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Abstract
Background: Persons with chronic pain experience a lack of support after completing rehabilitation and the responsibility for
the return-to-work (RTW) process is taken over by the employer. In addition, employers describe not knowing how to support
their employees. Smartphone apps have been increasingly used for self-management, but there is a lack of available eHealth apps
with evidence-based content providing digital support for persons with chronic pain and their employers when they return to
work.
Objective: This study aims to describe the development of a digital support application with evidence-based content that includes
a biopsychosocial perspective on chronic pain for sustainable RTW for persons with chronic pain and their employers (SWEPPE
[Sustainable Worker Digital Support for Persons With Chronic Pain and Their Employers]).
Methods: A user-centered agile design approach was applied. The multidisciplinary project team consisted of health care
researchers, a user representative, and a software team. A total of 2 reference groups of 7 persons with chronic pain and 4 employers
participated in the development process and usability testing. Mixed methods were used for data collection. The design was
revised using feedback from the reference groups. The content of SWEPPE was developed based on existing evidence and input
from the reference groups.
Results: The reference groups identified the following as important characteristics to include in SWEPPE: keeping users
motivated, tracking health status and work situation, and following progress. SWEPPE was developed as a smartphone app for
the persons with chronic pain and as a web application for their employers. SWEPPE consists of six modules: the action plan,
daily self-rating, self-monitoring graphs, the coach, the library, and shared information with the employer. The employers found
the following functions in SWEPPE to be the most useful: employees’ goals related to RTW, barriers to RTW, support wanted
from the employer, and the ability to follow employees’ progress. The persons with chronic pain found the following functions
in SWEPPE to be the most useful: setting a goal related to RTW, identifying barriers and strategies, and self-monitoring. Usability
testing revealed that SWEPPE was safe, useful (ie, provided relevant information), logical, and easy to use with an appealing
interface.
Conclusions: This study reports the development of a digital support application for persons with chronic pain and their
employers. SWEPPE fulfilled the need of support after an interdisciplinary pain rehabilitation program with useful functions
such as setting a goal related to RTW, identification of barriers and strategies for RTW, self-monitoring, and sharing information
between the employee and the employer. The user-centered agile design approach contributed to creating SWEPPE as a relevant
and easy-to-use eHealth intervention. Further studies are needed to examine the effectiveness of SWEPPE in a clinical setting.
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Introduction
Background
Chronic musculoskeletal pain, which affects 10% to 20% of the
European population and negatively impacts functioning, quality
of life, and the ability to work, comes with significant individual
and societal expenses, including costs associated with sick leave
and loss of productivity [1-6]. A recently published interview
study [7] showed that persons with chronic pain experienced a
lack of support after completing a rehabilitation program when
responsibility for the return-to-work (RTW) process was taken
over by the employer. In addition, the employers reported
lacking knowledge on how to support their employees’ RTW
and requested more knowledge about how chronic pain might
affect work status and the needs and challenges their employees
with chronic pain might experience [7]. For a successful RTW,
employers need to effectively collaborate, communicate, and
negotiate with their employees, all interactions that require good
listening skills [8,9]. In general, barriers to RTW for persons
with chronic pain include lack of workplace support, lack of
relationships with supervisors and coworkers, and inability to
find the right fit between a person’s physical abilities and job
tasks [10,11]. A smartphone app could be used to deal with the
above challenges, improve the rehabilitation process, and
counteract passivity by increasing interaction between the
employer and the employee [12], leading to a shared
decision-making model [13] used in work rehabilitation to
increase a successful outcome in the RTW process.
Digital support (web-based applications or smartphone apps)
is a growing intervention for persons with chronic pain and a
useful tool for quality of learning [14-16]. The strengths of
digital interventions include evidence-based content; possibility
for daily registrations of health aspects; simple design with
short, easily readable texts [17]; and reading about other
people’s experiences [18]. Typically, self-management includes
providing knowledge and education about the condition
(including its consequences) and self-assessment of health
[17,19,20]. This can contribute to the individuals’ learning about
their own capacity [21,22], which can lead to an increased sense
of control and motivation for continued self-management [23].
Digital applications can be valuable tools for persons with
chronic pain, especially when used in an outclinic setting [24],
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and can reduce pain and disability [25,26]. Despite these positive
effects, research has reported limitations related to the low
overall quality of smartphone apps for chronic pain and the lack
of rigorous assessment of their effectiveness [27,28]. Therefore,
combining evidence-based concepts with stakeholder
involvement in the development of eHealth interventions is
highly important [15,27]. The key elements of user-centered
design (UCD) approaches include stakeholder involvement,
iterative design and development, user stories, user personas,
interviews, prototyping, and usability testing to identify and
fulfill the users’ needs and requirements [29-33]. To manage
challenges such as incorrect clinical or user context or flaws in
evaluation [34], researchers need to use a multidisciplinary
development approach, continuous and systematic evaluation,
and robust evaluation methods [35].

Objectives
Web-based support for RTW has shown to be successful and
cost-effective for persons with musculoskeletal disorders [36].
However, to the best of our knowledge, no evidence-based
digital support exists that improves sustainable RTW for persons
with chronic pain and their employers. To fill this gap in
knowledge, the aim of this study is to develop a digital support
application with evidence-based content that includes a
biopsychosocial perspective on chronic pain for sustainable
RTW for persons with chronic pain and their employers:
SWEPPE (Sustainable Worker Digital Support for Persons With
Chronic Pain and Their Employers).

Methods
Study Design
In this study, a user-centered agile design [30] was used. Five
principles guided the process [30]: (1) separate product
discovery and product creation phases; (2) iterative design and
development with empirical feedback to revise designs in the
next step; (3) parallel design and development activities using
one sprint ahead; (4) continuous involvement of users via
reference groups; and (5) artifact-mediated communication via
user personas and scenarios (Figure 1).
The multidisciplinary project team consisted of health care
researchers, a user representative, and a software team (Table
1).
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Figure 1. Flowchart of practices and data collection during the development process to create SWEPPE (Sustainable Worker Digital Support for Persons
With Chronic Pain and Their Employers). Principles guiding the process: (1) separate product discovery and product creation phases; (2) iterative design
and development with empirical feedback to revise designs in the next step; (3) parallel design and development activities using one sprint ahead; (4)
continuous involvement of users via reference groups through the process; (5) artifact-mediated communication via user personas and scenarios. SUS:
System Usability Scale.
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Table 1. Description of the multidisciplinary project team.

a

Grouping

Total, n (%)

Pain expertise, n
(%)

Return-to-work expertise, Licensed health care
n (%)
providers, n (%)

Electronic apps expertise,
n (%)

Health care researchersa

3 (100)

2 (67)

2 (67)

3 (100)

0 (0)

User representativeb

1 (100)

1 (100)

0 (0)

0 (0)

0 (0)

Software teamc

5 (100)

0 (0)

0 (0)

0 (0)

5 (100)

PhD occupational therapist.

b

A research partner from the Swedish Rheumatism Association.

c

Including user experience design, back-end and front-end development, and project management.

The development process was led by a senior researcher (MB)
with extensive experience with RTW, chronic pain, and
occupational therapy. Two reference groups representing the
end users—patients with chronic pain and their
employers—were recruited for the development process. The
initial product discovery phase consisted of exploring the users’
needs and wishes about the functions and contents of SWEPPE.
The second product creation phase involved design,
development, and usability testing of SWEPPE. Mixed methods
were applied to collect quantitative and qualitative data for early
input and feedback from the users throughout the process.

Ethics Approval
The Swedish Ethical Review Board approved the study (Dnr
2020-01593).

