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Abstract

Background: As the number of people living with chronic illnesses increases, providing wide-reaching and easy-to-use support
tools is becoming increasingly important. Supporting people in this group to recognize and use more of their personal strengths
has the potential to improve their quality of life. With this in mind, we have developed the MyStrengths app prototype, a gamefully
designed app aimed at aiding users in both identifying their strengths and using these strengths more actively in their daily life.

Objective: The goal of this study was to evaluate the user-reported feasibility and usefulness of the MyStrengths app. The study
additionally aimed to explore whether the use of MyStrengths could be associated with selected psychosocial outcomes.

Methods: A 31-day explorative feasibility trial with a pretest-posttest design and an optional end of study interview was
conducted. Data collection included system-use log data, demographic information, pre– and post–psychosocial measures (ie,
strengths use, self-efficacy, health-related quality of life, depression), user experience measures (ie, usability, engagement, flow),
and interview data.

Results: In total, 34 people with at least 1 chronic condition were enrolled in the study, with 26 participants (mean age 48 years,
range 29-62 years; 1 male) completing the trial. Among these individuals, 18 were also interviewed posttrial. Participants used
the MyStrengths app an average of 6 days during the trial period, with 54% (14/26) using the app over a period of at least 19
days. In total, 8738 unique app actions were registered. Of the psychosocial outcome measures, only 1 subscale, general health
in the RAND 36-Item Health Survey, yielded significant pre- and posttest changes. Posttrial interviews showed that the number
of participants who considered the MyStrengths app to be useful, somewhat useful, or not useful was evenly distributed across
3 groups. However, every participant did voice support for the strengths approach. All participants were able to identify a multitude
of personal strengths using the MyStrengths app. Most participants that reported it to be useful had little or no previous experience
with the personal strengths approach. A multitude of users welcomed the gameful design choices, particularly the rolling die
feature, suggesting strengths exercises, activities that use a specific strength, were well received.

Conclusions: Although the reported usefulness and feedback from use varied, most participants were favorable to the
strengths-focused approach to care and support. Consequently, low-threshold and wide-reaching mobile health tools that use a
strengths-focused approach, such as MyStrengths, hold the potential to support people living with chronic illness in performing
self-management and achieving mastery of their life.
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Introduction

Background
The number of people living with 1 or more chronic illnesses
is increasing [1,2]. A recent review reported that up to 58% of
people in developed countries live with multiple chronic
diagnoses [3]. As the number of people living with chronic
illness increases, finding new and more efficient ways of
supporting them in living the best life possible with their illness
is imperative. Self-management, or the activities, tasks, and
skills one undertakes to manage life with illness, is one
important aspect of such approaches [4]. Programs aiming to
support and improve self-management often involve training
and support that may aid in coping well with life with illnesses
and include monitoring symptoms, adhering to medication
regimens, and learning coping strategies [4,5].

Adding to these types of self-management approaches, research
over the past few decades has also pointed to the potentially
complementary benefits of exploring more “positive oriented“
approaches to health care and nursing, such as focusing on
people's personal strengths when aiming to encourage, foster,
and support self-management in chronic illness [6-9].

Personal Strengths
The concept of personal strengths has its foundation in positive
psychology [7,10]. It has been defined as ”traits/capabilities
that are personally fulfilling, do not diminish others, are
ubiquitous and valued across cultures, and aligned with
numerous positive outcomes for oneself and others“ [11].
Colloquially phrased, focusing on strengths means emphasizing
what is valuable, possible, and doable, as opposed to the
problem- and deficit-focused approach often present in modern
medicine [12,13]. Being aware of and mobilizing one's strengths
may lead to a wide range of positive effects for people in the
general population, such as well-being and better quality of life
[14]. More specifically, Seligman et al [7] found related
increases in happiness and decreases in depression, Proyer et
al [15] found increases in well-being and happiness, Linley et
al [16] found better goal accomplishment, and Lee et al [17]
found increased resilience in the face of challenges. Similarly,
Wood and colleagues [18] connected strengths use in general
to well-being, vitality, self-esteem, positive affect, and
reductions in stress.

Although much of the strengths-related research has included
participants from the general population [11,19], previous
studies from our research group [12,20,21] have identified a
multitude of strengths important to people living with chronic
illnesses. In addition to items common to general strengths
classifications, such as the Values In Action strengths
classification [11] (eg, being kind and caring, persistent, having
a positive outlook on life, or having courage), people with health
challenges have also reported strengths vital to them to include
support from family and peers, positive relationships with health

care providers, and having helpful and constructive
self-management strategies.

