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Abstract

Background: Chronic pain conditions are complicated and challenging to live with. Electronic health (eHealth) interventions
show promise in helping people cope with chronic illness, including pain. The success of these interventions depends not only
on the technology and intervention content but also on the users' acceptance and adherence. Involving all stakeholders (eg,
patients, spouses, health care providers, designers, software devel opers, and researchers) and exploring their input and preferences
in the design and devel opment processis an important step toward devel oping meaningful interventions and possibly strengthening
treatment outcomes.

Objective: Theaim of thisstudy wasto design and devel op a user-centered, evidence-based eHealth self-management intervention
for people with chronic pain.

Methods: The study employed amultidisciplinary and user-centered design approach. Overall, 20 stakehol ders from the project
team (ie, 7 researchers, 5 editors, 7 software developers, and 1 user representative), together with 33 external stakeholders (ie,
12 health care providers, 1 health care manger, 1 eHealth research psychologist, and 17 patients with chronic pain and 2 of their
spouses) participated in a user-centered development process that included workshops, intervention content development, and
usability testing. I ntervention content was devel oped and finalized based on existing evidence, stakeholder input, and user testing.
Stakeholder input was examined through qualitative analyses with rapid and in-depth analysis approaches.
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Results: Analyses from stakeholder input identified themes including a need for reliable, trustworthy, and evidence-based
content, personalization, options for feedback, behavioral tracking, and self-assessment/registration as factors to include in the
intervention. Evidence-based intervention content devel opment resulted in one face-to-face introduction session and 9 app-based
educational and exercise-based modules. Usability testing provided further insight into how to optimize the design of theintervention
to the user group, identifying accessibility and a simple design to be essential.

Conclusions. Thedesign and development process of eHealth interventions should strive to combine well-known evidence-based
concepts with stakeholder input. This study, designing and developing the pain management intervention EPIO, illustrates how
astakehol der-centered design approach can provide essential input in the devel opment of an eHealth self-management intervention

for people with chronic pain.
Trial Registration:

(J Med Internet Res 2020;22(1):€15889) doi: 10.2196/15889

Clinical Trials.gov NCT03705104; https://clinicaltrials.gov/ct2/show/NCT03705104
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Introduction

Background

Chronic pain conditions are often multifaceted and difficult to
manage, involving physiologica and psychological and socia
challenges for those affected [1-4]. Given this complexity,
chronic pain can aso be perceived as unavoidable,
unmanageable, and challenging to disengage from [5].

Psychoeducational individual or group-based interventionswith
cognitive behaviora (ie, cognitive behaviora therapy; CBT)
[6] and/or acceptance and commitment (ie, acceptance and
commitment therapy; ACT [7]) approaches supporting
self-management have been shown to be effective. CBT entails
an integrative approach combining cognitive and behavioral
change techniques, focusing on challenging and changing
unhelpful thoughts and behaviors with a goal-oriented,
problem-solving approach and enhancement of coping strategies
[8]. ACT was initially proposed as a new generation of CBT,
focusing on the role of acceptance and mindful ness rather than
cognitive change; aiming to increase psychological flexibility;
and centering around acceptance, awareness of the moment,
and a commitment to values and direction [9]. Both types of
interventions can improve a person’s quality of life, pain
acceptance, functioning, and self-efficacy while also having the
potential to reduce pain, depressive symptoms, and distress
[10-18]. Unfortunately, such in-person interventions are not
aways offered or available [5], and multiple barriers to
attendance may be present for people living with chronic pain
conditions.

Electronic health (eHealth) interventions, referring to
health-related interventions distributed through technology,
have shown promising results in helping people cope with
health-related issuesand chronicillness, including pain [19-25].
eHealth interventions have the potential to offer patients easier
accessto illness management when convenient and most needed
and at the patients’ own pace [26,27]. Given the potentia for
flexibility in use, eHedlth interventions may introduce more
cost-effective treatment options, supplementing usual care and
even reducing the need for direct involvement from health care
providers [28,29]. This could be particularly important when
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dealing with chronic illness, such as pain, asindividuals living
with chronicillness usually have the need for, and responsibility
of, day-to-day management of their own illness [13]. Severad
studies have pointed to great potential for the use of eHealthin
chronic pain management [21,23,24,27,30,31]. However, a
number of challenges have been associated with such
interventions. One significant challengeisthe lack of guidance
and involvement of health care providers and intended usersin
the development process [21,27,32-37]. This has resulted in a
gap between the commercial and scientific sides of eHealth,
with products often being devel oped in responseto technol ogical
innovations rather than evidence-based knowledge and/or user
needs [27,33,38]. Thereis aneed for more attention on how to
develop and trandate or transform existing face-to-face
interventionsinto electronic formats at the same time focusing
on the actual needs of patientswith pain [27]. Researchershave
made recommendations for utilization of a more user-centered
design approach, ideally involving all stakeholders (eg, patients,
health care providers and caregivers, pain and eHealth
researchers, and designers and information technology [IT]
developers) in the eHealth intervention development process
from the early ideainitiation to the final intervention evaluation
[5,27,39]. Despite these recommendations, end users and other
stakeholders are still rarely involved in the early development
process of eHealth interventions[32,39]. Thiscould potentially
be at least partially because of a lack of information and
frameworks on how to involve stakeholdersin the devel opment
process [39].

Additional challengesinclude low adherence and high attrition
ratesin eHealth interventions [39-43]. For eHealth interventions
and development processes to be successful, a focus on the
entire person (ie, a holistic view), including relationships,
context, and intervention setting, is necessary [39,44,45]. This
includes identifying facilitators and barriers for use and
exploring implementation issuesfrom an early stage on [46-49].
Addressing these issues will likely contribute to development
of more user friendly, meaningful interventionsfor patientsand
can potentially improve treatment outcomes for patients living
with chronic pain [27,39,44,46].

This study is part of alarger project aiming to design, develop,
and test the effectiveness of a user-centered, evidence-based
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eHealth self-management intervention for adults with chronic
pain (clinical trial registration: NCT03705104). In thefirst step
of the larger project, users everyday challenges and attitudes
toward eHealth technology, as well as their needs and
requirements for a potential eHealth pain management
intervention, were explored through individual interviews with
people with chronic pain and their spouses [50]. Individual
interviews with health care providers have al so been conducted
focusing on the sameissues (to be published el sewhere). Patients
and spouses in the initial study reported a broad spectrum of
everyday challenges, including physical, psychological, and
socia challenges, such as fatigue, grief, guilt, and social- and
work isolation, and participants anticipated that eHealth
technology would be a positive and accessible option for pain
management support [50]. The study found that patients’ needs
in relation to an eHealth pain management intervention can be
summarized in 3 main areas: (1) need for reliable knowledge
about pain and pain management, including access to useful
coping skills and exercises; (2) support in finding balance in
everyday life, physically and mentally, through increased
awareness and simple documentation (ie, ability to track
variables such as sleep, mood, physical activity, and pain); and
(3) social support, including peer support forums and advice on
how to communicate with others, such as family, friends, and
health care providers [50].

