive behavioral therapy-based website for the self-
management of irritable bowel syndrome symptoms. Journal of medical Internet
research. 2013 2013;15:€190. PMID: rayyan-562659499. doi: doi:.

69. van der Meer HA, de Pijper L, van Bruxvoort T, Visscher CM, Nijhuis-van
der Sanden MWG, Engelbert RHH, et al. Using e-Health in the physical
therapeutic care process for patients with temporomandibular disorders: a
qualitative study on the perspective of physical therapists and patients.
Disability and rehabilitation. 2022 01 Feb;44(4):617-24. PMID: 632104005.

70. Whitney RL, Ward DH, Marois MT, Schmid CH, Sim |, Kravitz RL. Patient
perceptions of their own data in mhealth technology-enabled N-of-1 trials for
chronic pain: Qualitative study. JMIR mHealth and uHealth. 2018;6(10). doi:
10.2196/10291.

71. Yeh CH, Kawi J, Ni A, Christo P. Evaluating Auricular Point Acupressure for
Chronic Low Back Pain Self-Management Using Technology: A Feasibility Study.
Pain Management Nursing. 2022;23(3):301-10. PMID: 157501161. Language:
English. Entry Date: 20220701. Revision Date: 20220701. Publication Type:
Article. doi: 10.1016/j.pmn.2021.11.007.

72. Zuidema RM, Van Dulmen S, Nijhuis-van der Sanden MWG, Fransen J, Van
Gaal BGI. glLessons learned from patients with access to an online self-
management enhancing program for RA patients: Qualitative analysis of
interviews alongside a randomized clinical trial. Patient Educ Couns. 2019
Jun;102(6):1170-7. PMID: 30638903. doi: 10.1016/j.pec.2019.01.005.

73. Ostlind E, Ekvall Hansson E, Eek F, Stigmar K. Experiences of activity

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

monitoring and perceptions of digital support among working individuals with
hip and knee osteoarthritis - a focus group study. BMC Public Health.
2022;22(1). doi: 10.1186/s12889-022-14065-0.

74. Overton M, Swain N, Falling C, Gwynne-Jones D, Fillingim R, Mani R.
Experiences and Perceptions of Using Smartphone Ecological Momentary
Assessment for Reporting Knee Osteoarthritis Pain and Symptoms. Clinical
Journal of Pain. 2023 19 Sep;39(9):442-51. PMID: 2026479267.

75. De Groef A, Evenepoel M, Van Dijck S, Dams L, Haenen V, Wiles L, et al.
Feasibility and pilot testing of a personalized eHealth intervention for pain
science education and self-management for breast cancer survivors with
persistent pain: a mixed-method study. Supportive Care in Cancer. 2023 2023-
2;31. PMID: rayyan-562659237. doi: doi:.

76. Seppen BF, Wiegel J, Nurmohamed MT, Bos WH, ter Wee MM. Facilitators
and barriers to adhere to monitoring disease activity with ePROs: a focus group
study in patients with inflammatory arthritis. Rheumatology International. 2023
2023-4;43:677-85. PMID: rayyan-562659462. doi: doi..

77. Garrett BM, Tao G, Taverner T, Cordingley E, Sun C. Patients perceptions of
virtual reality therapy in the management of chronic cancer pain. Heliyon. 2020
2020;6(5). PMID: rayyan-562659274. doi: doi:10.1016/j.heliyon.2020.e03916.
78. Grolier M, Arefyev A, Pereira B, Tavares Figueiredo I, Gerbaud L, Coudeyre
E. Refining the design of a smartphone application for people with chronic low
back pain using mixed quantitative and qualitative approaches. Disability and
rehabilitation. 2023 2023-2-1:145-50. PMID: rayyan-562659290. doi: doi:.

79. Hoving JL, Zoer |, Van Der Meer M, Van Der Straaten Y, Logtenberg-Rutten
C, Kraak-Put S, et al. E-health to improve work functioning in employees with
rheumatoid arthritis in rheumatology practice: A feasibility study. Scandinavian
Journal of Rheumatology. 2014 01 Nov;43(6):481-7. PMID: 600693450.