Strengths Activities and Exercises
Strengths are not a static part of an individual's being but rather
something malleable that can be changed and developed [11].
Nevertheless, although research related to activities that support
people in recognizing and using their strengths, also called
“strengths exercises,” have been published in the last few
decades [11,22], few such studies and publications have focused
on the potential of these strengths approaches for persons with
chronic illnesses. Reviewing literature during the early phases
of this project, our research team [23] identified 6 interventions
described in 7 publications that included a personal strengths
focus in chronic illness management and care [24-30]. The
strengths activities used in these interventions included
questionnaires asking participants to select strength(s) that apply
the most to them [25,28,29], nominate their own strengths [26],
use a specific strength in an activity each day [28,29] or to, in
writing, reflect upon how they have used their strengths recently
[24,26]. Although none of the studies reported on the
development or adaption of the included strengths activities,
the reported activities are still in line with common approaches
for identifying and employing personal strengths [7,11,31-33].
These common approaches include using strengths in new and
creative ways [7]; “strengths spotting,” which involves reflecting
on how specific strengths are impacting you or trying to identify
strengths in others [11,33]; the “three good things in life
exercise” involving a daily routine of writing down three things
that happened that day that you are grateful for and why [7,34];
and finally, performing “random acts of kindness” involving
doing something that benefits others without directly benefiting
oneself [35,36]. As with the outcomes of strengths use in
general, as presented in the previous section, the identified
studies employed a variety of outcome measures, including
well-being [25-27,29,30], positive and negative affect
[24,25,27], depression [24-26,29], strength-related outcomes
such as self-esteem [27], and self-efficacy [30].

Strengths Support for People With Chronic Illness
Although “people living with chronic illness” reflect a large
and heterogenous group, many of the challenges faced in daily
life, such as fatigue, sleeping problems, difficult emotions, or
energy loss, are shared across diagnoses [37]. Aiding people
living with chronic illnesses to be aware of and use their
personal strengths more may lead to better wellness outcomes
[38], and interventions aiming to help increase people's
knowledge and use of their strengths may therefore be of great
value for people living with chronic illnesses.

Both general or illness-specific patient educational activities
and self-management training have been shown to benefit the
patients with, for instance, improved self-management strategies
and greater awareness of their condition [5], and to have positive
health-economic impacts [39]. The majority of such programs
appear to take place in municipalities and communities, while
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approximately one-third are hospital based [5]. These programs
are often group based and peer led, and the content varies, and
may include providing general and diagnose-specific
information, learning from and sharing with others in similar
situations, or conducting exercise sessions [40]. These programs
are also available in Norway, where this study was conducted,
and are often in the form of lifestyle courses that seek to improve
participants' quality of life by aiding them in finding
unrecognized resources within themselves and strengthening
their copings skills [5].

Still, not everyone living with chronic illness has the opportunity
to participate in self-management training, and some have also
reported feelings of loss or the need for follow-up sessions after
the programs have ended [5]. Owing to the ubiquity of
smartphones and other mobile devices, mobile health (mHealth)
tools hold potential for reaching a much larger audience than
do in-person interventions and other activities with care
providers [41]. Given this, mHealth can add channels to existing
services and also reach underserved populations or otherwise
not active users of existing learning or educational programs
[41].

Over the past few decades, an ever-increasing number of
mHealth tools have been developed for various target groups,
including weight [42] and stress management [43], medication
adherence [44], smoking cessation [45], and oral hygiene [46].
Whereas traditional in-person health interventions have the
benefits of health care providers or support personnel providing
individual guidance, mHealth tools, as the name implies, are
typically available to the user anywhere and anytime.
Availability does not guarantee use, however, and these tools
also need to be designed in ways that users find helpful,
motivating, and engaging [47-49]. A popular approach to
increase users' engagement with apps in general—and for
mHealth specifically—has for the past decade been to create
more playful and gamelike user experiences using design
approaches and techniques known from the world of games
[50-52]. Creating such gameful designs typically includes using
features such as competitions, collaborations, narratives, or
immersive visual designs to increase the users' value creation
and enjoyment [50,53,54].

In sum, finding ways to provide and deliver strengths-focused
support to people with chronic illnesses through personal digital
devices could benefit users and widen the overall service reach
in potentially cost-efficient ways.

The MyStrengths Project and App
Through earlier projects at our department, we have reported
on multiple aspects related to the strengths approach to care and

self-management including on the conceptualization of strengths
and health assets [38], patients insights into and requirements
of the strengths-approach [21], and the strengths reported by
patients [12,20]. With a high degree of participation from people
in the user group, our research group created the MyStrengths
app. The development process and design activities (eg,
idea-generating and design workshops with people in the user
group, seminars with an international advisory group of
researchers, and workshops with game and health technology
designers) have been described in detail in previous publications
[23,55-57].

The MyStrengths app is designed to help its users identify and
use more of their strengths. Its main feature is an assessment
and subsequent overview of the users' strengths. Each of the
strengths preprogrammed into MyStrengths—40 in total—is
presented as a sphere floating on the home screen (Figure 1).
The details regarding the development and identification of the
40 strengths chosen can be found in the work by Kristjánsdóttir
et al [12]. Unassessed strengths are shown as empty green
spheres that float up on the screen, a few at a time. When a
strengths item is clicked on and opened (as seen in Figure 2),
it can be read in full and rated as either yes (having the strength),
partially (partially having the strength), or no (not having the
strengths); or the user can skip the strength. Depending on how
the individual strengths are rated, they are colored red (having),
yellow (partially), blue (not having), or green (skipped). Should
the users feel that a strength is missing from the list, they can
add additional strengths themselves. Having assessed ones'
strengths, the app will suggest 2 to 3 strengths exercises for
how to use and develop these (see Figure 3). When planned
exercises are marked as completed, a short burst of celebratory
stars showers the screen. The app also allows users to write a
short reflection on the exercise and the strength used (see Figure
4).