Objectives

Building on the recent findings[50], this study aimed to design
and develop a user-centered, evidence-based eHedth
self-management intervention for people with chronic pain.
This paper includes descriptions and results from the
development process, including results from workshops with
al involved stakeholders (eg, patients, spouses, hedth care

Table 1. Overview of multidisciplinary project team (N=20).
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providers, researchers, software developers, and user
representatives), intervention content devel opment and usability
testing. The ultimate goal was to develop an evidence-based
intervention that was acceptable to users (ie, well received,
suitable, user friendly, attractive, and meeting needs) [51] and
had the potential to produce changesin quality of lifefor people
with chronic pain.

Methods

Study Design

The design and devel opment process entailed amultidisciplinary
and user-centered design approach [39,52,53]. The project
utilized well-established cognitive behavioral pain management
concepts shown to be effective for people with chronic pain
[11,14,16,54,55] and incorporated concepts of a participatory
design approach [56] to ensure that the intervention would be
acceptable (ie, well received, suitable, user friendly, and
attractive) and designed in line with patients' needs and context
of use.

The intervention development was led by the study principal
investigator (PI; LSN), whoisaclinical psychologist with health
psychology specialization and long-standing experience within
chronic pain and cognitive behavioral treatment approachesfor
medical patients. The multidisciplinary project team consisted
of health care researchers (ie, PhD-level psychologists and
registered nurses), an editorial group ensuring that content and
material was presented in an understandable way, a software
team (ie, software developers and a designer), and a user
representative (ie, person with chronic pain experience). The
team met weekly (sometimes more often) during the
development process. See Table 1 for an overview of the project
team members with their project-related expertise.

Electronic health expertise, n

Licensed hedlth care providers, n

Grouping Total number, n Pain expertise, n
Health care researchers 7 6
Editoria group 5 0
Software team 7 0
User representative 1 1

5

5
7
0

5

2
0
0

Patients and other stakeholders, including spouses of patients
with chronic pain, and collaborative partners (ie,
interdisciplinary health care providers, health care managers,
and researchers working at collaborating institutions such as
hospitals, municipality health care services, and universities),
all with long-standing experience on chronic pain issues, were
also involved in the development process. Service design
methods, utilizing a user-centered, sequenced, cocreative, and
holistic development approach [57] were used to facilitate
co-design and high user engagement throughout the devel opment
process.

The pain management intervention wasdeveloped in aniterative
processinvolving systematic eval uation throughout as suggested

http://www.jmir.org/2020/1/e15889/

by the Center for eHealth Research and Disease Management
comprehensive roadmap approach for the uptake and impact of
eHealth technologies [39].

Theintervention was developed in iterative processes, as shown
in Figure 1, through a combination of (1) contextual inquiry
and co-design processes collecting input from people with
chronic pain, their spouses, health care providers, and eHealth
experts; (2) intervention content development, where content
was developed by members of the project team based on
evidence-based CBT and ACT concepts for chronic pain
self-management; and (3) iterative software development and
formative evaluation, including low- and high-fidelity prototypes
development and usability testing.
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Figure 1. Study overview and development timeline.
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| Intervention content development
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Recruitment

To be eligible for study participation, the patients had to be 18
years or older, having experienced chronic pain for 3 months
or more, and had to be able to communicate in Norwegian.
Patients were encouraged to participate regardless of age (=18
years) and gender. Spouses had to be married or cohabitating
with one of the participating patients.

Patients and spouses were recruited through study information
published on the Web as well as through national project
collaborators and local and national pain associations. In
addition, patients and spouses participating in the initial
interviews investigating patients' needs and requirements for
eHealth interventions [50] were invited to participate in this
study, as they already had experience with the topic and could
potentially add another layer to the design discussions.

Data Callection and Analysis

Datawere collected from pain management courses, workshops,
and usability testing. Then, to ensure that the collected material
provided essential input into the ongoing development process,
collected data were first analyzed by means of rapid analysis
[58]. This included summarizing data from voice recordings
and recorded notes before sharing and discussing the material
in the project group (including the development team).
Following this process, to ensure a thorough scientific
development and that no themes were overlooked, a more
in-depth analysis of the material took place using directed
content analysis [59]. In this process, the material was coded
into predefined categories, containing devel opment suggestions
and requirements from the participants, including input for
content, design, and functionality.

I ntervention Development

Contextual Inquiry: Data Collection

A contextual inquiry [39] initiated the development process to
gather information about the intended users, their needs and
requirements for acceptability, and the environment in which
the intervention was intended to fit, building on previously
gathered information [50].

Pain Management Course Observations

To gain an insight into health care services offered in the study
area, aswell asto gain additional information related to patients
needs and experiences, thefirst (ILS) and second (CV) authors

http://www.jmir.org/2020/1/e15889/

Software develpment and formative evaluation

10 months 12 months 14 months 16 months 18 months 20months 22 months 24 months

observed 5 different pain management coursesavailablein local
patient education centers and hospitals. Notes and summaries
were recorded during and after the course observations. The
information gathered was summarized into 3 categories: (1)
topics covered in the courses, (2) information shared by course
participants (ie patients), and (3) themes that potentially could
be incorporated into the app. Thisinformation was shared with
the project team to increase knowledge about the patient group
and the pain management courses with the rest of the project
team members.

Developing Personas and Patient Journey Maps

On the basis of existing research recommendations [39,60],
service design methods [57] were used to facilitate user
engagement. Five personas (ie, fictional but representative
patient profiles; see examplein Figure 2) and 2 patient journey
maps (ie, roadmaps inspired by customer journey maps [57];
see Figure 3) visualizing typical daysin the patients' liveswere
developed based on previous findings [50] for the design and
development process. Personasincluded background information
(ie, storiesto give each persona more depth), coping skills and
everyday challenges, an overview of technology skills, and the
persona’s needs and requirements in relation to the eHealth
intervention. The journey maps described a typical day in a
patient’s life. Personas and journey maps informed the
development process and project team members about typical
end users and their daily challenges, needs, and requirements
to bring the patients' voices to the forefront in the devel opment
process. Personas and journey maps were also used in the
upcoming workshops as illustrative scenarios that the
participants could use when discussing possible design and
functionality options. For illustrations, see Figures 2 and 3.

Workshops

Contributing to the contextual inquiry, stakeholderswereinvited
to discusstheir needs, requirementsfor acceptability, ideas, and
possible challenges related to the eHealth project. This was
done successively through (1) 5 workshops with participants
from collaborating institutions and the project team and (2) 3
stakeholder workshops involving all stakeholders (ie, people
with chronic pain, spouses, health care providers, researchers,
editors, and the software team). Service design methods,
including the use of scenario tasks, personas, and journey maps
[57], were used to facilitate participant engagement. The
workshops are described in the following sections.
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Figure 2. Illustration of a study persona.