Participants in the Reference Groups
Participants in the reference groups were recruited using a
relevance sampling strategy [37] conducted at a pain and

rehabilitation clinic in southern Sweden. For persons with
chronic pain, the following inclusion criteria were used:
employed, participation in an interdisciplinary pain rehabilitation
program (IPRP) within the last 2 years, and interest in
participating in the development of the application. For the
employers, the following inclusion criteria were used:
experience with an employee who had chronic pain and interest
in participating in the development of the application. A total
of 12 persons with chronic pain met the inclusion criteria and
were invited to the study by email. The invitation contained
information about the study, and a telephone follow-up
conversation was conducted after approximately 1 week. Of
these 12 persons, 4 (33%) did not respond to the invitation or
follow-up call, and 1 (8%) declined participation. Thus, of the
12 persons invited, 7 (58%)—4 women and 3 men—with a
mean age of 45 (SD 9; range 36-60) years provided informed
consent and were included in the study (Table 2).

Table 2. Background data on the persons with chronic pain participating in the reference group (n=7).
Characteristic

Values, n (%)

Reported years living with pain
0-7

3 (43)

8-14

3 (43)

>15

1 (14)

Types of pain
Back or neck pain

4 (57)

Nerve pain or neuropathic pain

1 (14)

Fibromyalgia

2 (29)

Othera

3 (43)

Employment status

a

Working or studying full-time

4 (57)

Working or studying part-time

2 (29)

Sick leave

1 (14)

Leg pain, migraine, and Horton disease.

The mean time since participation in IPRP was 10 (SD 5; range
4-19) months. Of the 7 participants, 1 (14%) had experienced
a large degree of support during RTW after IPRP, and 6 (86%)
had experienced some support from different stakeholders
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(employer, health care, or the social insurance agency). A total
of 10 employers who previously had been involved in an RTW
process for an employee with chronic pain at the rehabilitation
clinic were invited to the study in a similar way as the persons
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with chronic pain. Of these 10 employers, 3 (30%) were not
possible to reach and 3 (30%) declined participation in the study
owing to lack of time. Finally, of the 10 employers invited, the
4 (40%)—3 men and 1 woman—who agreed to participate in
the study were from private and public areas of the labor market
(school and education, services and sales, building and
manufacturing, or machine and transportation).

Practices to Develop SWEPPE
Overview
Practices such as workshop and usability testing were applied
during the different phases of the development of SWEPPE
(Figure 1). The reference group of persons with chronic pain
participated in 2 usability tests, and the employers participated
in 1.

Workshop
User personas and two scenarios (using SWEPPE and being
back at work) were developed based on previous research and
clinical expertise with persons with chronic pain and other
stakeholders. The user personas and scenarios were used in a
workshop where 2 health care researchers and the software team
verbally and visually presented information about different
types of users [38] and about how to bring the needs of the
persons with chronic pain and their employers into the
development process. For each scenario, brainstorming was
performed about what a user persona might think, feel, do, and
say in a given situation.

Usability Testing
The first usability test was performed with the reference groups
of persons with chronic pain (Figure 1, P1) and consisted of
both formative and summative testing [39], where screen layouts
with partial functionality were used. The test sessions were
conducted on the web via Zoom (Zoom Video Communications)
meetings owing to the COVID-19 pandemic. Before the first
usability test, a pilot test conducted with a person not involved
in the project was performed, which led to minor adjustments
of the test situation. Then, 3 participants from the reference
group of persons with chronic pain participated in individual
usability testing sessions. The tests were led by the user
experience designer, and the first author (CT) participated as
an observer and took notes. During the tests, the participants
were given tasks to perform and were asked to verbalize their
experience—that is, a think-aloud methodology [40] was
applied. All meetings were recorded and shared digitally with
3 members of the software team, who also took notes as part of
the think-aloud methodology to aid the development process.
The usability test with the reference group of employers (Figure
1, E1) was performed on a functioning web application. Then,
2 fictional employees were created based on the user personas
used in the workshop. In addition, 2 researchers acting as these
fictional employees created accounts in the SWEPPE smartphone
app and invited their employers in the reference group to access
the web application on their own computer. In the web
application, the employers could access the library and follow
the goals and self-reported data of their employees. The
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employers received updated information regarding progress
from the employees for 3 weeks.
The second usability test with the reference group of persons
with chronic pain (Figure 1, P2) was performed on a functioning
smartphone app. The persons with chronic pain downloaded
and tested SWEPPE at home on their own smartphone for 2
weeks.

Data Collection
Overview
Data were collected from the workshop, digital questionnaires,
and usability testing during the development of SWEPPE
(Figure 1).

Workshop
The workshop generated 2 empathy maps [41] that included
short statements of what the user personas might think, feel, do,
and say in the given scenarios. These maps were used for the
identification of topics, questions, or needs to be considered
while developing SWEPPE.

Questionnaire
The questionnaire focused on exploring the participants’
experiences of using smartphone apps and suggestions for the
functions and content of SWEPPE. The participants in the
reference groups were asked to rate the importance of the
different proposed functions on a 10-point scale ranging from
1 (not important) to 10 (very important). The proposed functions
were based on aspects identified as strengths in previous
research, such as setting a goal related to RTW [42-44], the
possibility to monitor health status [12], access to a knowledge
base about pain and positive examples of RTW [18], digital
coaching, and access to frequently asked questions or stories of
persons with chronic pain [18,36,42,45].

Usability Testing
During the web-based usability test with the persons with
chronic pain (P1), data were collected in several steps. First,
notes were taken by the first author (CT) and 2 or 3 members
of the project team during the think-aloud process regarding
what the person said and did when performing the assignments
in the SWEPPE prototype. If the test persons were silent, they
were prompted by the test leader with questions such as “What
are you thinking right now?” Second, at the end of each usability
test, the participants were asked open-ended questions regarding
the overall impression of SWEPPE: positive or negative
functions and content of SWEPPE, what was missing or could
be improved, how they would describe SWEPPE to a colleague
or friend, and their opinion on how the SWEPPE prototype
would be helpful in RTW. Third, after the usability tests, the
participants were asked to fill out the System Usability Scale
(SUS) questionnaire [46,47] for the global usability assessment
of the SWEPPE prototype. The SUS consists of 10 items rated
on a 5-point scale ranging from 1 (strongly disagree) to 5
(strongly agree). A total SUS score was calculated, ranging
from 0 to 100 (higher scores represent better usability) [46]. A
total SUS score >70 represents good usability [48]. Fourth, task
performance [39] was assessed during the first usability test
JMIR Hum Factors 2022 | vol. 9 | iss. 1 | e33571 | p. 5
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where the number of correctly completed tasks was registered
by the first author (CT).
After usability tests P2 and E1, both reference groups received
the SUS questionnaire and follow-up questions regarding the
functions in SWEPPE. The participants were asked to rate the
perceived usefulness of different parts of SWEPPE as a support
on a scale ranging from 0 (no support) to 100 (maximum
support). They were also given the opportunity to comment on
the functions and content of SWEPPE—for example, what was
missing or could be improved and how they would describe
SWEPPE to a colleague or friend.

Data Analysis
Quantitative data from the surveys and the SUS questionnaire
were summarized and analyzed using descriptive statistics. The
qualitative data gathered in the empathy maps were summarized
and grouped based on topics, questions, and needs to address
in the development of SWEPPE.
The notes collected during the think-aloud methodology and
data from the open questions in the first usability test with the
reference group of persons with chronic pain were analyzed
using Instant data analysis [40]. Instant data analysis was
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performed after each of the usability test sessions, where the
test leader, the observer (CT), and 3 members of the software
team participated in a Zoom meeting to discuss their notes and
the usability problems that had been identified. All usability
issues were written down and sorted into groups based on the
assignments performed in the prototype: create an account, set
a goal related to RTW, review the action plan, finish settings,
register daily health status, or follow progress in the overview.
The identified usability problems were then discussed by the
whole project team and were used to guide adjustments to the
SWEPPE prototype before finalizing the application.