Another key feature of the MyStrengths app is a logbook in
which users can register how their day has been by choosing
between 5 smiley faces ranging from sad to happy (see Figure
5). This logbook also asks the users to do the positive
psychology exercise of entering three good things in life they
experienced that day [7,58]. Through the presentation of all
logged information, each day is summarized as cards with its
“smiley status,” three good things, and strengths used (Figure
6).

To instill a sense of playfulness and surprise, the menu panel
of the app (as seen at the bottom of Figures 1, 6, and 7) also has
a die. When the die is pressed, a random exercise will be
suggested (Figure 7) for one of the strengths that the user has
rated as either having or partially having.
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Figure 1. MyStrengths home screen.

Figure 2. Strengths assesment.
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Figure 3. Exercise, with comment.

Figure 4. Reflections on strength.
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Figure 5. Smiley status and todays' three good things.

Figure 6. Log presentation.
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Figure 7. Die suggesting random exercise.

Aims
This study seeks to explore and evaluate ways of using mHealth
to support people living with chronic illnesses in recognizing
and using more of their personal strengths in their daily life to
improve their overall well-being and quality of life. The study’s
primary aim is to, through a month-long explorative feasibility
trial, examine the study participants' impression of and
experiences with strengths-focused mHealth apps in general
and the MyStrengths app specifically. Given the wide range of
measures used to examine outcomes or efficacies of
strengths-focused interventions for the target group [24-30], a
secondary aim of this explorative feasibility trial is to explore
which of these measures, if any, might preliminarily indicate
effects from the use of the MyStrengths tool.

Methods

Recruitment
The project was planned and conducted in adherence to the
principles of the Declaration of Helsinki [59] and approved by
the Privacy Protection and Data Security committee at Oslo
University Hospital (project #18/05449). All participants or
their legal guardians signed informed consents before taking
part in the study. Each participant received a gift card valued
at Norwegian kr 250 (approximately US $30) as compensation
for participating.

Participants were recruited through multiple channels: through
patient organizations or patient groups; through various health
care providers, such as hospital educational centers and
rehabilitation units; through advertising the trial on social media,

such as the research team webpage and Facebook; and through
our departments existing network.

Criteria for inclusion were being over the age of 16 years and
speak Norwegian, having 1 or more chronic illnesses
(self-report), and being smartphone user (either Android version
4.6 or newer, or iOS version 11 or newer).

Study Design
Between November 2018 and March 2019, a 31-day feasibility
trial was conducted using a mixed methods pretest-posttest
design, consisting of outcome measures being completed before
and after the trial period, logged data of participants’ app use
(ie, system use), and optional interviews posttrial. Using a mixed
methods approach is well suited for investigating possible
effects, or indications thereof, from using the MyStrengths app
while also exploring the individual participants' experiences
and views [60,61]. Participants enrolled at their convenience
during the trial period, and later, after 14 days of use (halfway
through the trial period), the third author (EHB) called each
participant and checked whether they had any issues or questions
regarding the app or study.

Data Types and Measures
To reach the study aims, a range of data types and measures
were included.

Sociodemographic and Disease-Related Information
A study-specific questionnaire including questions related to
age, gender, marital status, diagnosis, participant’s time living
with illness, and level of experience with smartphones and
tablets was collected at baseline.
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System-Use Log
Data logging each user’s system use, with details related to app
use, progress, and text input, were collected continuously,
encrypted, and stored at the Services for Sensitive Data at the
University of Oslo.

Psychosocial Outcome Measures
To achieve this study’s secondary aim—to explore whether
outcome measures used in strengths interventions [24–30] can
indicate effects from the use of the MyStrengths app—we
employed the following outcome measures as part of the pretest
and posttest (ie, at baseline and after completion of the 31-day
trial period).

Strengths Use Scale

The Strengths Use Scale [62] is a 14-item inventory measuring
awareness and use of own personal strengths. The items are
scored on a 7-point Likert scale from strongly disagree to
strongly agree. Higher scores indicate higher use of one’s
strengths.

The Positive and Negative Affect Schedule

The Positive and Negative Affect Schedule [63] is a self-report
questionnaire consisting of a 20-item scale describing the 2
main dimensions of people's mood: positive and negative affect.
The items are scored on a 5-point Likert scale from very slightly
or not at all to extremely. Higher positive affect indicates high
energy and pleasurable engagement, and low positive affect
indicates lethargy and sadness. High negative affect indicates
distress or general unpleasurable engagements, whereas low
negative affect indicates calmness and serenity [63].

Health-Related Quality of Life

The RAND-36 Measure of Health-Related Quality of Life [64]
consists of 36 questions related to health-related quality of life,
with 8 subscales (ie, physical functioning, role limitations caused
by physical health problems, role limitations caused by
emotional problems, social functioning, emotional well-being,
energy/fatigue, pain, and general health perceptions). The
response options are on various Likert scales (eg, 1-2, 1-5,1-7).
The scale options ranges include “all the time to not at all,”
“absolutely right to absolutely wrong,” “nothing to strongly,”
and “excellent to bad.” Higher scores indicate better functioning.

Self-Efficacy

The General Self-Efficacy Scale [65] assesses the strength of a
person’s belief in their ability to overcome challenges or respond
to new and challenging situations. The scale consists of 10
statements, such as “I can solve most problems if I invest the
necessary effort,” that are rated on a 4-point Likert scale, ranging
from “not true at all” to “exactly true.” Higher scores indicate
a higher degree of general self-efficacy.