PERSONAS Fictional patient characters created to represent different user types

MORTEN

AGE: 49 years

WORK SITUATION: On sick leave
FAMILY: Spouse and two children
DIAGNOSIS: Neuropathic pain
DIAGNOSED IN: 2013, pain since 2010
TREATMENT: Pain clinic, rehabilitation,
physiotherapy

Coping strategies

"It has taken me 5 years to realize that
planning is the most important thing Ican
do. I plan everything!”

Background

Morten relies on good routines in his everyday life.
He tries to divide his chores and take multiple
timed breaks during the day. He knows that he will
pay foritif he does too much, and he often ends
up staying in bed for several days after social
events and activities. He grieves owver not being
able to do the things he used to, especially in
relation to his kids.

Communication

» MNever speaks about his pain at home

® Changes general practitioner freguently: "I've
been disappointed by doctors who say | only
have tolearn to live with it”

Challenges

* Sleeping problems and irritability

s Needs guidance and someone who follows up

» Bad concentration

# Difficulties saying no to activities

Technology use

PC

Tablet & smart phone

Apps

Health related apps

E-health wants & needs

Register activities and pain level in order to learn

from past experiences

the voice is pleasant. Options important

Login once is ckay, but not twice

Easy to estimate time needed

bad day. Read 15 minutes on a good day, no

reading on the bad days!

Apps used frequently

Breathing and relaxation exercises - as long as

Important that it isn't too much. Can watch a
video for 30 minutes on a good day, 150n a

Ledel Solem et a

Figure 3. Illustration of a patient journey map during atypical day with pain.

Thoughts
and feelings

Morten, 49 years

Afternoon

01:00 to 0900 a.m. 12:00 p.m. 1:00 pm. 2:30 pm. 3:15 p.m.
05:00a.m.
Awalea. Pain Pulls himself  Lays down “Office time”. Kids back
Wakes up level high. up. on the from school.
repeatedly. Finds some couch. Calls his
snacks on Preparas an Tries todoa doctor and the Lays down
his bedside easy meal. breathing Laborand on the coach
table. axercise but Welfare with his
fails. Administration tablet.
Continues to Putson center.
stay in bed. some loud Searches for
music to treatment
distract options.
himself.
Pain level Agitated and Happy that Faels Feels that he
high. restlass. his family discouraged has to figure
aren't home and that outand do
Feels and sees him  nothing everything
desperate lika this. helps. himsalf.
and tired.
Faels
frustrated
and angry.

ready-made on the
dinner for coach.

Evening

6:00 pam.

Lays down

8:30 pm.

Takes a glass
of wine inan
attempt to
relax his
TVonin the body.
background.

9:30 p.m.

Takes some
sleeping
pills and
goes to bed.

sad and guilty
for not spending
any time with his
kids and wife.

Tries to remind
himself of the

nice evening
with his friend
the day before.
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Workshops With Collaborating Partners

First, health care providers, a health care manager, and an
eHealth research psychologist from collaborating institutions
(ie, hospitals, universities, and primary health care services)
wereinvited to participate in workshopstogether with the project
team.

In the first workshop, participants were separated into smaller
groups consisting of health care providers with a variety of
professional backgrounds (eg, registered nurses, psychol ogists,
and socia workers) and individuals from the project team
(including eHealth researchers and software devel opers). Group
discussions were timed and led by group facilitators from the
project team. Notes from the group discussions were recorded
and materials such as post-it notes and drawings from group
tasks were collected. The material was categorized by the first
author (ILS) and another project team member using a rapid
analysis approach [58] to ensure rapid and continuous input on
the devel opment process, broadly sorting the material into idea
clusters based on content and similarities.

Information gathered in the first workshop provided guidance
for the subsequent 4 workshops, which focused more specifically
on the development process (ie, content and software
development), with workshop 2 focusing on adherence and
design elements and workshops 3 to 5 focusing on content
development and how to best present the psychoeducational
content. Notes were taken and analyzed using arapid analysis
approach [58].

Workshops With All Stakeholders

Building on workshops with collaborative partners, all
stakeholders (ie, people with chronic pain, spouses, health care
providers, researchers, editors, and the software team)
participated in 1 out of 3 stakeholder workshops. The main
purpose of these workshops was to elicit ideas on design and
content features and to further explore users' requirements for
an eHealth pain management intervention, with each workshop
informing the next. Thefirst stakeholder workshop was arranged
with only patients participating, together with members from
the project team (ie, the designer and 2 researchers, including
thefirst author). In stakehol der workshops 2 and 3, spousesand
health care providers from collaborating institutions were al so
included in addition to editors and software team members.
Participants were divided into multidisciplinary groups of 5 to
6. A brief presentation of the personas and journey maps
developed initiated each workshop to provide all stakeholders
with an overview of findingsin the devel opment process so far
and to provide a collective understanding of the target patient
group. The personas were also updated during the workshops
based on participant feedback.

In the first workshop, more time was spent on discussing the
personas, whereas stakehol der workshops 2 and 3 focused more
on design and functionality aspects. As a starting exercise,
participants were asked to refl ect upon what makes an app good
or bad and to discuss usability and acceptability aspects within
their groups. Potential design features were then briefly
presented to support stakeholders when participating in the
design discussions. The participants were then asked to reflect

http://www.jmir.org/2020/1/e15889/
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and discuss which design features and elements were most
important to them in a priority task, where participants had to
choose between different design elements and features. The
final part of the workshops included a collective design task,
using scenarios, the personas, and patient journey maps to
discuss possibilities related to an eHealth self-management
intervention (ie, content, functionality, design, and usage) before
finally looking at potential barriers for use.

All stakeholder workshops were facilitated by the first author
in collaboration with other project team members (KH, HS,
MW, JM, and Y1), and each group discussion was audio taped.
The material was first summarized by the first author using
rapid analysis [58] and focusing on ensuring that the material
provided essential input into the ongoing devel opment process.
The material was later transcribed verbatim to conduct a more
thorough analysisusing directed content analysis[59] to ensure
a thorough scientific process in material identifications. The
material was first sorted into broad categories representing
requirements for (1) content, (2) functionality, (3) design, and
(4) barriers for use. Data were extracted and compared across
the different workshops, looking for similarities and differences
in the material.

I ntervention Content Devel opment

A vital goal inthis study wasto identify evidence-based topics
and aspects from recognized cognitive behavioral and
acceptance and commitment pain management strategies; then,
develop the intervention content and integrate findings and
content with a user-centered approach, and subsequently, modify
findings to create a new technology-based pain management
intervention for people living with chronic pain.

Intervention content development was led by the project Pl
(LSN), in close collaboration with the other experienced pain
management project team members (ie, co-authors KS, LW,
EM, KW, HE, and OK), assisted by 3 editors (MW, EB, and
HS) and the project-specific user representative. Following the
initial workshop with collaborating partners, the intervention
content devel opment group first examined the existing literature
intheclinical and research area, then discussed thefindings and
compared notes also based on clinical pain management
experience within the group. Intervention content material was
then developed based on evidence-based topics and aspects
from recognized CBT and ACT pain management [61-64],
tested and user tested, and then adjusted and adapted accordingly
in continuous iterations. Throughout the process, intervention
content was shaped for an el ectronic format to support usability
and ease of use for the end users. The intervention content
development underwent numerous iterations (ie, number of
iterations varied depending on topic/module) to certify that it
used appropriate, therapeutic language; was presented in brief
and easily understandabl e sentences; and was suitable for small
screens.