Results
Product Discovery Phase
The workshop with the project group generated topics,
questions, or needs considered during the development process
of SWEPPE (Table 3).
Results from the questionnaire about the desired content and
functions of SWEPPE showed that maintaining motivation and
following progress were of great importance for both reference
groups (Tables 4 and 5).

Table 3. Identified topics, questions, or needs during the workshop with the project group and empathy mapping of user persona Carina for different
scenarios and how these were addressed in SWEPPEa.
Scenario and identified topics, questions, and needs to consider in the

Addressed in SWEPPE

development process
Being back at work
Will I manage? Do I have the skills needed?

Goal setting, self-monitoring, and overview to support insights about
one’s capacity.

Will I get the support I need from the employer?

Identify support wanted from the employer and possibility to share
with the employer.

Manage balance between work and leisure.

Goal setting, self-monitoring, and overview for feedback.

Find a daily routine.

Self-monitoring and overview.

Learning new ways.

Library, self-monitoring, and overview.

Apply strategies learned during rehabilitation.

Identify barriers to RTWb and strategies to handle them; self-monitoring.

Using SWEPPE

a

How will SWEPPE help me RTW?

Overarching question guiding the general design of all the functions
in SWEPPE.

Using SWEPPE must be quick and easy.

General design of SWEPPE application as quick and easy to use and
demanding low cognitive load.

Difficult at first when I started.

General design of SWEPPE when creating and setting up a new account.

Uncertain about what data the employer can see in SWEPPE.

General design of SWEPPE with easy access to information the user
wants to share with the employer.

Feeling guilty if not using SWEPPE every day.

Are data presented in the overview in a useful way even if data are
missing?

Proud and happy about her progress.

Design of overview for easy visualization of progress.

SWEPPE: Sustainable Worker Digital Support for Persons With Chronic Pain and Their Employers.

b

RTW: return to work.
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Table 4. Results from the initial survey with persons with chronic pain (n=7) regarding the desired content and functions of SWEPPEa.
Questions, desired content, and topics of interest

Rating of importance, median (IQR)

An application for people with chronic pain and their employer as support for return to work (SWEPPE) would be interesting
To keep me motivated

10 (9-10)

To follow and focus on my progress

9 (7-10)

To keep track of my health status

8 (8-10)

To keep track of my work situation

8 (4-10)

To get inspiration from others

8 (59)

Important information to know about the application
Security details or privacy information

10 (8-10)

How to optimize usability

8 (8-10)

Where information in the app comes from

8 (8-10)

Desired content or topics of information in SWEPPE
Pain and coping with pain

10 (9-10)

Stress and coping

9 (8-10)

Work and work ability

9 (7-10)

Ergonomics

9 (6-10)

Thoughts and feelings

8 (8-9)

Balance in daily activities

8 (8-10)

Coping during hard times

8 (8-9)

Healthy lifestyle

8 (7-10)

Others’ experiences of coping with chronic pain

8 (7-9)

Workplace adaptation

8 (8-9)

Communication, relations, social support

7 (6-9)

Desired functions in SWEPPE
Setting goals

9 (8-10)

Communicate with a coach

9 (7-10)

FAQ (frequently asked questions) available

8 (7-9)

Tips on workplace adaptation

8 (7-9)

Communicate information with my employer

8 (7-9)

Important functions SWEPPE should have
Push notifications

9 (2-10)

Adaptive functions

8 (7-9)

Adaptive design

8 (6-8)

Download information

6 (5-10)

Preferred health aspects to record in SWEPPE or receive information about from employee

a

Pain

10 (10-10)

Sleep

10 (8-10)

Physical activity

10 (8-10)

Work situation

10 (6-10)

Balanced life situation

8 (7-10)

Workload

7 (5-9)

SWEPPE: Sustainable Worker Digital Support for Persons With Chronic Pain and Their Employers.
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Table 5. Results from the initial survey with employers (n=4) regarding the desired content and functions of SWEPPEa.
Questions, desired content, and topics of interest

Rating of importance, median (IQR)

An application for people with chronic pain and their employer as support for RTWb (SWEPPE) would be interesting
To motivate and support the employee

9.5 (9-10)

To follow the employee’s progress

9.5 (9-10)

To receive information about my responsibility as an employer

9.5 (9-10)

To receive tips on adaptation of the work situation

9.5 (9-10)

To follow the employee’s work situation

8.5 (8-9)

To follow the employee’s health status

8.5 (8-9)

To receive information about chronic pain

7.5 (7-9)

To get inspiration from others

6.5 (6-8)

Important information to know about the application
How to optimize usability

8.5 (8-9)

Where information in the app comes from

8.5 (8-9)

Security details or privacy information

8.5 (8-9)

Desired content or topics of information in SWEPPE
Work and work ability

9.5 (9-10)

Ergonomics

9 (8-9)

Information about my responsibility as an employer

9 (9-10)

Stress and coping

9 (9-9)

About pain and coping with pain

9 (9-9)

Workplace adaptation

9 (8-9)

Balance in daily activities

8.5 (8-9)

Coping during hard times

8 (7-9)

Communication, relations, social support

8 (7-8)

Thoughts and feelings

8 (6-9)

Healthy lifestyle

7 (5-9)

Others’ experiences of coping with chronic pain

6 (4-8)

Desired functions in SWEPPE
Receive information about the employee’s goals

9 (9-9)

Tips on workplace adaptation

9 (9-9)

FAQc available

7 (6-9)

Important functions SWEPPE should have
Adaptive design

8 (7-9)

Adaptive functions

6.5 (6-8)

Download information

6.5 (6-7)

Push notifications

4.5 (2-7)

Preferred health aspects to record in SWEPPE or receive information about from employee
Work situation

10 (10-10)

Workload

10 (10-10)

Pain

9.5 (9-10)

Physical activity

9 (9-9)

Sleep

8.5 (8-9)
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Questions, desired content, and topics of interest
Balanced life situation
a

Turesson et al
Rating of importance, median (IQR)
8.5 (7-9)

SWEPPE: Sustainable Worker Digital Support for Persons With Chronic Pain and Their Employers.

b

RTW: return to work.

C

FAQ: frequently asked questions.

For the persons with chronic pain, the opportunity to keep track
of their health status and work situation was also important.
Employers wanted information about their responsibility and
suggestions for adapting the work situation. Both reference
groups preferred getting feedback through graphs showing
changes over time. Persons with chronic pain wanted to use
SWEPPE on their smartphone, and most (4/7, 57%) reported
wanting to use SWEPPE daily. The employers had a diverse
view of how often they would use SWEPPE. An employer
wanted to use SWEPPE when needed, another weekly, and
another monthly. Most of the persons with chronic pain
preferred recording pain (5/7, 71%) and sleep (4/7, 57%) daily
and physical activity (4/7, 57%), balanced life situation (5/7,
71%), and work situation (4/7, 57%) weekly. The opinion among
the persons with chronic pain about push notifications was
mixed: push notifications were rated as an important function
(Tables 4 and 5), but a majority (4/7, 57%) did not want them
included in the SWEPPE application. However, most
participants noted that their acceptance of push notifications
would depend on the available settings. The other characteristics
that the reference groups rated as important were compatibility
with a smartphone and ease of use. The results from the
questionnaire were used to prioritize the functions and
development of SWEPPE.
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Product Creation Phase
The initial development of SWEPPE, based on the first survey
of persons with chronic pain, focused on three aspects: (1) the
action plan, where the users assess their work ability, set a goal
related to RTW, identify barriers to RTW, develop strategies
to handle barriers, and identify support wanted from the
employer; (2) self-rating, where the users register daily health
status and work situation; and (3) self-monitoring graphs, where
the users follow their progress and receive feedback to keep
them motivated.
These 3 aspects were developed and tested along with the overall
design (eg, colors and layout) in the first usability test (P1). The
participants in usability test P1 were in general positive to the
prototype and experienced it as relevant, quick, and easy to use.
They stressed the importance of SWEPPE not demanding too
much of them cognitively. They described SWEPPE as a tool
to help them stay motivated and learn more about themselves
and their pain. The task performance rate was high (Table 6).
Some usability problems were identified using the think-aloud
methodology and were addressed in the continued development
process (Figure 2).
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Table 6. Results from usability testing P1 and P2 with the persons with chronic pain and E1 with the employers. Data collection from assessment of
task performance and questionnaires.
Time points