The Center for Epidemiologic Studies Depression Scale

The Center for Epidemiologic Studies Depression Scale [66]
measures depressive symptoms and contains 20 statements
regarding the participants’ feelings over the past week, such as
“I cried” or “I felt happy.” These are rated on a 4-point Likert
scale ranging from “never” to “almost the entire time,” with
higher scores indicating the presence of more symptomatology.

User Experience Measures
Good usability, user-friendliness, and engagement are essential
to the success and adoption of mHealth tools [67]. To explore
the participants’ experiences with the MyStrengths app, the
study included 3 user experience measures in the posttrial test.

System Usability Scale

The System Usability Scale (SUS) [68] measures the users
perceived usability of MyStrengths. The SUS is a 10-item
questionnaire used as an end-of-test subjective assessment of a
system’s overall usability [69]. Each item contains a statement
(eg, “I found the system unnecessarily complex” or “I found
the various functions in this system were well integrated”) that
is scored on a 5-point Likert scale, ranging from “strongly
disagree” to “strongly agree.” Higher scores indicate better
usability.

Flow State Questionnaire

The “Flow State Questionnaire” of the Positive Psychology Lab
[70] aims to measure the users' optimal experience or flow [67];
that is, the experienced absorption in the activity and whether
the balance between challenges and skills is optimal. The
questionnaire contains 20 items in the form of statements (eg,
“I could effortlessly perform well” or “Time passed faster than
I thought it did”) that are scored on a 5-point Likert scale
ranging from “strongly agree” to “strongly disagree.” Higher
scores indicate a higher level of flow.

Personal Involvement Inventory

Users’ involvement with mHealth tools has been shown to be
related to their intrinsic motivation for using the tools [67,71].
To measure this, we used the shortened version of the Personal
Involvement Inventory [72], a 10-item self-report measure
gauging involvement and engagement in a tool or service. It
contains 10 different statements, all beginning with “To me,
the MyStrengths app is:” that are rated on a 7-point Likert scale
with bipolar adjectives at the extremes, including “important”
versus “unimportant,” or “boring” versus “interesting.” Higher
scores indicate more involvement.

Data Collection Procedures
The outcome measures and system-use log (app activity) were
collected online through the secure Services for Sensitive Data
at the University of Oslo, Norway. Participants received a link
via email to access a secure web portal to access and complete
the pre- and posttrial outcome measures. The pretest link was
sent to participants as a baseline and completed before receiving
access to the app. The posttest link was sent after the participants
had completed the 31-day trial period. The system log data were
encrypted by the app and then automatically sent to the secure
Services for Sensitive Data.

After completing the posttest, all participants received a
thank-you phone call from the research team, in which they
were also invited to take part in a follow-up interview if
interested.

The interviews were semistructured [73,74] and conducted by
either the first (SJ) or third (EHB) author. Each interview lasted
approximately 30 minutes and was guided by a semistructured
interview guide covering 4 topics: (1) general impression(s),
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(2) strengths functionalities, (3) design, and (4) additional input
and free feedback. The complete interview guide, including
suggested questions and follow-up questions, translated to
English, is available in Multimedia Appendix 1. To ensure the
interviews were conducted similarly, the interviewers conducted
the 2 first interviews together and subsequently made necessary
adjustments to the interview guide. All interviews were
audio-recorded, and the interviewer also took notes during the
interviews.

Analysis

System-Use Log
The system use log was transferred from the secure Services
for Sensitive Data and imported into Microsoft Excel [75] as
one large comma-separated values file. During cleaning and
sorting, only data from users who completed both the pre- and
posttest were kept. This decision was made to allow us to have
parity in the data from the use-log and quantitative outcome
measures. Log data for 31 days (ie, from the first login) were
used and examined for each participant. Using Power Queries
in Microsoft Excel, the use metrics’ final tallies were extracted.

Outcome Measures and Questionnaires
The outcome measures and questionnaires data were transferred
from the secure Services for Sensitive Data and imported into
Microsoft Excel as one spreadsheet. The data were cleaned and
sorted by the first author (SJ), and, as with the system use log,
only data from participants completing the trial were included.
Only including data from users completing the trial allowed us
to apply a repeated-measure design to analyze data, more easily
identify any effects on the measures used, and facilitate having
the same population for all the quantitative measures. The
individual forms were imported into SPSS 26 (IBM Corp) [76],
and the individual outcome measures’ scores were calculated
following each measure’s specific guides and procedures. Pre-
and posttest change scores were calculated, and their
significance was tested using paired-sample t tests. Cohen D
effect sizes [77] were also calculated for each measure.

Interviews
The interviews were analyzed using qualitative content analysis
[78] following a selective coding strategy [73] that focused on
the participants' use of and experiences with the MyStrengths
app. The analysis was conducted by SJ and EHB, who also had
conducted the interviews.