Softwar e Development and Formative Evaluation

On the basis of content development and stakeholder input, a
low-fidelity paper prototype of the software was devel oped.
The prototype was tested within the development team with
involvement from eHealth experts and the project team, then
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adjusted and implemented electronically to simulate the app
idea. To strengthen acceptability, the simulated prototype was
subsequently tested by the project team user representative,
hospital-employed healthy volunteers, and 1 external patient
before full-scale usability testing.

Technical Architecture

EPIOisdistributed asanative app for iOS and Android through
the official app stores, and it is implemented using Web
technology in a Cordova container. All information stored
locally is encrypted with the Advanced Encryption Standard
(AES) agorithm in Galois/counter mode before it iswritten to
a local SQLite (a relational database management system)
instance. The key used for encryption is 256 bitslong, and it is
generated the first time the app runs. Between invocations of
the app, it is wrapped using the AES- key-wrapped algorithm
with a wrapping key derived from the user's persona
identification number (PIN) and stored on the device' skeychain.
As the keychain itself requires the device to be protected with
a PIN, the role of the app’s own PIN is to enable the user to
secure the app even when using it on a shared device. Usage
logs (navigation, use, and use of functionality) and
self-assessments are sent over an encrypted channel to asecure
server for later analysis by the research project staff.

Technical decisionswere executed only after discussionsin the
project team (ie, researchers, health care personnel, eHealth
experts, software design, and developers and user
representatives).

Usability Testing

Building on feedback and discussions within the project team,
high-fidelity prototypeswere devel oped, including astart page,
menu page, and intervention modules. A diverse group of users
(ie, variety in age/gender), including hospital-employed healthy
volunteers and people with chronic pain, participated in the
testing.

The high-fidelity prototype usability tests were videotaped and
conducted faceto face by afacilitator (ie, editor/eHealth expert)
and an observant (ie, either the first author, the designer, or
another project team member). A think aloud methodology [57]
was used to actively engage the participants and dlicit continuous
feedback, with participants describing their actions and
immediate thoughts for each step. The observer took notes
throughout the testing. Summaries of observations were
completed and transferred into a table by the facilitator and
observer following each testing, containing information related
to (1) usability issues, (2) possible solutions, (3) who reported
this issue (ie, number of users), and (4) other input. This
provided a rapid and continuous yet structured feedback into
the devel opment process. As a supplement toward establishing
acceptability, participants completed Sauro’s System Usability
Scale (SUS) [65]. This was done at the end of the usability
testing after the facilitator and the observer had left the room.
The SUS measures usability and satisfaction on ascale from 1
(strongly disagree) to 5 (strongly agree).
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The summaries from the usahility testing were discussed within
the project team and new sketches and decisions for the next
development phase were conducted, with the project team
discussing and prioritizing changes. The collected material was
later examined more in depth through content analysis [59] to
potentially identify themes overlooked in the initial rapid
analysis[58]. Inthis process, the material was sorted into broad
categories looking at (1) usability and flow, (2) functionality
and customization, (3) intervention content, and (4) design and
language.

Security and Privacy Considerations

The intervention program was developed at a major medical
center in Northern Europe. The design and development were
in accordance with the European General Data Protection
Regulations of 2018. The study, including a risk assessment
analysis of the app, was approved by the institution's
Department of Information Safety and the institutional review
board (approval number: 2017/6697). Informed consent will be
obtained from all users of the app-based program.

Results

Participants

A total of 33 participants participated in the study design and
development process (ie, workshops and content and software
development), including 12 health care providers, 1 health care
manager, and 1 eHealth research psychol ogist from collaborating
institutions, aswell as 17 patientsand 2 of their spousestogether
with the project team (see Table 1 in the Methods section). For
details, please see Table 2 for collaborating partners background
and expertise, Table 3 for patient demographics, and Figure 4
for a complete overview of the intervention development
process, including activities and participation.

All participants, 3 men and 11 women, from collaborating
institutions had extensive experience working with peopleliving
with chronic pain. They represented a variety of professional
backgrounds, with the majority working as licensed
psychologists within chronic pain management. In addition, 9
had experience in research and 3 had eHealth expertise.

The majority of the patients had experience with a variety of
treatments, ranging from primary care and physical therapy to
more specialized treatments and rehabilitation in secondary and
tertiary care settings. All participating patients owned a
smartphone and had access to a computer and/or tablet. Most
of the patients used apps daily, which were either installed by
themselves or someone in their family, though several were not
familiar with the concept of apps and did not know the
difference between awebpage and an app. Many of the patients
participated first in 1 out of the 3 workshops and then also later
during software development and formative evaluation. The 2
mal e spouses had been part of the initial interviews [50].
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Table 2. Overview of background and experience of participants from collaborating institutions (N=14).

Ledel Solem et a

Health care background Total number, N Pain expertise, n eHealth expertise, n Research expertise, n
Nurse 1 1 0 1
Psychologist 7 7 1 5
Physician 1 1 0 1
Socia worker 2 2 1 1
Occupational therapist 1 1 0 0
1 1 1

Nonlicensed partner 24

3Health care manager and eHealth research psychologist.

Table 3. Patient demographics (N=17).

Characteristics

Values, n (%)

Gender
Male
Female

Age (years), mean age=51 years
20-35
36-50
51-59
60-75

Type of pain (primary diagnosisreported)
Neck and/or back pain
Nerve pain/neuropathic pain
Fibromyalgia
Migraine
Others

Reported yearsliving with pain
0-5
6-10
11-17

Employment status
Working/studying full time
Working/studying part time
On disability benefits
Retired

Nonworking

2(12)
15 (89)

2(12)
5(29)
7 (41)
3(18)

5(29)
5(29)
3(18)
2(12)
2(12)

2(12)
6 (35)
3(18)
4 (24)
2(12)

4 (24)
3(18)
8 (47)
1(8)
1(6)
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Figure 4. Overview of study timeline, intervention development process, activities, and participation. Partner WS: collaborating partners; Partners:
collaborating partners; IT: person(s) from software team (ie, developers and designer); User rep: user representative; Stakeholder WS: stakeholder
workshop. The test facilitator and observers are not counted as participants and included in the n for software development and formative eval uation.
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Pain M anagement Cour se Observations

The 5 pain management courses observed covered topics such
as pain physiology, coping skills, and psychosocial challenges.
They had different structures, the majority being 1- or 2-day
courses and 1 occurring weekly over aperiod of 3 months. The
pain management courses covered topics such as pan
physiology, coping skills, and psychosocial challenges. The
level of information shared by patients during the courses varied,
depending on whether the type of course they attended had

http://www.jmir.org/2020/1/e15889/
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RenderX

allocated timefor discussions or mainly focused on educational
information. However, the patients did describe a general need
for more peer support in their everyday lives. Topics otherwise
emphasized by participating patients included grief, guilt,
anxiety, and negative thoughts as well as issues related to
communication with health care providers, spouses/family, and
others. Participants generally seemed pleased with the courses
they attended, even though several patients emphasized the need
for more continuous support and help in everyday life.
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Wor kshops With Collaborating Partners

Workshop findings showed that participants from collaborating
institutions (ie, health care providersand eHealth experts, n=14)
were generally positive toward an eHedlth intervention for
people with chronic pain and saw it as an opportunity to make

Table 4. Results from workshops with collaborating partners (N=14).