Usability test: P1 persons with
chronic pain (n=3)

Usability test: E1 employers
(n=3)

Usability test: P2 persons with
chronic pain (n=6)

Create an account

3 (100)

N/Ab

N/A

Set a goal

3 (100)

N/A

N/A

Review the action plan

3 (100)

N/A

N/A

Finish action plan settings

3 (100)

N/A

N/A

Register daily health status

3 (100)

N/A

N/A

Follow progress in the overview

3 (100)

N/A

N/A

95 (94-98)

88 (72-89)

86.5 (77-94)

About the employee’s work-related goal N/A

74 (58.5-83.5)

N/A

About barriers for RTWf identified by
the employee

N/A

71 (61.5-85.5)

N/A

About strategies identified by the employ- N/A
ee

46 (32.5-59.5)

N/A

About support wanted from the employer N/A

73 (67.5-86.5)

N/A

To follow the employee’s progress in a
graph

N/A

74 (70.5-87)

N/A

From the library

N/A

50 (31-62)

N/A

To be reminded of using SWEPPEg

N/A

100 (55-100)

N/A

Task performancea, n (%)

SUSc questionnaire, median (IQR)
SUS score pointd

Employers perceived usefulnesse of receiving information, median (IQR)

Persons with chronic pains perceived usefulness of SWEPPE, median (IQR)

a

Setting a work-related goal and following the progress

N/A

N/A

81 (53.3-92.3)

Identifying barriers and strategies for
RTW

N/A

N/A

68 (53-90.5)

Sharing information with the employer

N/A

N/A

53.5 (28.3-60.8)

Self-monitoring health aspects and getting an overview

N/A

N/A

80 (56-88.3)

Using the library

N/A

N/A

60.5 (54-75.3)

Asking questions and receiving answers N/A
from the coach

N/A

47 (41.5-69)

Getting reminders of daily self-rating of N/A
health aspects and weekly evaluation of
goal fulfillment

N/A

85.5 (70.8-95.8)

Number of correctly completed tasks.

b

N/A: not applicable.

c

SUS: System Usability Scale.

d

SUS score points range from 0 to 100, where higher scores represent better usability.

e

Rated on a visual analogue scale ranging from 0 (no support) to 100 (maximum support).

f

RTW: return to work.

g

SWEPPE: Sustainable Worker Digital Support for Persons With Chronic Pain and Their Employers.
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Figure 2. Overview of the assignments in usability test P1 performed by participants (n=3) from the reference group of persons with chronic pain, the
usability issues identified during the think-aloud methodology, and how these issues were addressed in the continued development process. RTW: return
to work.

The process of setting a goal related to RTW and creating the
action plan was simplified, and questions for assessment of goal
fulfillment were added: further improvements of self-rating of
health aspects were made with addition and development of
items, and separate graphs for self-monitoring of health aspects
and goals were developed. Continuous adjustments and
refinements of the functions based on the usability test P1 were
made, and further parts of SWEPPE (eg, the library, the coach
function, and the user profile for the employer) were developed.
The version of SWEPPE evaluated in usability tests E1 and P2
consisted of a fully functioning web application for the
employers and a smartphone app for the persons with chronic
pain. The employers perceived receiving information about the
employee’s goal related to RTW, barriers for RTW, support
wanted from the employer, and the graph to follow the
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employee’s progress as the most useful functions in SWEPPE
(Table 6). The persons with chronic pain participating in test
P2 rated self-monitoring, setting a goal related to RTW, and
identifying barriers and strategies as the most useful functions.
Overall, the participants found SWEPPE to be helpful. For
example, they thought the application was safe, provided
relevant information, and would be good for many people with
chronic pain. Regarding usability, the median SUS scores of
the employers and persons with chronic pain were high (median
88 and 86.5, respectively; Table 6). SWEPPE was deemed to
be logical and easy to use with an appealing interface. The
participants in tests E1 and P2 also provided several comments
regarding the different functions in SWEPPE, and the employers
provided suggestions for ways to improve the application (Table
7).
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Table 7. Overview of SWEPPEa and the modules and their content evaluated in the usability tests with the employers (test E1, n=3) and persons with
chronic pain (test P2, n=5).b
Module in SWEPPE

Description of content

Comments from participants in tests E1 and P2

The action planc

Goal setting regarding work; identification of barri- •
ers to RTW, strategies to handle these barriers, and
support wanted from the employer; and weekly
•
evaluation of work ability and fulfillment of the
goal
•
•

Daily self-ratingc

Self-rating of health and psychosocial aspects, work •
situation, and strategies
•

Self-monitoring

Graphs for self-monitoring health aspects, work
ability, and progress toward the goal over time

graphsc

•
•

•

“A very good part” [P]
“Good to be able to choose what health aspects to monitor” [P]
“Good with the summary in a graph” [P]
“It is easier to capture trends like not doing exercise when you have
a lot of other things to do. Then you get the information in black
and white that you have skipped exercise too many days and you
can follow the pain curve which due to lack of exercise is getting
worse” [P]
“To follow pain, stress and physical activity would help me a lot.
It can help to do more exercise and it gives you a great summary if
the activity helps for the pain” [P]

The coachc

Opportunity to ask a question and receive a written •
answer from a coach
•

“Superb function to be able to get help via the app” [P]
“Surely good if you need support in some way like how to handle
your employer” [P]

The libraryc,d

Knowledge database developed based on previous
research with information (texts, films, and audio
clips) that reflects a biopsychosocial perspective
regarding chronic pain, physical activity, managing
the situation, activity pacing, balance in daily life,
sleep, workplace adaptations, tools for dialogue,
and answers from the coach on common questions

•

“Good texts and films. If only the employer has the time and will
to learn there is a lot of good material in the app. Not only for the
employer but also for me” [P]
“This would have been useful for me earlier [in the RTW process]”
[P]
“I liked the library. A lot of good information” [P]
“Gathered information is always good” [E]

Shared information
with the employerc,d

•
•
•

The person with chronic pain can give the employer •
access to the library and share information from the
action plan and the graph for monitoring work
•
ability and goal fulfillment in SWEPPE, and the
employer receives the information from the parts
of the action plan the employee has chosen to share; •
if the employee does not want to share any information from the action plan, the employer still has
access to the library
•
•
•

•

•

a

“Good help to set a goal with the suggestions and getting a summary
in the overview” [P]
“Having a goal makes it easier to do the little extra to fulfil your
wishes” [P]
“By identifying the barriers, it is easier for you to find strategies to
work around them. Otherwise, it is easy to end up with bad habits
and you don’t know why” [P]
“I like the suggestions for strategies because many might not even
think about it” [P]

“Good and perspicuous arrangement of goal, barriers, strategies
and wanted support” [E]
“Can meetings be visualized? Reconciliation meetings with the
occupational health care services is an important basis that would
be good to see in the graph” [E]
“It would be valuable to follow up strategies from the employee
and employer that have not given results, that is changes in strategies
and support wanted from the employer during rehabilitation. What
has given results in the right direction and what has not” [E]
“Clearer start and goal of the weekly evaluations, it would add
value if you could register concrete actions to follow up” [E]
“A simple platform for quickly finding gathered information and
the employee’s progress” [E]
“This is not applicable for me right now but if I would increase my
working time, it would be very good to involve the employer. I
think SWEPPE would be good both for me and for my employer
as long as the employer has the will. The formulation in the app is
clear and I think it would make communication between the employer and the employee easier” [P]
“It can be difficult to get you employer involved but with SWEPPE
it can be easier for the employer to see if there is a negative trend.
Unfortunately, I don’t think everybody would dare to share with
their employer and some employers will probably not be so engaged
or even look in SWEPPE” [P]
“It’s good to be able to give you employer insights about how you
feel and you choose how much you want to share” [P]

SWEPPE: Sustainable Worker Digital Support for Persons With Chronic Pain and Their Employers.
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b

These modules also constituted the final version of SWEPPE.

c

Accessed by persons with chronic pain via the smartphone app.

d

Accessed by the employers via the web application.