First, SJ and EHB read the transcribed interviews to familiarize
themselves with the entire data corpus. The transcripts were
imported into NVivo 12 (QSR International) [79], and,
employing a directed approach [80] and using the main topics

from the interview guide (ie, general, strengths, functionalities,
design, and free feedback) as initial codes, SJ and EHB
separately coded 2 interviews. The codes were then discussed
between the coders and merged into a new list used to code 4
more interviews. The code list was then discussed between SJ,
JM, and EHB, and further adjustments were made. The updated
code list was then used to code all interviews. At this stage, the
coding process and code list were also discussed with a
colleague well experienced with qualitative methods who served
as an auditor. Disagreements were discussed until one final set
of coded material was reached. In the end, the coding process
resulted in 5 top-level codes: (1) background, (2) use of the app,
(3) design and functionalities, (4) usability and user-friendliness,
and (5) experienced usefulness. Further, the coding yielded 21
subcodes in level 2 and, below these, another 13 in level 3.
Examples of the code hierarchy included design and
functionality → strengths and assessment → spheres or colors
(design), background → strengths → awareness, and usability→
improvements → split up/hide/focus on strengths. Using the
final code list, SJ and EHB authors coded the entire corpus. To
illustrate the findings, quotes from participants are included
throughout the presentation of the results. To ensure participants’
anonymity, quotations presented are not linked with diagnosis
or demographic information.

Results

Participants
In total, 34 participants were initially included in the trial. Of
these, 2 withdrew from the study, 1 could not be contacted and
thus did not respond postbaseline, 3 could not be contacted and
thus did not respond after the follow-up call at approximately
2 weeks, 1 was unable to install the app and therefore did not
participate in the trial, and 1 had technical issues with the
posttest and therefore did not complete the follow-up
questionnaire. Consequently, 26 participants completed the trial,
including the pre- and postmeasures. After trial completion, the
participants were invited to a posttrial interview, in which 18
agreed to participate. Figure 8 presents the recruitment flow of
the participants.

Demographic and background information for the 26 participants
completing the feasibility trial is presented in Table 1.

There were few demographic differences between the completers
and noncompleters: 1 of the 8 noncompleters was male, and
they had an average age of 54 (range 37-61); 7 of 8 had a lot of
experience with smartphones or tablets; and 6 of the 8 reported
7 (maximum) fondness for mobile or computer technology.

JMIR Form Res 2021 | vol. 5 | iss. 11 | e30572 | p. 9https://formative.jmir.org/2021/11/e30572
(page number not for citation purposes)

Jessen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 8. Recruitment and participant flow.
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Table 1. Participants, characteristics, and demographic information (N=26).

ValueParticipant characteristic

46.8 (29-62)Age (years), mean (range)

48Age (years), median

Gender, n (%)

1 (3.8)Men

25 (96.2)Women

Marital status, n (%)

18 (69.2)Married/cohabiting

8 (30.8)Single/divorced

Educational level, n (%)

9 (34.6)Elementary/high school

14 (53.9)University < 4 years

3 (11.5)University > 4 Years

Employment status, n (%)

9 (34.6)Full-time/part-time work

2 (7.7)Student

15 (57.7)Sick leave/disability benefits

Diagnosisa, n (%)

12 (46.2)CFSb/MEc/fatigue/fibromyalgia

5 (19.2)Mental health

3 (11.5)Cancer/cancer related

5 (19.2)Rheumatic

8 (30.8)Chronic pain

6 (23.1)Neurological (eg, MSd)

8 (30.8)Other medical (eg, diabetes, kidney failure, Crohn)

Time living with illness (years), n (%)

9 (34.6)0-5

5 (19.2)6-10

6 (23.1)11-20

5 (19.2)20+

1 (3.8)Did not respond

Experience with smartphones/tablets, n (%)

0 (0.0)None

1 (3.8)A little

6 (23.1)Somewhat

19 (73.1)A lot

Fondness for mobile/computer technology, n (%)

0 (0.0)1-2

1 (3.8)3-4

10 (38.5)5-6

15 (57.7)7

aParticipants could report having more than 1 diagnosis.
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bCFS: chronic fatigue syndrome.
cME: myalgic encephalomyelitis.
dMS: multiple sclerosis.

System-Use Log
The 26 participants logged a total of 8738 unique actions during
the 31-day trial period, and 14 of the 26 participants used the
app for a period (days between first and last registered activity)
of 19 days or more. Of these, 11 used it over a period of 26 days
or longer. Table 2 shows the distribution of the participants' use

periods. On average, the users had 6 days with registered app
activities. Figure 9 presents all 8738 logged data points from
each user per day in the trial period (sorted after the last day of
use). Although the users varied in both number of days with
use and frequency, most activities took place early in the trial
period, with as much as 45.65% (3989/8738) logged already
on the first day of use.

Table 2. Use period (days between first and last registered app activity).

Participants, n (%), (N=26)Period of use (days)

1/26 (4)1

5/26 (19)2-6

1/26 (4)7-11

5/26 (19)12-18

3/26 (12)19-25

11/26 (42)26-31

Figure 9. Data points per day per user. The x-axis displays each of the 31 days of the trial. The y-axis displays the number of registrations per day.
The z-axis displays 1 lane each for the 26 users. The 3 colors are tiers of the last day with uses 1-10, 11-20, and 21-31, and with light and dark shades
alternating for visual clarity.
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The statistics of use for the unique features of the MyStrengths
app are presented in Table 3. The participants, on average, rated
37 strengths as “having” or “partially having,”. On average,
only 8.6 strengths were rated as “not having.” Ten of the
participants did not rate any strengths as “not having.” It should
be noted that users could change the rating on their strengths,
and thus some strengths are rated multiple times. Most of the
participants (ie, 24) started at least 1 of the preprogrammed

strengths exercises, and half of these also added their own
exercise(s). Sixteen participants added items to the “three good
things in life” activity, which they did an average 8.9 times.
The die, which suggests strengths exercises from strengths rated
by users as “having” or “partially having,” was used by 23
participants, who in total started 86 suggested strengths
exercises.