Ledel Solem et a

psychological and educational treatment more accessible to
patients during and after treatment. Health care providers pointed
to the importance of reliable, evidence-based educational
information. Please see Table 4 for content needs and rational es
expressed during these workshops.

Content needs and topics Rationae

Reliable, trustworthy, evidence-based
knowledge

Focus on psychological health
Activity pacing

Self-assessment/registrations
and physical activity)

Communication

Provide evidence-based, trustworthy information to patients, giving them a better alternative to online
forums and other nonscientific channels

Increase patient’s awareness of the association between chronic pain and psychological challenges
Support patientsin implementing activity pacing strategiesin everyday life, including through exercises

Increase awareness about personal activities and positive/negative health behavior (eg, amount of sleep

Include advice on how to best communicate personal struggles, potentially adding direct contact with

health care professionals as a functionality

Socia support

Adding some form of option for socia contact with peers

Potential barriersin the development process, aswell asfor the
final product, were identified as (1) time challenges, referring
to the amount of time it takes to develop eHealth interventions
and whether or not health care providers had timeto participate
in the development process; (2) defining the most relevant and
beneficial intervention content; (3) patient involvement in the
development process; and (4) privacy and security issues.

Workshops With All Study Stakeholders

The 3 stakeholder workshops identified that patients (n=17),
spouses (n=2), and health care providers (n=2) supported many
of the same thoughts and ideas as health care professionals and
other collaborating partners participating in the initial 5
workshops. The patients particularly emphasized the need for
an intervention that gave them positive input in their daily lives.
They did not want reminders of what they could not do, for
exampl e, being asked to do impossible exercises or being asked
to set unrealistic personal goals. Feeling guilty, grief, achieving
balance in everyday life, getting support, being present and
being useful whiletaking care of oneself were topics mentioned
by all participating groups. Content topics suggested and
discussed by participants included updates on recent scientific
findings; information about heal th-promoting behavior (ie, Seep,
nutrition, and physical activity); and advice on how to prioritize
and set limits, support and information on acceptance, and
exercises promoting energy and awareness, such as breathing
and relaxation exercises.

Regarding the end product/solution and what it should look like,
the participants had a broad range of functionality suggestions
and demands. All external stakeholders pointed to
personalization, that is, adjusting the intervention based on
individual needs and personal preferences. For example,
customization and simple behavior trackers were pointed out
by some as important features for a chronic pain eHealth
intervention. At the same time, several patients, spouses, and
health care providers emphasized that too many options for
choice could potentially be perceived as overwhelming. The

http://www.jmir.org/2020/1/e15889/

use of gamification elements (ie, application of game-playing
elements such as avatars, points, and badges) was viewed as a
potentially important and motivating option by collaborating
partners and the software team. However, the participating
patients did not identify gamification as important compared
with other potential elements and features of the solution. Too
many or too bright colors, cartoons, or sound effects were
described by several patientsas potentialy challenging for them,
especially when experiencing a lot of pain. Many stated that
the use of such elements is for younger people and kids, and
some of the patients al so described having stopped using certain
apps because of such elements.

Health care providers from collaborating institutions focused
more on sharing functionality (ie, possibility of sharing health
information with health care providers) than did patients. Despite
seeing sharing possibilities as something positive, patientswere
skeptical as to how this could work and found the option
unregistic given the limited time available for hedlth care
providers, and their impressionsthat health care providers often
work nonstop with no availability to respond to email/phone
calls during a full workday. When asked what mattered most
to them, the patients preferred an intervention that could give
them personalized suggestions for exercisesand content related
to the issues and areas they described as chalenging. Many
patients also emphasized this as one of the main reasons for
wanting simple ways to self-assess or track behaviors (eg, for
deep and activity), wanting the intervention to suggest exercises
based on their own personal behavioral patterns.

Each stakeholder workshop aso involved a priority task (ie,
choosing between different design el ementsand features), where
participants voted (each with a maximum 3 votesin addition to
2 group votes) on potential design elements and features. See
Table 5 for details on the distribution of votes from patients
(n=15), spouses (n=2), and health care providers (n=2); whether
the design element/feature was included in the final app;
why/why not; and a few illustrating quotes.
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Table 5. Design elements/features: priority task voting, elements/features included, details, and illustrating quotes.

Design element/feature  Description Votes, n  Included in the final app (yes/no) and Illustrating quotes

details/justification

Customization and per- ~ Customize how thingsarepre- 14 Yes. Thefeatures My pageand My fa-  “For me, it is very important that it

sonalization sented/look in the app. For ex- voriteswereincluded to allow for person-  isindividually tailored/customized.”
ample, you can customize col- alization and easy access to preferred
ors, styles, or specific parts of content. In addition, the sequence of
the app that you want to use. some of the modules could be individu-

ally chosen, to allow for moreindividual
preference.

Behavioral trackers Map/log what you do to see 13 Yes. Daily self-assessment/registrations  “Today, |'ve beenin alot of pain,
connections and opportunities of pain, sleep, rest, activity, and mood  but | don’t know why [...] Theregis-
for change. wereincluded as optional featuresfor  trations|’mlooking for will tell me

those preferring to track all/some of why | have so much pain every
these factors. Thursday.”

Feedback Get feedback fromtheapp. For 10 Yes. Several of the exercisesintheapp “I think it should, in away, replace
instance, by telling you what allow for registration of current apersona coach[...] and be ableto
you have achieved lately or habits/activitiesand give suggestionsfor  provide feedback, and discuss with
show you new ways to do new ways to do things. me. What went well, what went
things. wrong.”

Automatic tailoring The app automatically adapts 10 Yes. The app givesthe userssuggestions  “You may receive quicker feedback
to your personal use. For exam- for modules and exercisesto try based  if it isautomated, as health care
ple, you can bring up content on their marked favorites. personnel go home at 4 pm.”
and exercisesaccording to your
previous preferences.

Visualization Visudlizationisusedtopresent 8 Yes. Illustrations and photographsare  “| imagine some pictures of famous
content in an engaging and visu- used in the app to support the content but  places that give me energy, people
a way. Thiscan bethrough the are presented in amuted way so asnot  or animals that give me energy, and
use of animations, cartoons, to appear overwhelming or challenging. nature, that gives me energy.”
graphs, etc. Graphs, illustrating the users’ behavior

tracking, were also implemented.