80. Seppen BF, Wiegel J, L'Ami M J, Duarte Dos Santos Rico S, Catarinella FS,
Turkstra F, et al. Feasibility of Self-Monitoring Rheumatoid Arthritis With a
Smartphone App: Results of Two Mixed-Methods Pilot Studies. JMIR Formative
Research. 2020;4(9):e20165. PMID: 32955447.

81l. Taylor ML, Thomas EE, Vitangcol K, Marx W, Campbell KL, Caffery LJ, et al.
Digital health experiences reported in chronic disease management: An
umbrella review of qualitative studies. ) Telemed Telecare. 2022 Dec;28(10):705-
17. PMID: 36346938. doi: 10.1177/1357633x221119620.

82. Dennard. A systematic review of users experiences of using digital
interventions within psychosis: a thematic synthesis of qualitative research.
2024.

83. Katzman JG, Gallagher RM. Pain: The Silent Public Health Epidemic. | Prim
Care Community Health. 2024 Jan-Dec;15:21501319241253547. PMID:
38742616. doi: 10.1177/21501319241253547.

84. Lin Yu SN, Anthony Harrison, Lance M. McCracken. In search of the person
in pain: A systematic review of conceptualization, assessment methods, and
evidence for self and identity in chronic pain. Journal of Contextual Behavioral
Science. 2015;4(4):246-62.

85. Wright MA, Wren AA, Somers TJ, Goetz MC, Fras AM, Huh BK, et al. Pain
acceptance, hope, and optimism: relationships to pain and adjustment in
patients with chronic musculoskeletal pain. ] Pain. 2011 Nov;12(11):1155-62.
PMID: 21820969. doi: 10.1016/j.jpain.2011.06.002.

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

86. Karasawa Y, Yamada K, Iseki M, Yamaguchi M, Murakami Y, Tamagawa T,
et al. Association between change in self-efficacy and reduction in disability
among patients with chronic pain. PLoS One. 2019;14(4):e0215404. PMID:
30990842. doi: 10.1371/journal.pone.0215404.

87. Bérubé M, Choiniere M, Laflamme YG, Gélinas C. Acute to chronic pain
transition in extremity trauma: A narrative review for future preventive
interventions (part 2). Int J Orthop Trauma Nurs. 2017 Feb;24:59-67. PMID:
27527536. doi: 10.1016/j.ijotn.2016.04.001.

88. Blyth FM, March LM, Nicholas MK, Cousins MJ. Self-management of chronic
pain: a population-based study. Pain. 2005 Feb;113(3):285-92. PMID: 15661435.
doi: 10.1016/j.pain.2004.12.004.

89. Macdonald G, Leary MR. Why does social exclusion hurt? The relationship
between social and physical pain. Psychol Bull. 2005 Mar;131(2):202-23. PMID:
15740417. doi: 10.1037/0033-2909.131.2.202.

90. O'Connor S, Hanlon P, O'Donnell CA, Garcia S, Glanville J, Mair FS.
Understanding factors affecting patient and public engagement and recruitment
to digital health interventions: a systematic review of qualitative studies. BMC
Med Inform Decis Mak. 2016 Sep 15;16(1):120. PMID: 27630020. doi:
10.1186/s12911-016-0359-3.

91. ChenJ, Wang Y. Social Media Use for Health Purposes: Systematic Review. ]
Med Internet Res. 2021 May 12;23(5):e17917. PMID: 33978589. doi:
10.2196/17917.

92. Koesling D, Bozzaro C. Chronic pain patients' need for recognition and
their current struggle. Med Health Care Philos. 2021 Dec;24(4):563-72. PMID:
34259964. doi: 10.1007/s11019-021-10040-5.