Table 3. Features and use statistics (N=26).

EntriesParticipant use, n (%)Feature

MedianMeanNumber

Strengths

37.543.2112226 (100)Strengths rated total

20.022.558426 (100)Strengths rated as “Having”

13.014.536225 (96.2)Strengths rated as “Partially Having”

4.58.613816 (61.5)Strengths rated as “Not Having”

9.07.6385 (19.2)Strengths skipped/not rated

3.05.910117 (65.4)Strengths reflection added (free text)

1.51.532 (7.7)Custom strengths added (free text)

Strengths exercises

5.08.019224 (92.3)Exercises started

5.07.313919 (73.1)Exercise rated

3.03.74412 (46.2)Custom exercises added (free text)

3.05.68415 (57.7)Exercise comment added (free text)

Daily log

5.08.914316 (61.5)Three good things in life added (free text)

3.04.810021 (80.8)Daily log smiley face registrations

Die

2.03.68323 (88.5)Die menu opened

2.04.38620 (76.9)Suggested exercise started

Free-Text Entries
The MyStrengths app allows users to add comment or free text
of up to 500 characters at various points in the app. The logging
also recorded these. An overview of these types of entries is
presented in the following sections.

Strengths and Strengths Reflections
In total, 17 of the 26 users added 101 free-text entries as
reflections on their strengths. These entries ranged from single
word affirmations that they had this strength (eg, “yes”) to
summaries of activities or situations they had taken part in (eg,
“played with the children today,” “getting better at this”). Some
comments were celebratory and regretful at the same time. For
instance, connected to the strength “I know how to set
limitations for myself,” a user wrote, “I have gotten better at
setting limits for myself, but many others do not understand
this.” Some of the reflections also had deeper, personal content.
For instance, as a reflection on their strengths, one person wrote
the following:

I appreciate what is good in life. After my child died
[as a teenager], life has morphed into something
different. Still, I have a good life today, 5 years after.

A similar comment to the strength “I am at peace with my
situation” came from another participant who wrote the
following:

When my daughter died [some years ago], it was nice
to be able to come to peace with the situation.

Although 17 of the participants added reflections to their
strengths in the app, only 2 added a total of 3 new strengths into
the app (ie, “I am open and share with others,” “I am efficient,”
and “I am fond of animals”).

Strengths Exercises
Eighty-four free-text comments were added to the strengths
exercises. Some were simple congratulatory comments
participants included for themselves, such as “great” and “works
OK, and is important,” or brief reflections, such as “good feeling
both physically and mentally,” or “gives me strength and
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confidence.” Some of the comments were also more
comprehensive and contemplative, as exemplified by these two
quotes:

Workout! Even if it’s only taking a walk around the
area. Time to myself is so important and shall be
prioritized for my own, as well as my family’s sake.

Participants added a total of 44 custom (or adapted) strengths
exercises in the app. Most of these were simple and primarily
specified activities the users planned to do, such as “take a
walk,” “rest enough,” “meet NNN once a month,” “Yoga,” or
“change medication dose.” As with the strengths reflections
above, a few of these inputs were also of a more cognitive
reflective nature, such as the following: “appreciate the little
things in life: coffee, smells…”, “grow when facing obstacles,
find people with knowledge, ask for help”, and “thank others
for being good people in my life.”

Daily Log
In the daily log, 143 entries were added as “good things” of the
day. Roughly half of these were brief, such as “worked 8 hours
today” and “went for a walk.” The rest were more elaborate,
for instance, the following:

Did a walk with dad, although I am not feeling great.
Perfect weather!

as able to take breaks instead of pushing on. A bit
drowsy and unwell today, so happy with that.

A few of the daily log comments were longer and reflective as
well as personal, such as the following:

Been very tired the past few days, with lots of pain in
the neck. Today started badly with a foul mood and
arguing with the kids, and it gets worse for me when
I am so frail. My daughter went off sad, returned, and

gave me a long hug before properly saying goodbye
and leaving for school. That felt very good!<3

User Experience Measures

System Usability Scale
The system usability was rated as 61.5, which is considered a
below-average experience. The center of the scale has been
rated at 68, and the de facto industry standard for providing an
above-average user experience is to achieve 80 points [81]. This
points to the overall user-friendliness of MyStrengths being less
than adequate.

Flow State Questionnaire
The main score was 2.83, which is slightly above the scale
midpoint of 2.5. Considering the 2 subscales separately, the
balance (task complexity) subscale averaged 2.58, and the
absorption subscale averaged 2.90. This indicates that the overall
flow intensity was medium, with the participants rating their
engagement (absorption) with the tool as somewhat higher than
that of the balance between task complexity and their skills.

Personal Involvement Inventory
The score was 3.85, which is slightly (0.35 points) above the
scale’s midpoint, pointing to an only slightly above medium
involvement. This likely indicates that the participants did not
find MyStrengths either fascinating, exciting, or appealing; or
mundane, unexciting, or unappealing; but instead somewhere
quite in between.