Communicating with Communicate with health care 6 No. Not prioritized because of conflict  “When you have thiskind of an app,

health care professionals  professionals, for example, by with thedesirefor easy accessby means it isimportant that when you push
sharing information, asking of a4-digit personal identification num- the button, you get right in [without
questions, or receiving feed- ber, and the desire for an app that can high-level log-in procedures], and
back. serve as a stand-alone self-management  especially when you are not feeling

program. good.”

Communicatewith peers  Communicate with peers/other 2 No. Not prioritized because of potential “Social contact with other users, |
users, for instance, viaforums negative impact, conflict with the desire think it can be very negative. You
or share achievements with for easy access, and the notion that this  can so easily pull each other down.”
other users of the app. would require alarger user base than

planned study inclusion.

Avatar Create your own avatar, that is, 0 Yes. Onthebasisof eHealth expertinput  “It made methink of children when
aperson you can be/that fol- and existing research [41,42], thebuddy | saw it
lows you in the app. You can EPIOS (abird) wasincluded as an engag-
customize it to look the way ing element to stimul ate engagement and
you want, for example, by adherence.
looking like your favorite ani-
mal.

Using metaphors Metaphors can be used as a 0 No. Asthe use of metaphorsreceivedno “I did not vote for it” [metaphors]
motivationa way of getting votesand was also consideredtobea  [because | had only three votesto
through the program/app. For complicating element for the users, this  spend and thisfeature was not impor-
example, let the app be agar- element/feature was not included. tant enough for me].
denwhereyou canwalk around
or groom or plant things.

Rewards and trophies Points and trophiesare collect- 0 Yes. Onthebasisof eHealth expertinput  “1'm not very competitive so it

ed through using the app. For
example, you can go up alevel
when you have collected
enough points or get atrophy
for strikes, for example, when
you have used the app every
day for aweek.

and findings from existing research
[41,42], rewards and trophies were in-
cluded as engaging el ementsto stimulate
engagement and adherence.

doesn’t suit me very well, but | can
see that it may be agood thing for
others”
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I ntervention Content Development

Existing interview material [50], workshop discussions and
usability testing (presented below) indicated that participants
preferred a neutra name for the intervention program,
encouraging limited use of negative words, such as pain, or too
positive words, such as positive focus. During content
development, a project team brainstorming and informal
namecompetition resulted in theintervention being named EPI O,
derived from the Greek mythol ogy goddess Epione, the goddess
for the soothing of pain.

As evidence-based psychosocial/educational interventions are
mainly conducted in person, the decision was made for the EPIO
program to contain a face-to-face introduction session, where
participants would receive an introduction to the EPIO
intervention program, as well as help in downloading the app
onto their smartphone or tablet.

Given the significant evidence of potential for support from
CBT and ACT for people with chronic pain[10-18], combined

Table 6. Overview of EPIO modules and content.

Ledel Solem et a

with input from all stakeholders, the EPIO intervention was
primarily based on CBT (ie, thought and behavior challenging,
cognitive restructuring, behavior change, problem solving, and
coping) [6,8] but with aspectsof ACT (ie, value-based direction,
acceptance of pain, and awareness of the present) [7,9], both
resting on aspects found essential for pain management [10,18].
The final app-based EPIO intervention program contained 9
modules, as illustrated in Table 6. Each module in EPIO
contained educational topics (eg, about pain, balance and activity
pacing, thoughts and feelings, health behaviors, and coping
during difficult times), as well as brief topic-related tasks and
a variety of relaxation-focused exercises (eg, diaphragmatic
breathing, progressve muscle relaxation, visualization,
mindfulness, and meditation) anchored in existing treatment
manuals and findings for chronic pain management [61,64].
The first 5 modules were presented consecutively in a fixed
seguence, as the content in each of these modules was
considered essential for the subsequent topics. To allow for
more individual preference, the sequence of modules 6 to 8
could then be individually chosen, if preferring to do so.

Module # Module title Content

0 Introductory session 60 min in-person/group session. Introduction and intervention overview, practical exercise exam-
ple, and help in downloading and using the intervention.

1 About pain Introduction to theintervention program, including information about pain and pain management.
Coping strategies, fight-or-flight response, and introduction to breathing and relaxation; rationale
and exercises.

2 Balance Activity pacing and planning, introduction to mindfulness, self-care, pleasant activities, EPIO
as your toolbox, and progressive muscle relaxation.

3 Thoughts and feelings Pain, the rel ationship between thoughts and feelings, recognizing negative thoughts and cognitive
distortions, gratitude, and positive thinking. Exercises including challenging negative thoughts,
mindfulness, and autogenic muscle relaxation.

4 Stress and coping About stress, coping, and rational e for stress management and rel axation strategies. Acceptance,
active and passive coping approaches, and visualization.

5 What is important to me? Defining and exploring individual values and goals. Personal role models, self-image, and intruding
thoughts. Planning and goal setting. Introduction to meditation.

6 Health behaviors and lifestyle Health behaviors and health behavior change. Awareness of important health behaviors, including
sleep, physical activity, nutrition, and substance use/abuse; rationale and exercises. Stretch-based
relaxation methods/exercises.

7 Communication, relations, and so-  Communication, assertiveness, support systems, and socia networks. Exercises related to

cia support awareness about social support systems, how to strengthen social support, and progressive muscle
relaxation.

8 Coping during difficult times Self-regulation and implementation of coping strategiesin everyday life. Pain, frustration and
anger management, daily use of coping strategiesin everyday life. Introduction and use of dis-
traction, visualization, and stretch-based relaxation.

9 Summary and the road ahead Review and summary, where to go from here and advice for the road ahead.

Software Development and Formative Evaluation

engaging design elements to stimulate adherence, including
adding rewards/trophies, aswell asan avatar, the buddy EPIOS,

Stakeholders’ input and 5 iterative rounds of usability testing
contributed to adjustments to detect and ensure (1) easy and
intuitive navigation, including adding short cuts, introductions,
and symbols; (2) language and content issues, including adding
more steps to reduce the length of each section, replacing or
removing difficult words and terms; (3) implementation of

http://www.jmir.org/2020/1/e15889/

an animated bird accompanying the users throughout EPIO,
and finally d) possibilitiesfor personal preferences and choice,
including adding possibilities to choose between reading or
listening, and choosing which, if any, variables to track (eg,
pain, sleep, activity, mood, and rest). See Figure 5 for screenshot
examples.
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Figure5. Example screenshots from the EPIO intervention. From left: (1) start page, (2) selective registrations, (3) module about pain, and (4) exercise

example.
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The usability testing revealed an overall average SUS score of
81.25, indicating a grade A, which equals to excellent system
usability [65]. Users reported that the intervention was easy to
use, without need for assistance from anyone. Most users
reported that they thought they would use the intervention
frequently (mean 3.8, median 4).

In response to input from study participants, a number of
adjustments were made for the final version of EPIO. Some of
these are described in the following sections.

My Page

As personalization was emphasized as an important feature, a
personal page, My page was added to the program. Thisincluded
an overview of the user’s personal progress in the intervention
program in addition to accessto personal registrations, illustrated
in graphs. In addition, based on the input from eHealth experts
and previous research [41,42], atrophies section was included
in My page to stimulate personalization and motivation. Ability
to gauge the length of each step and exercisein seconds/minutes
was also implemented.