The final version of SWEPPE consisted of all the modules
presented in Table 7. In the final version, the content of the
action plan (the goal and identifying strategies and support
wanted from the employer) can be individualized by the
employee. The user is presented with different options (strategies
or needs) to choose from, but these can be modified, and the
user can also create their own options in the app. For daily
self-rating of health aspects, the user is given the possibility to

self-monitor not only bio-related aspects such as fatigue and
pain but also psychosocial aspects such as work situation and
activity balance. For daily self-rating of, for example, pain, a
slider for a visual analog scale was used, ranging from 0 (no
pain) to 10 (worst imaginable pain). The value is not indicated
on the screen when the user is performing daily self-rating but
is presented in the self-monitoring graph. Screenshots from
SWEPPE are presented in Figure 3.

Figure 3. Screenshots from the final version of SWEPPE. SWEPPE is available in Swedish. Top row from left to right: the action plan (Styrkort), daily
self-registration overview (Skattning) and rating of pain (Smärta), one of the library sections (Hantera din situation). Bottom row: self-monitoring
(Översikt) of health aspects, work ability and goal fulfilment, employer’s view of shared information from the employee.
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Discussion
Principal Findings
This study describes the development of SWEPPE, a digital
support application for sustainable RTW for persons with
chronic pain and their employers. SWEPPE was developed with
a UCD agile approach [30], where the foundation was
evidence-based knowledge of chronic pain reflecting a
biopsychosocial perspective and RTW in combination with
involvement of the end users during the development process.
To our knowledge, SWEPPE is the first eHealth intervention
for both patients with chronic pain and their employers in
supporting a sustainable RTW.
SWEPPE was developed by a multidisciplinary project team
using a combination of the 5 principles of UCD agile design
[30]. First, the separate product discovery and product creation
phases provided relevant content and functions initially
discovered through a workshop and a questionnaire, which led
to the development of a low-fidelity prototype [39] that was
tested and constituted the foundation for the product creation
phase. Second, the iterative design and development used
feedback from the reference groups at different stages to revise
the design. Third, the software team used parallel design and
development activities using one sprint ahead with scheduling
and organization of the development in 2-week sprints. Fourth,
continuous involvement of the end users throughout the process
was ensured by using 2 reference groups who participated in
questionnaires and usability testing and a user representative
as part of the project team, which all provided valuable
information. Fifth, artifact-mediated communication was used
for the user personas and scenarios in the workshop and for the
employers in the usability test. Applying these principles in
combination with the competencies of the multidisciplinary
project team ensured performance of systematic evaluation and
development of a product relevant for the users’ context. In this
study, participants with chronic pain as well as the user
representative emphasized the importance of presenting
information in an easy, understandable way that did not require
a large cognitive load. This finding is consistent with findings
by Ledel Solem et al [15], where participating patients preferred
a simpler presentation of content rather than gamifying design
elements, as these could be challenging to use when
experiencing chronic pain. The results from this study show
that SWEPPE was deemed easy to use, which has been identified
as a facilitator for using eHealth applications by persons with
chronic pain [17].

Supporting Self-management
This study shows that SWEPPE has the potential to be a valuable
tool for supporting the individual in self-management of chronic
pain during the RTW process. Web-based applications or
smartphone apps can be easily accessed and enable persons with
chronic pain manage their condition [49] and reduce pain
interference [50]. As self-management and empowerment have
been identified as important parts of successful eHealth
interventions [51], SWEPPE was developed to target the lack
of support experienced by persons with chronic pain after
finishing a rehabilitation program and where the RTW process
https://humanfactors.jmir.org/2022/1/e33571
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continues [7]. Self-monitoring of health aspects was an
important part to include in SWEPPE, as it is a common strategy
for self-management among persons with chronic pain [17,20].
The daily self-rating in SWEPPE generated data presented in
graphs for self-monitoring, a function the participants with
chronic pain perceived as useful. Individuals are different in
their tolerance of pain and the daily self-rating of pain in
SWEPPE reflects the individual’s subjective experience. The
user can also choose which and how many of the
biopsychosocial aspects available in SWEPPE to monitor, based
on the relevance for the individual’s specific situation.
Self-monitoring in SWEPPE provides the user with feedback,
which can contribute to learning about health aspects in relation
to actions and behaviors in daily life [52]. Patients’
understanding of their own self-monitoring data involves
perception of the information, making inferences, and using
these to change their daily activities [22], which can give them
a sense of control and motivation to continue using
self-management strategies [23].
Pain education is also a common part of self-management and
can be related to the neuroscience of pain, medication, stress,
depression, and sleep management [19]. In SWEPPE, the library
was developed to provide easily accessed information about
chronic pain based on a biopsychosocial perspective. The
content in the library was intended to support both the employee
and the employer by contributing to an increased understanding
of the need to take the whole life situation into account when
planning for RTW. The library was especially important for
employers who wanted knowledge about how chronic pain
might affect work ability and how they can support the employee
during RTW [7]. Providing information through computer
applications and smartphone apps has been shown to improve
the level of knowledge, and the effectiveness can increase by
78% when also using at least one push notification a week [53].
In SWEPPE, a randomly selected text from the library was
suggested once a week for the user in the smartphone app to
inspire continuous reading. Although the library was perceived
as useful by both reference groups, it was not rated as useful as
other functions in SWEPPE. According to Timmers et al [53],
the timing of information is crucial, as patients need to receive
the right information at the right time. In this study, persons
with chronic pain found that the information in the library would
have been useful for them earlier in their RTW process,
indicating the potential and need of SWEPPE in a clinical
setting, when the users are starting their RTW process.
Regarding the dynamics of the employee-employer relationship,
the participants in both reference groups were in general positive
to the function of sharing information in SWEPPE to facilitate
collaboration and communication between the employee and
the employer. SWEPPE was built to be al tool for providing the
employer with information but without the employee having to
educate the employer regarding chronic pain and its
consequences for work. Instead, by using SWEPPE, the
employee can invite the employer and give access to the library
and decide what information to share from their action plan. If
the employer is willing to engage in the process and use the
provided information, this could increase the employer’s ability
to support the employee. The issue of employees not wanting
JMIR Hum Factors 2022 | vol. 9 | iss. 1 | e33571 | p. 14
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or daring to share information with their employer was raised
by some of the persons with chronic pain during usability
testing. An important feature of SWEPPE was to make the
employee in charge of what information to share, when and
with whom to avoid the employer from using the app for control
or pressure. In this study, usability tests P2 and E1 revealed the
persons with chronic pain perceived the function sharing
information as slightly less useful compared with the employers
and compared with other functions in SWEPPE. This was due
to the participating persons with chronic pain having come too
far in their RTW process and commented on this function as
being more useful earlier in the process. This stresses the
importance of getting the user’s context correct in the
development of digital solutions [34]. Therefore, the usefulness
of sharing information also needs to be tested further in a clinical
setting to study the interplay between the employer and the
employee.