Psychosocial Outcome Measures
The pre- and posttrial outcome measures yielded effect sizes,
Cohen D [77], mostly in the small to medium range. The
paired-sampled t tests only yielded significant changes in the
general health dimension of the RAND-36 Measure of
Health-Related Quality of Life. The results from the statistical
tests and calculations are presented in Table 4.
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Table 4. Statistical results from the pre- and posttests.

Effect size (Cohen D)P valuet valueSESDMean differenceMean posttest
(n=26)

Mean pretest
(n=26)

Measure

0.31.131.560.080.430.132.952.82Self-efficacya

PANASb

–0.11.57–0.570.814.12–0.4623.6524.12Positive affect

–0.01.95–0.071.186.03–0.0822.2322.31Negative affect

–0.28.16–1.431.407.12–2.0019.1221.12CES-Dc

0.20.311.040.201.010.214.494.29Strengths used

Health-related quality of lifee

0.06.750.333.5618.131.1560.3859.23Physical function

0.00.990.002.6913.690.0041.3541.35Social function

0.25.221.275.2926.986.7319.2312.50Role physical

–0.11.57–0.579.0045.89–5.1370.5175.64Role emotional

0.18.380.901.547.831.3873.2371.85Mental

0.15.470.742.8614.572.1228.2726.15Vitality

0.03.890.154.2921.860.6337.3636.73Pain

0.44.032.242.7514.026.1537.3131.15General health

aGeneral Self-Efficacy Scale.
bPANAS: Positive and Negative Affect Schedule.
cCES-D: Center for Epidemiologic Studies Depression scale.
dGeneral Strengths Use Scale.
eRAND-36 Measure of Health-Related Quality of Life.

Interviews
The interviews covered many facets of the use of the
MyStrengths app as well as of life living with chronic illness
in general, and data material coding and analysis identified 4
major topics: strengths and overall thoughts on MyStrengths,
features and functionalities, design and usability, and the
strengths approach. These main topics are presented in the
following sections.

Strengths and Overall Thoughts on MyStrengths

Familiarity with Strengths

Most participants reported having some familiarity with thinking
about their strengths, and only 2 participants stated that this was
a new concept to them. When describing their connection to
strengths, 1 participant, who had been ill for many years,
described her strengths focus as a natural part of her daily life:

… That is what I feel I have been good at over the
years, thinking of my strengths—and using them.

Several interviewees reported having become familiar with
thinking of their strengths through courses and rehabilitation
activities they had attended over the years. When comparing
the MyStrengths app to previous experiences with
strengths-thinking, one participant said the following:

Through the years, and this is the ninth time I am at
physical rehabilitation, we have tried to focus on…

on these things. But, it has always been—you know,
together with others, so it is really nice to be able to
do it at home too.

Perceived Usefulness of MyStrengths

In terms of their perceived usefulness of the MyStrengths app,
the interviewed participants were evenly split 3 ways.

First, 5 of the interviewed participants that completed the trial
reported finding the MyStrengths app useful and described
enjoying the app and its novelty. Some of these users were new
to the strengths concepts and appreciated the newly raised
awareness about strengths, while others reported already being
aware of some of their strengths yet found the strengths
exercises beneficial. In describing the benefits of the
MyStrengths app, one user succinctly summarized her
experience:

…I feel like I have become more aware of my
strengths, and that I have used them more consciously,
and this has already led to… well actually positive
changes in my life… I thought I already knew this,
but it is something about using it yourself and
becoming more aware.

Five of the interviewed participants found the app to be
somewhat useful, both liking and disliking various aspects of
it and describing the design and the content to be adequate. One
participant stated the following:
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It was a couple of times when I kind of went “oh yeah,
that is right, things are quite all right with those
things, and those.” And I thought that was nice. But,
it was not really revolutionary in any way.

Finally, 6 did not find the app useful. Reasons ranged from
already being familiar with ones’ strengths, favoring a more
straightforward, to-the-point solution if in app form, or
preferring the content be delivered as courses. Another repeated
response from these users was that MyStrengths was “too
comprehensive” and “demanding” due to many questions,
prompts, or requirements for reflection.

Features and Functionalities Of MyStrengths

Strengths Assessment

The predefined list of strengths in the MyStrengths app contains
40 items. The participants, on average, rated more than half the
strengths as “having,” and during the interviews, participants
stated that seeing their strengths motivated them, gave them
something to be proud of, or reminded them of, for instance, of
the positive things in their life. No interviewees reported missing
strengths outside the 40 included items, and most reported no
issues with seeing strengths that did not apply to them, with
several also describing it as virtually impossible to make a tool
that fits every user perfectly. However, some did describe
finding the number of predefined strengths somewhat
overwhelming. Some also found it challenging to assess the 40
items in one session and often split the assessment over multiple
days: “I split it over 2 days…, it would have been too much to
answer all in one go.” Another user, who also thought the
number of strengths was high, would have preferred to limit
the number of strengths visible at one time in the app:

I thought there were quite a lot of them, yeah. And it
kind of became too many for me to go into each of
them and... think it over... actually. So, had it been
fewer, it might have been easier for me to use.

Strengths Exercises

The majority of participants had started at least 1 strengths
exercise in the app. Many of the participants interviewed
described having enjoyed the concept of strengths exercises,
and one participant voiced a common sentiment in describing
these:

…Obviously, it feels a bit more committing to fulfill
what you have written down... I mean, it feels like
something you must do as, well, one has promised to
do it either to oneself or… yeah…

Several of the participants wanted more strengths-exercises to,
in the words of one participant, “make it more interesting for
long term use.”