93. Goldberg DS. Job and the stigmatization of chronic pain. Perspect Biol
Med. 2010 Summer;53(3):425-38. PMID: 20639609. doi: 10.1353/pbm.0.0166.
94. \Wakefield EO, Belamkar V, Litt MD, Puhl RM, Zempsky WT. "“There's
Nothing Wrong With You": Pain-Related Stigma in Adolescents With Chronic Pain.
] Pediatr Psychol. 2022 Apr 8;47(4):456-68. PMID: 34871426. doi:
10.1093/jpepsy/jsabl22.

95. Garcia-Rodriguez MI, Biedma-Velazquez L, Serrano-Del-Rosal R. The
legitimacy of pain according to sufferers. PLoS One. 2023;18(11):e0291112.
PMID: 37967079. doi: 10.1371/journal.pone.0291112.

96. Osborne EL, Ainsworth B, Hooper N, Atkinson M]J. Experiences of Using
Digital Mindfulness-Based Interventions: Rapid Scoping Review and Thematic
Synthesis. ] Med Internet Res. 2023 Sep 28;25:€44220. PMID: 37768709. doi:
10.2196/44220.

97. Barnett-Page E, Thomas J. Methods for the synthesis of qualitative
research: a critical review. BMC Med Res Methodol. 2009 Aug 11;9:59. PMID:
19671152. doi: 10.1186/1471-2288-9-59.

98. Duggal M, El Ayadi A, Duggal B, Reynolds N, Bascaran C. Editorial:
Challenges in implementing digital health in public health settings in low and
middle income countries. Front Public Health. 2022;10:1090303. PMID:
36703825. doi: 10.3389/fpubh.2022.1090303.

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

Abbreviations

PLwWCP: People living with chronic pain

CASP: Critical Appraisal Skills Programme

DHI: Digital health intervention

ENTREQ: Enhancing Transparency in Reporting the Synthesis of Qualitative Research
SPIDER: Sample, Phenomenon of Interest, Design, Evaluation and Research

HCP: Healthcare professional

QolL: Quality of life

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et al

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]

31



JMIR Preprints Main et a

Supplementary Files

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

Figures

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et al

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) study selection flowchart.

Total records identified
(n= 1709)
Records removed before
Records identified from » | Screening
databases (n = 1690) DWEIB records removed
(n = 841)
Additional records identified
through other sources (n = 19)
Titles/abstracts screenead -
(n = 868) Excluded (n = 7T83)
¥
Full text articles screened for [
eligibility (n = 85) Excluded (n = 48)
Article not published (n = 13)

l Not reporting on PLWCP (n = 15)

Not a self-management DHI (n = 4)
Participants did not ﬁrﬁcl:lﬂ'tﬂ in the E“FL
_ (e.g. perspectives and expectations r.
Studies included in review than expenence) (n = 12)
{n=37) Not digital (n = 4)

https://preprints.,jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Main et a

Multimedia Appendixes

https://preprints.jmir.org/preprint/69100 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

Mainetd

Enhancing transparency in reporting the synthesis of qualitative research (ENTREQ) Checklist.

URL.: http://asset.jmir.pub/assets/90b89fd01ddedbf 297cc40d252baf 7cc.doc

Search strategy for each database.
URL.: http://asset.jmir.pub/assets/89b8ead25ad9fe7588c91661c5fe7h98.doc

Table of included studies.
URL: http://asset.jmir.pub/assets/65d3c61dbc2f0a57ch8309b84384f349.doc

The Critical Appraisal Skills Program (CASP) qualitative research checklist.
URL: http://asset.jmir.pub/assets/2f8a6d2320c27730a6a46589b58518b1.doc

Table of quotes.
URL.: http://asset.jmir.pub/assets/e88367dcaef 837160a5f 7d3578e9488f.doc

https://preprints.jmir.org/preprint/69100

[unpublished, non-peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Figures
	Figure 1

	Multimedia Appendixes
	Multimedia Appendix 1
	Multimedia Appendix 2
	Multimedia Appendix 3
	Multimedia Appendix 4
	Multimedia Appendix 5