Strength, Limitations, and Future Directions
There are some limitations of this study that need to be
considered. SWEPPE was developed in Sweden, where the
employers are prescribed by law to take actions to adapt the
workplace to the individual’s capacity and thereby enable the
employee to RTW or stay at work. However, the rights and
responsibilities of employees and employers vary among
countries, and the usefulness of an app such as SWEPPE may
depend on the societal system.
The number of persons in the reference group of persons with
chronic pain was small and might not be representative of the
whole population of persons with chronic pain. However, the
participants are representative of the targeted users of SWEPPE
(ie, persons with chronic pain who have participated in an IPRP
and who have experiences with the RTW process). The persons
with chronic pain participating in this study had come further
in their RTW process than the intended users of SWEPPE. This
was regarded as a strength of the study, as the participants had
the experience and possibility to reflect on their needs during
the RTW process and could acknowledge that SWEPPE had
been useful for them earlier in the RTW process. As a result,
there were lower ratings of some of the functions (eg, coach
and sharing information), as these were not needed in the
participants’ present situation. There were also few employers
participating in this study, and recruitment of employers to the
reference group was more difficult, as they were experiencing
a lot of time pressure. However, having employers involved in
the development of SWEPPE was crucial and is a strength of
this study, as they play an important role in the RTW process
[54]. Overall, the small number of participants in the 2 reference
groups contributed with a variety of valuable feedback relevant
to the end users.
Another strength of this study was having a user representative
as part of the multidisciplinary project team, as the
experience-based knowledge provided by a research partner
complemented the professional knowledge [55]. The user
representative gave valuable feedback during the whole process
on ideas, functions, and texts and helped prioritize the
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suggestions from the reference groups, which validated decisions
made during the design and development of SWEPPE.
A strength of this study is also the use of both qualitative and
quantitative methods for evaluation and feedback during the
development process [56], which gave valuable information for
the development of SWEPPE. During the process of creating
SWEPPE, it was decided that content, functionality, and design
were the most important parts to examine in usability testing
and the feedback from the reference groups. Thus, not all the
written texts were evaluated in the tests with the reference
groups.
Usability testing requires advanced planning and involves
several decisions such as selecting the setting, the tasks the user
should perform, and the type of data to be collected. In this
study, 3 persons with chronic pain participated in the initial
usability test (P1) of the low-fidelity prototype. This may have
been too few to identify all possible usability issues. It has been
suggested that 5 participants are sufficient for usability testing
and finding 80% of the usability problems [39]. Still, valuable
information was collected during the test that confirmed that
the basic structure and content in SWEPPE were in line with
the users’ desires and needs. The COVID-19 pandemic also
influenced the options regarding testing. For example, it was
not possible to conduct the tests during a physical meeting at
the university. Doing a usability test on the web via a Zoom
meeting might have affected the willingness for some
participants to participate in the initial test. People willing to
participate in a Zoom meeting might also indicate a selection
bias, as these people probably were more comfortable with using
technology than people who chose not to participate perhaps
because they were intimidated by technology. More participants
participated in the usability tests performed on the functioning
smartphone apps or web applications tested at home (E1 and
P2), which can be a result of the participants feeling more
comfortable using their own smartphone or computer in a
familiar environment [57]. These tests were performed to
validate the nearly finished version of SWEPPE and to collect
suggestions for further improvements. A strength of these tests
was that none of the participants needed help getting started
with SWEPPE.
The results of the development of SWEPPE are positive and
highly usable because of the UCD agile approach. However, to
investigate its effectiveness, SWEPPE needs to be tested in a
clinical setting, initially in a pilot study and then in a randomized
clinical trial.

Conclusions
This study reports the development of a digital support
application for persons with chronic pain and their employers.
SWEPPE fulfilled the need of support after IPRP with useful
functions such as setting a goal related to RTW, identifying
barriers and strategies for RTW, self-monitoring, and sharing
information between employee and employer. The UCD agile
design approach contributed to creating SWEPPE as a relevant
and easy-to-use eHealth intervention. Further studies are needed
to examine the effectiveness of SWEPPE in a clinical setting.

JMIR Hum Factors 2022 | vol. 9 | iss. 1 | e33571 | p. 15
(page number not for citation purposes)

JMIR HUMAN FACTORS

Turesson et al

Acknowledgments
The authors would like to thank Eva Petersson, research partner from the Swedish Rheumatism Association, for her important
contribution with the user’s perspective throughout the process and Linköping University IT Division for valuable support,
creativity, and innovative solutions during the development process. The authors would also like to thank the clinical occupational
therapists at region Östergötland, Sweden, who participated in dialogues during the development of SWEPPE (Sustainable Worker
Digital Support for Persons With Chronic Pain and Their Employers) to confirm the clinical relevance. This project was funded
by the Swedish Research Council for Health, Working Life and Welfare (Dnr 2019-01264).

Conflicts of Interest
None declared.

References
1.

2.
3.
4.

5.

6.
7.

8.

9.

10.
11.

12.

13.

14.
15.

16.

Pérez C, Margarit C, Sánchez-Magro I, de Antonio A, Villoria J. Chronic pain features relate to quality of life more than
physiopathology: a cross-sectional evaluation in pain clinics. Pain Pract 2017;17(7):866-878. [doi: 10.1111/papr.12533]
[Medline: 27782366]
Gerdle B, Björk J, Henriksson C, Bengtsson A. Prevalence of current and chronic pain and their influences upon work and
healthcare-seeking: a population study. J Rheumatol 2004;31(7):1399-1406. [Medline: 15229963]
Harker J, Reid KJ, Bekkering GE, Kellen E, Bala MM, Riemsma R, et al. Epidemiology of chronic pain in Denmark and
Sweden. Pain Res Treat 2012;2012:371248 [FREE Full text] [doi: 10.1155/2012/371248] [Medline: 22693667]
Reid KJ, Harker J, Bala MM, Truyers C, Kellen E, Bekkering GE, et al. Epidemiology of chronic non-cancer pain in Europe:
narrative review of prevalence, pain treatments and pain impact. Curr Med Res Opin 2011;27(2):449-462. [doi:
10.1185/03007995.2010.545813] [Medline: 21194394]
Cáceres-Matos R, Gil-García E, Barrientos-Trigo S, Porcel-Gálvez AM, Cabrera-León A. Consequences of chronic
non-cancer pain in adulthood. Scoping review. Rev Saude Publica 2020;54:39 [FREE Full text] [doi:
10.11606/s1518-8787.2020054001675] [Medline: 32321056]
Asmundson GJ, Katz J. Understanding the co-occurrence of anxiety disorders and chronic pain: state-of-the-art. Depress
Anxiety 2009;26(10):888-901. [doi: 10.1002/da.20600] [Medline: 19691031]
Svanholm F, Liedberg GM, Löfgren M, Björk M. Factors of importance for return to work, experienced by patients with
chronic pain that have completed a multimodal rehabilitation program - a focus group study. Disabil Rehabil 2020:1-9.
[doi: 10.1080/09638288.2020.1780479] [Medline: 32580604]
Magalhães L, Chan C, Chapman AC, Majed L, Samigullina R, Trninic D, et al. Successful return to work of individuals
with chronic pain according to health care providers: a meta-synthesis. Cad Bras Ter Ocup 2017;25(4):825-837. [doi:
10.4322/2526-8910.ctoar2063]
Cohen D, Allen J, Rhydderch M, Aylward M. The return to work discussion: a qualitative study of the line manager
conversation about return to work and the development of an educational programme. J Rehabil Med 2012;44(8):677-683
[FREE Full text] [doi: 10.2340/16501977-0996] [Medline: 22729796]
Saunders SL, Nedelec B. What work means to people with work disability: a scoping review. J Occup Rehabil
2014;24(1):100-110. [doi: 10.1007/s10926-013-9436-y] [Medline: 23519737]
Grant M, O-Beirne-Elliman J, Froud R, Underwood M, Seers K. The work of return to work. Challenges of returning to
work when you have chronic pain: a meta-ethnography. BMJ Open 2019;9(6):e025743 [FREE Full text] [doi:
10.1136/bmjopen-2018-025743] [Medline: 31227529]
Scott W, Chilcot J, Guildford B, Daly-Eichenhardt A, McCracken LM. Feasibility randomized-controlled trial of online
Acceptance and Commitment Therapy for patients with complex chronic pain in the United Kingdom. Eur J Pain
2018;22(8):1473-1484. [doi: 10.1002/ejp.1236] [Medline: 29704880]
Coutu MF, Légaré F, Durand MJ, Stacey D, Labrecque ME, Corbière M, et al. Acceptability and feasibility of a shared
decision-making model in work rehabilitation: a mixed-methods study of stakeholders' perspectives. J Occup Rehabil
2019;29(1):128-139. [doi: 10.1007/s10926-018-9770-1] [Medline: 29663111]
Braillard O, Cedraschi C, Jesaimani A, Piguet V. Chronic noncancer pain and patient education: a place for e-learning?
Rev Med Suisse 2015;11(480):1400-1405. [Medline: 26267947]
Ledel Solem IK, Varsi C, Eide H, Kristjansdottir OB, Børøsund E, Schreurs KM, et al. A user-centered approach to an
evidence-based electronic health pain management intervention for people with chronic pain: design and development of
EPIO. J Med Internet Res 2020;22(1):e15889 [FREE Full text] [doi: 10.2196/15889] [Medline: 31961331]
Kristjánsdóttir Ó, Fors EA, Eide E, Finset A, Stensrud TL, van Dulmen S, et al. A smartphone-based intervention with
diaries and therapist feedback to reduce catastrophizing and increase functioning in women with chronic widespread pain.
Part 2: 11-month follow-up results of a randomized trial. J Med Internet Res 2013;15(3):e72 [FREE Full text] [doi:
10.2196/jmir.2442] [Medline: 23538392]