My Favorites

Patients expressed aneed for easy and direct accessto exercises
and content that they liked; therefore, amark asfavorite feature
was added to each step in the program. As usability testing
revealed usability issuesfor thisfeature (ie, difficultiesfor users
to grasp how to mark their favorites), the final program version
included introductions presented in a step-by-step manner, with
the buddy bird EPIOS later reminding users of these steps and
the option to add the text add asfavorite at the end of each step.
Usahility testing reveal ed that participantsliked the bird EPIOS
and the brief summaries and reminders provided by EPIOS.

Practicing Mode

CBT typically includes homework between sessionsto practice
and generalize new skills and behaviors. Therefore, practice
and repetition were encouraged in EPIO, and following
completion of each module, participants could not open a new
modulefor 3 days. Thiswas doneto give userstimeto practice

http://www.jmir.org/2020/1/e15889/
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and implement completed modules, knowledge, and exercises
into their daily lives. EPIO provided encouragement for practice,
either through suggested steps or through choosing own
favorites.

Security and Privacy Considerations

The EPIO intervention program was devel oped for peoplewith
chronic pain. It was developed at and distributed from a major
hospital. Protecting patients and patient information is the
responsibility of health care providers and the institution (ie,
the hospital) and privacy and security were of essence to
consider in the design and devel opment process.

One issue concerned the amount of sensitive information and
options related to log-in requirements. Participating patients
emphasized the importance of asimple log-in procedure. Most
of these patients expressed little concern regarding privacy and
security protections, stating that it was moreimportant for them
to get an accessible tool they could get direct access to on a
bad day, referring to dayswith alot of pain, without any hassle
or things to remember, such as high-level access procedures
and passwords. Thiswasthe casein the stakeholder workshops
not only in this study but also in previous patient/spouse
interviews[50]. At the sametime, however, many of the patients
wanted to be able to keep personal notes/diaries, and some also
wanted to be able to share their information with their health
care provider through the app and/or connect with peers using
the app. This would introduce further privacy challenges.
Adding functionality such as sharing options would increase
the privacy level needed and therefore al so increase the security
requirements. However, privacy and security are essential in
these types of settings, and as ease of use and a simple log-in
were identified as one of the most important patient
requirements, the solution was to incorporate a simple 4-digit
PIN, excluding functionality such as sharing possibilities and
personal notes. Userswere instead encouraged to use apen and
paper and take notes during some of the themes and exercises
(ie, “You may find it beneficial to use a pen and paper for this
exercise”).
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Discussion

Principal Findings

This study describes the design and development process of
EPIO, an eHealth pain management intervention for people
with chronic pain. The process combining evidence-based and
user-centered approaches is a previously recommended but
underutilized approach to eHealth intervention development
[27,33,34]. To our knowledge, thisisthefirst study combining
evidence-based knowledge with stakeholders’ input to inform
the devel opment of an eHealth intervention for self-management
of chronic pain.

The EPIO intervention program was developed using iterative
processes through a combination of (1) contextual inquiry and
co-design processes, whereinput from peoplewith chronic pain,
spouses, health care providers, and other collaborating partners
was gathered; (2) intervention content development, where
relevant content topics were identified and intervention content
was created based on clinical experience and with inspiration
from existing evidence-based cognitive behavioral and
acceptance and commitment pain management programs
[61-64]; and (3) iterative software development and formative
evaluation, including low- and high-fidelity prototypes and
usability testing. External stakeholders (ie, patients, spouses,
health care providers, and other partners from collaborating
institutions) described a number of challenges associated with
current options for pain management care, emphasizing the
potential within eHealth technology and more available sources
for pain management strategies. Patients described the need for
an accessible solution that fits within their existing everyday
routines, giving them a break; positive input; and remindersin
their daily lives. To meet acceptability and usability needs for
the target group, the intervention used easily understandable
language, with brief and to-the-point sections made accessible
on small screens and mobile phones. Stakeholders also pointed
to a need for intuitive and effective functionalities that did not
demand too much of the patients’ time, giving them options to
choose from and automatic suggestions adjusted to their needs.

Evidence-Based Knowledge and the | mportance of
User Involvement: Finding the Right Balance

CBT- and ACT-based psychological interventions have been
shown to be effective, improving quality of life, depressive
symptoms, and pain acceptance for people living with chronic
pain[10,11,13,14,16,66,67]. Thegoal of thisstudy wasto design
and develop such an intervention to be delivered in a
technological format and on a mobile platform. Seeking to
achieve persistent change in a person’s health and overall
well-being, intervention programs must be based on
evidence-based knowledge, and according to the Medical
Research Council’s guidance, all complex interventions should
be guided by the latest evidence and appropriate theory [68].

Despite these facts, the devel opment of evidence-based eHealth
pain management interventions has been limited [33-35], ashas
the incorporation of user involvement in these processes. Even
evidence-based interventions depend on users acceptance,
adherence, and overall user fit for interventionsto be successful
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[39]. Thelack of user involvement (ie, patients and health care
providers) and human centeredness in development of eHealth
interventions have been criticized repeatedly
[5,21,27,32,34,36,39], and this lack of user involvement in the
development process can potentially aso explain the high
attrition rates and low adherence associated with such
interventions[32,40-42]. People simply stop using technologies
that do not meet their needs, requirements, or daily routines.

In addition to general user regquirements (eg, technology being
user friendly and flawless), it is essentia to incorporate the
needs and requirements of the specific user group. For the
participants in this study, that meant the eHealth intervention
had to accommodate patients' varying and often high pain levels,
their challenges with feeling guilty and never doing enough,
and their concentration issues. Stakeholders stated that it was
important that the intervention did not focus on the negative
aspects of living with chronic pain or provide users with too
much information or too much choice, flashy graphics such as
sound and animation effects, or cumbersome log-in procedures.
Patients wanted positive input in their daily lives through a
solution that provided them with useful, effective, and
personalized advice on pain management, reminding them to
take smaller breaks during the day. Participants also suggested
functionalitiesto register daily activities, sleep, and mood level
so that patients could become more aware of how these areas
affected their daily life. Some of the patients also wanted an
optionto register their daily painlevel. From aCBT standpoint,
thiscould beviewed as useful, asincreasing patients’ awareness
and ability to take an active part in one’s own life is crucial.
However, the literature has shown that too much focus on the
pain itself, for instance, through keeping a pain diary, can be
negative and could possibly increase pain interference [69-71].
However, studies have also illustrated the positive sides of pain
screenings/registrations. As several participants regarded
self-assessment/registrations as important, and this was aso
voted high on the prioritizing task (Table 5),
self-assessment/registrations were included in the initial
development.