https://humanfactors.jmir.org/2022/1/e33571

XSL• FO
RenderX

JMIR Hum Factors 2022 | vol. 9 | iss. 1 | e33571 | p. 16
(page number not for citation purposes)

JMIR HUMAN FACTORS
17.

18.

19.

20.

21.

22.
23.

24.
25.

26.
27.

28.

29.

30.
31.

32.
33.
34.
35.

36.

37.
38.

Ledel Solem IK, Varsi C, Eide H, Kristjansdottir OB, Mirkovic J, Børøsund E, et al. Patients' needs and requirements for
eHealth pain management interventions: qualitative study. J Med Internet Res 2019;21(4):e13205 [FREE Full text] [doi:
10.2196/13205] [Medline: 30877780]
Hadjistavropoulos HD, Faller YN, Klatt A, Nugent MN, Dear BF, Titov N. Patient perspectives on strengths and challenges
of therapist-assisted internet-delivered cognitive behaviour therapy: using the patient voice to improve care. Community
Ment Health J 2018;54(7):944-950 [FREE Full text] [doi: 10.1007/s10597-018-0286-0] [Medline: 29804226]
Devan H, Farmery D, Peebles L, Grainger R. Evaluation of self-management support functions in apps for people with
persistent pain: systematic review. JMIR Mhealth Uhealth 2019;7(2):e13080 [FREE Full text] [doi: 10.2196/13080]
[Medline: 30747715]
Devan H, Hale L, Hempel D, Saipe B, Perry MA. What works and does not work in a self-management intervention for
people with chronic pain? Qualitative systematic review and meta-synthesis. Phys Ther 2018;98(5):381-397. [doi:
10.1093/ptj/pzy029] [Medline: 29669089]
Rogers MA, Lemmen K, Kramer R, Mann J, Chopra V. Internet-delivered health interventions that work: systematic review
of meta-analyses and evaluation of website availability. J Med Internet Res 2017;19(3):e90 [FREE Full text] [doi:
10.2196/jmir.7111] [Medline: 28341617]
Mamykina L, Smaldone AM, Bakken SR. Adopting the sensemaking perspective for chronic disease self-management. J
Biomed Inform 2015;56:406-417 [FREE Full text] [doi: 10.1016/j.jbi.2015.06.006] [Medline: 26071681]
Morton K, Dennison L, May C, Murray E, Little P, McManus RJ, et al. Using digital interventions for self-management
of chronic physical health conditions: a meta-ethnography review of published studies. Patient Educ Couns
2017;100(4):616-635 [FREE Full text] [doi: 10.1016/j.pec.2016.10.019] [Medline: 28029572]
Thurnheer SE, Gravestock I, Pichierri G, Steurer J, Burgstaller JM. Benefits of mobile apps in pain management: systematic
review. JMIR Mhealth Uhealth 2018;6(10):e11231 [FREE Full text] [doi: 10.2196/11231] [Medline: 30348633]
Pfeifer AC, Uddin R, Schröder-Pfeifer P, Holl F, Swoboda W, Schiltenwolf M. Mobile application-based interventions for
chronic pain patients: a systematic review and meta-analysis of effectiveness. J Clin Med 2020;9(11):3557 [FREE Full
text] [doi: 10.3390/jcm9113557] [Medline: 33167300]
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;106:103507. [doi: 10.1016/j.ijnurstu.2019.103507] [Medline: 32320936]
Machado GC, Pinheiro MB, Lee H, Ahmed OH, Hendrick P, Williams C, et al. Smartphone apps for the self-management
of low back pain: a systematic review. Best Pract Res Clin Rheumatol 2016;30(6):1098-1109. [doi:
10.1016/j.berh.2017.04.002] [Medline: 29103552]
Coe-O'Brien R, Joseph L, Kuisma R, Paungmali A, Sitilertpisan P, Pirunsan U. Outcome measures used in the smartphone
applications for the management of low back pain: a systematic scoping review. Health Inf Sci Syst 2020;8(1):5 [FREE
Full text] [doi: 10.1007/s13755-019-0097-x] [Medline: 31938540]
Ghazali M, Ariffin NA, Omar R. User centered design practices in healthcare: a systematic review. In: 3rd International
Conference on User Science and Engineering. 2014 Presented at: i-USEr '14; September 2-5, 2014; Shah Alam, Malaysia
p. 91-96. [doi: 10.1109/iuser.2014.7002683]
Brhel M, Meth H, Maedche A, Werder K. Exploring principles of user-centered agile software development: a literature
review. Inf Softw Technol 2015;61(C):163-181. [doi: 10.1016/j.infsof.2015.01.004]
Jurca G, Hellmann TD, Maurer F. Integrating agile and user-centered design: a systematic mapping and review of evaluation
and validation studies of agile-UX. In: Proceedings of the 2014 Agile Conference. 2014 Presented at: AGILE '14; July
28-August 1, 2014; Kissimmee, FL p. 24-32 URL: https://www.agilealliance.org/wp-content/uploads/2016/08/Researh.
2014.Jurca_.Hellmann.Maurer.pdf [doi: 10.1109/agile.2014.17]
da Silva TS, Marin A, Maurer F, Silveira M. User-centered design and agile methods: a systematic review. In: 2011 Agile
Conference. 2011 Presented at: AGILE '11; August 7-13, 2011; Salt Lake City, UT p. 77-86. [doi: 10.1109/agile.2011.24]
Abelein U, Paech B. Understanding the influence of user participation and involvement on system success – a systematic
mapping study. Empir Software Eng 2015;20(1):28-81. [doi: 10.1007/s10664-013-9278-4]
Buis LR, Huh-Yoo J. Common shortcomings in applying user-centered design for digital health. IEEE Pervasive Comput
2020;19(3):45-49. [doi: 10.1109/mprv.2020.2997615]
van Gemert-Pijnen JE, Nijland N, van Limburg M, Ossebaard HC, Kelders SM, Eysenbach G, et al. A holistic framework
to improve the uptake and impact of eHealth technologies. J Med Internet Res 2011;13(4):e111 [FREE Full text] [doi:
10.2196/jmir.1672] [Medline: 22155738]
Wynne-Jones G, Artus M, Bishop A, Lawton SA, Lewis M, Jowett S, SWAP Study Team. Effectiveness and costs of a
vocational advice service to improve work outcomes in patients with musculoskeletal pain in primary care: a cluster
randomised trial (SWAP trial ISRCTN 52269669). Pain 2018;159(1):128-138. [doi: 10.1097/j.pain.0000000000001075]
[Medline: 28976423]
Krippendorff K. Content analysis: an introduction to its methodology. 3 edition. Thousand Oaks, CA: Sage Publications;
2013.
Kiernan L, McMahon M. How scenarios support empathy in design: a case study of undergraduate students. Iterations
2015;1:10-13. [doi: 10.31880/10344/5861]

https://humanfactors.jmir.org/2022/1/e33571

XSL• FO
RenderX

Turesson et al

JMIR Hum Factors 2022 | vol. 9 | iss. 1 | e33571 | p. 17
(page number not for citation purposes)

JMIR HUMAN FACTORS
39.
40.

41.
42.

43.

44.

45.

46.
47.
48.
49.
50.

51.
52.
53.

54.

55.
56.
57.

Turesson et al

Lazar J, Feng JH, Hochheiser H. Usability testing. In: Lazar J, Feng JH, Hochheiser H, editors. Research methods in
human-computer interaction. 2 edition. Cambridge, MA: Elsevier; 2017:263-298.
Joe J, Chaudhuri S, Le T, Thompson H, Demiris G. The use of think-aloud and instant data analysis in evaluation research:
exemplar and lessons learned. J Biomed Inform 2015;56:284-291 [FREE Full text] [doi: 10.1016/j.jbi.2015.06.001] [Medline:
26071683]
Brown JL. Empathy mapping: a guide to getting inside a user's head. UX Booth. 2018. URL: https://www.uxbooth.com/
articles/empathy-mapping-a-guide-to-getting-inside-a-users-head/ [accessed 2021-02-23]
Sowden G, Main CJ, van der Windt DA, Burton K, Wynne-Jones G. The development and content of the vocational advice
intervention and training package for the study of work and pain (SWAP) trial (ISRCTN 52269669). J Occup Rehabil
2019;29(2):395-405 [FREE Full text] [doi: 10.1007/s10926-018-9799-1] [Medline: 29982957]
Nieuwenhuizen MG, de Groot S, Janssen TW, van der Maas LC, Beckerman H. Canadian occupational performance
measure performance scale: validity and responsiveness in chronic pain. J Rehabil Res Dev 2014;51(5):727-746 [FREE
Full text] [doi: 10.1682/JRRD.2012.12.0221] [Medline: 25357091]
Wressle E, Lindstrand J, Neher M, Marcusson J, Henriksson C. The Canadian occupational performance measure as an
outcome measure and team tool in a day treatment programme. Disabil Rehabil 2003;25(10):497-506. [doi:
10.1080/0963828031000090560] [Medline: 12745961]
Dear BF, Gandy M, Karin E, Fogliati R, Fogliati VJ, Staples LG, et al. The pain course: 12- and 24-month outcomes from
a randomized controlled trial of an internet-delivered pain management program provided with different levels of clinician
support. J Pain 2018;19(12):1491-1503. [doi: 10.1016/j.jpain.2018.07.005] [Medline: 30099209]
Brooke J. SUS - a quickdirty usability scale. In: Jordan PW, Thomas B, McClelland IL, Weerdmeester B, editors. Usability
evaluation in industry. London, UK: Taylor and Francis; 1996:189-194.
Lewis JR, Utesch BS, Maher DE. Measuring perceived usability: the SUS, UMUX-LITE, and AltUsability. Int J Hum-Comput
Interact 2015;31(8):496-505. [doi: 10.1080/10447318.2015.1064654]
Bangor A, Kortum P, Miller J. Determining what individual SUS scores mean: adding an adjective rating scale. J Usability
Stud 2009;4(3):114-123 [FREE Full text]
Garg S, Garg D, Turin TC, Chowdhury MF. Web-based interventions for chronic back pain: a systematic review. J Med
Internet Res 2016;18(7):e139 [FREE Full text] [doi: 10.2196/jmir.4932] [Medline: 27460413]
Slattery BW, Haugh S, O'Connor L, Francis K, Dwyer CP, O'Higgins S, et al. An evaluation of the effectiveness of the
modalities used to deliver electronic health interventions for chronic pain: systematic review with network meta-analysis.
J Med Internet Res 2019;21(7):e11086 [FREE Full text] [doi: 10.2196/11086] [Medline: 31317869]
Granja C, Janssen W, Johansen MA. Factors determining the success and failure of eHealth interventions: systematic review
of the literature. J Med Internet Res 2018;20(5):e10235 [FREE Full text] [doi: 10.2196/10235] [Medline: 29716883]
Ruckenstein M. Visualized and interacted life: personal analytics and engagements with data doubles. Societies
2014;4(1):68-84. [doi: 10.3390/soc4010068]
Timmers T, Janssen L, Kool RB, Kremer JA. Educating patients by providing timely information using smartphone and
tablet apps: systematic review. J Med Internet Res 2020;22(4):e17342 [FREE Full text] [doi: 10.2196/17342] [Medline:
32281936]
Liedberg GM, Björk M, Dragioti E, Turesson C. Qualitative evidence from studies of interventions aimed at return to work
and staying at work for persons with chronic musculoskeletal pain. J Clin Med 2021;10(6):1247 [FREE Full text] [doi:
10.3390/jcm10061247] [Medline: 33802906]
Schipper K, Abma TA, van Zadelhoff E, van de Griendt J, Nierse C, Widdershoven GA. What does it mean to be a patient
research partner? An ethnodrama. Qual Inq 2010;16(6):501-510. [doi: 10.1177/1077800410364351]
Maramba I, Chatterjee A, Newman C. Methods of usability testing in the development of eHealth applications: a scoping
review. Int J Med Inform 2019;126:95-104. [doi: 10.1016/j.ijmedinf.2019.03.018] [Medline: 31029270]
Hass C. A practical guide to usability testing. In: Edmunds M, Hass C, Holve E, editors. Consumer informatics and digital
health: solutions for health and health care. Berlin, Germany: Springer; 2019:107-124.

Abbreviations
IPRP: interdisciplinary pain rehabilitation program
RTW: return to work
SUS: System Usability Scale
SWEPPE: Sustainable Worker Digital Support for Persons With Chronic Pain and Their Employers
UCD: user-centered design

https://humanfactors.jmir.org/2022/1/e33571

XSL• FO
RenderX

JMIR Hum Factors 2022 | vol. 9 | iss. 1 | e33571 | p. 18
(page number not for citation purposes)

JMIR HUMAN FACTORS

Turesson et al

Edited by A Kushniruk; submitted 14.09.21; peer-reviewed by N Khalili-Mahani, D Garg; comments to author 28.11.21; accepted
07.12.21; published 14.03.22
Please cite as:
Turesson C, Liedberg G, Björk M
Development of a Digital Support Application With Evidence-Based Content for Sustainable Return to Work for Persons With Chronic
Pain and Their Employers: User-Centered Agile Design Approach
JMIR Hum Factors 2022;9(1):e33571
URL: https://humanfactors.jmir.org/2022/1/e33571
doi: 10.2196/33571
PMID:

©Christina Turesson, Gunilla Liedberg, Mathilda Björk. Originally published in JMIR Human Factors
(https://humanfactors.jmir.org), 14.03.2022. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Human Factors, is properly cited. The complete bibliographic
information, a link to the original publication on https://humanfactors.jmir.org, as well as this copyright and license information
must be included.

https://humanfactors.jmir.org/2022/1/e33571

XSL• FO
RenderX

JMIR Hum Factors 2022 | vol. 9 | iss. 1 | e33571 | p. 19
(page number not for citation purposes)