The design and development process in this study did reveal
some disagreements between what was considered important
by health care providersand other collaborating partnersversus
what was considered important by some of the patients.
Although health care providers emphasized the need for
available, evidence-based, and trustworthy information given
to patients, seeing eHealth technology as a positive option for
providing patients with such knowledge, patients expressed
some conflicting views on the topic. Patients generally agreed
that information and content should be trustworthy, yet they
kept emphasizing during workshops as well as usability testing
that they did not want too much information, that they already
knew alot about pain and the theory behind pain management,
and that they first and foremost wanted effective and quick
exercises that could help in their daily lives. This could have
been because several patients were recruited from patient
education centers and courses focusing on chronic pain, and
thus, they aready had received alot of information. However,
literature has shown that compared with the general population,
peopleliving with long-term conditionsreport more difficulties
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with understanding health information in addition to having
greater difficulties in engaging with health care providers[72].
This, together with some chronic pain patients reported
concentration issues, illustrates the importance of providing
chronic pain patients with easily accessible information.

Interventions, and perhaps particularly eHealth interventions,
have the challenges of enhancing motivation for use, adherence
to use, and motivation for continued use. How to best present
evidence-based content is a question of user involvement,
acceptability, usability, and feasibility. To promote user
engagement and continued use, the EPIO intervention had to
present the material in away that met the users’ interests and
requirements. Participating health care providers and other
collaborating partnerswith eHealth expertise, aswell as software
developers, suggested adding gamifying design elements such
asrewards and avatars, emphasi zing the importance of engaging
and motivational design elements and pointing to evidence that
shows that the use of such elements and persuasive technology
positively affects adherence and well-being [41,42]. However,
the participating patients found this less important, and they
also expressed concern that the use of such effects could be
potentially challenging when in pain. None of the patients voted
for such elements in the priority task in the stakeholder
workshops (see Table 5). Patientsinstead stated that they wanted
the content presented in a simple way.

Onthebasis of thesefindings, it wasimportant to find abalance
in the use of design elements, with the final EPIO program
including some of these types of elements, such astrophiesfor
progress and continued use; and an avatar/buddy, the bird
EPIOS; and providing users with content summaries and brief
motivational messages. The buddy bird EPIOS, therefore, has
an educational role in the intervention program, in line with
what users emphasized as important, but at the same time,
EPIOS has a motivational and relational role, in line with
participating health care providers and eHealth experts as well
as recommendations from existing literature [42].

Strengths, Limitations, and Future Directions

This study presents some limitations that need to be considered.
First, the limited number of male and younger patients (mean
age 51 years) might limit the representativeness of the study.
Given the large percentage of female patients compared with
male patients participating in this study, despite encouraging
participation of both gendersliving with chronic pain, the patient
sample can be considered a sample of convenience. However,
it should be noted that the prevalence of chronic pain is higher
among females compared with males [73], and research also
shows challengesin recruiting mal e participants compared with
female participants for intervention programs focusing on
self-management [74]. In addition, the participating patients
represented awiderange of pain diagnoses, and aschronic pain
ismore preval ent among peopl e ol der than 50 years[75], it may
be argued that the patients participating in this study were in
fact representative of the user group. The fact that some of the
patients and spouses had also participated in aninitial interview
study [50] could potentially also bealimitation, asitispossible
that other opinions and perspectives would have emerged if
more novel users without prior knowledge of the emerging
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intervention had participated. However, mutual learning and
shared understanding are core concepts within participatory
design, asthisisthe only way to ensure mutual respect between
stakeholders, enabling everyone to take part in the shared
decision-making process [56]. Patients are not eHealth experts
and do not necessarily have thelanguage to articul ate what they
need from an eHealth intervention. Consequently, using the
same sample of participants and giving them enough knowledge
about design and development processes may have made it
easier for the participating patients to take an active part in
development discussions. However, this study did also include
new and naive patients with chronic pain to add to previously
collected qualitative data.

The software development and formative evaluation may also
present some limitations. For instance, every part of the
intervention steps/modules was not tested. However, the
intervention material was based on the same concepts and
foundations, written by the same experienced team [76,77], led
by the same PI, and using the same therapeutic language and
structure. Therefore, it was considered more important to get
users feedback on functionality and design, including layouts
and how the material was presented, than on every written word.
Usability testing was conducted at the project team offices, with
a facilitator and observer watching the participants within a
limited period. This could have impacted the testing, and it is
possible that the usability testing of EPIO captured only some
of the potential barriers to continued use over time.

A number of strengths are also evident in the current design
and devel opment process. Asrecommended by existing research
[5,27,39] and to ensure trustworthiness [ 78], the study included
abroad range of stakeholders (ie, patients, spouses, health care
providers, and eHealth experts as well as researchers, editors,
software devel opers, and user representatives) from the project
planning stage and throughout the development process.

The development process was guided by existing devel opment
recommendations, using abroad range of service design methods
and a user-centered design approach to facilitate cocreation,
mutual learning, and shared understanding among the
stakeholders involved. Intervention acceptability (ie, well
received, suitable, user friendly, attractive, and meeting needs)
to users was one of the main goals for the design and
development of EPIO. Although the intervention program was
developed using a participatory design approach to support the
likelihood of acceptability, usability, and feasibility,
acceptability will need to be further tested and established in a
future pilot test study before instigating efficacy studies. Given
the challenge of low adherence and high attrition ratesin eHealth
interventions [41,42], the development of the current
intervention sought to incorporate stakehol der-identified aspects
supporting adherence. Whether this turns out to be an effective
approach facilitating adherence needsto be evaluated in afuture
pilot test and subsequent randomized controlled trial (RCT). In
addition to high user involvement and stakeholder input, the
development process was guided by theory and concepts from
well-established cognitive behaviora and acceptance and
commitment pain management programs, meeting the requests
for eHealth pain management interventions that are based on
evidence-based knowledge. This enhances the future potential
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for postive effect findings. The ultimate goa of the EPIO
program isto support improvementsin quality of lifefor people
with chronic pain. Therefore, in addition to test usability,
feasibility, and acceptability, the next step in the research
process will be to examine preliminary efficacy findingsin a
pilot test before eventually examining the intervention in a
full-scale RCT. Together with the high focus on privacy and
security aspects, acceptability and efficacy are also likely to
increase the potential for poststudy implementation.

Conclusions

This study offers insight into how to take a user-centered
approach to the design and devel opment of an evidence-based
eHealth pain management intervention for people with chronic
pain. Developing evidence-based eHealth interventions while
also involving the voices and perspectives of a variety of
stakehol ders can be challenging, time consuming, and sometimes

Ledel Solem et a

even an expensive process. However, continuing to develop
and test non—evidence-based, non—user-centered interventions
is not a great alternative. Instead, mutual learning and shared
understanding become crucial. This study involved patients,
spouses, health care providers, and other relevant stakeholders
in the design and development process of the eHealth
interventions, pointing to important steps for devel oping useful
and meaningful interventions for patients. In addition to
informing the potential process of developing an eHealth pain
management intervention, this study also provides a practical
example of how eHealth interventions can be designed and
developed to combine evidence-based material with
user-centered requirements. To test usability, acceptability, and
feasibility, as well as the potentia efficacy of the program,
further research isneeded and a pilot test is currently underway
to optimize the EPIO program in preparation for a full-scale
RCT.
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