The users varied in their appreciation of the different types of
exercises. On average, the interviewees seemed to prefer
physically oriented strengths exercises (eg, “aim to do something
new this week,” or “show someone you care about that they are
important to you, tell them why”), over the more cognitively
oriented ones (eg, “think of one of your goals and break it down
into smaller actions” or “take a few minutes and consider what
it means to you to live in a safe environment”). Some of the

approximately 80 suggested strengths exercises in the app were
experienced as repetitions of things the participants described
having done before in other settings or courses. A few also
reported that the exercises could be either too time or resource
intensive, and some described this part of the app as a bit
overwhelming or too complex. Nonetheless, several interviewees
also noted that the strengths exercises could help them better
understand the connected strengths and their relevance to them.

Daily Log and Three Good Things Exercise

Sixteen of the participants added items to the “three good things”
exercise, and many were already familiar with the exercise. Of
the participants interviewed, everyone reported appreciating
this exercise, particularly how it could help them get an
overview of that day and emphasize their successes.

That is something I think is really nice, and I have
good experiences with… to write down 3 good things
and look back on that day, to see that I have actually
mastered something. That is good to keep in mind
and can be really uplifting and supportive.

Some additionally suggested having a more extensive range of
icons to select from within this exercise and using prompts or
notifications to remind them to do the registration daily or point
out good things they had already registered.

Die feature

Most of the interviewed participants had used the die menu at
least once, and many described the die both as a useful and
engaging feature. These participants reported liking that it was
a straightforward way to access the strengths exercises and that
it would suggest strengths exercises they would not necessarily
choose themselves. One participant, for example, likened the
die to being challenged by other people:

I found it fun to press that [the die], and then see what
would show up and whether it is something I could
manage. Obviously, you could not do everything then
and there. But it is nice to… well, I like to kind of, be
challenged by someone, and not come up with
everything myself, because then I tend to choose a bit
easier and safer, I dare say, if I were to choose for
myself.

A number of the interviewed participants also noted the
engaging factor of using the die. Both in terms of how it
provided surprises and how it was interesting to browse through
the various strengths exercises presented.

I especially liked the dice… how you just can press
it and then «ahh», maybe I will do that, and then I
opt it out, maybe not that one… And there are so many
small exercises or tasks. I think, I liked that there are
so many suggestions…

Design and Usability

General Design

A number of those interviewed reported they liked the overall
design of the MyStrengths app. Of the 18 interviewees. 9
generally liked the design, even though the degree of enthusiasm
varied. For example, one participant stated the following:
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Well, I think it was really nice. But… you know,
nothing either “wow” or “non-wow.”

Another said the following:

I really like that [the MyStrengths app] quite well. It
is… as we talked about, it seems a bit more playful,
instead of a list and then bang, bang, bang—this is
what you have to do. That is, like, very structured. I
like that… with the spheres and that they float around;
you kind of get the impression that it is not that
serious but at the same time useful. And concerning,
again back to mastery, you get a bit more pleasure
out of working on these things.

Of the other half of the interviewed participants, 3 reported
liking the design somewhat, and 6 reported not appreciating the
app’s overall design, describing it as sometimes chaotic or
cumbersome to use or sometimes being cognitively challenging.

Spheres

Approximately half of the interviewed participants reported
liking the spheres, with one participant saying the following:

[It’s] a lot funnier, haha. Of course! I am like a small
child who can press a button, and then things are
colorful.

Some described the spheres as reminding them of a lava lamp,
making the app appear somewhat “fresh” and calming. Others
did, however, describe the spheres as somewhat confusing and
difficult to track. Most participants reported appreciating the
movement(s) of the strengths spheres, stating that movement
made the app a bit more “alive.” At the same time, some
participants also expressed some hesitance toward the
movements, with one stating the following:

On a very tough day, it is tiring, but that is my
personal opinion. Others might simply find it pleasant
to see something with colors move slow, slowly...

Another user felt the same concern using the app on bad days
but described being selective about which days she used
MyStrengths, and stated the following:

I found it fun, haha… But, if I had a bad day, I might
have gotten tired by it. Still, for the days I used it, it
thought it was fine.

User-friendliness

The interviewed participants were also split related to the
perceived user-friendliness of the MyStrengths app, with
approximately half of the participants describing the app as
user-friendly. For instance, these users remarked on how the
colored spheres made them easy to distinguish by rating, how
few steps were needed to access the strengths exercises (either
through a specific strength or even easier by using the die), or
that the limited set of features made it easy to use and navigate.
Common issues raised by those who were less favorable were
that the spheres changed places on the screen when moving
between menus, they felt unsure as to what to do, and that it
was easy to lose track of where they were in the app. Several
participants suggested splitting the personal strengths assessment
into multiple sessions or allowing the users to choose which
spheres to keep active and onscreen.

Other comments related to use and usability included making
MyStrengths available on larger devices such as tablets and
PCs, using different colors on the spheres, or making the app
more responsive. Lastly, some interviewees suggested the app
could provide feedback on the actions done, such as
congratulating them on completing an exercise, giving
summaries of the strengths used in the past week, or, as
mentioned earlier, adding options for notifications and
reminders:

It had been super nice if you suddenly got a message
which said “remember how good syou are at this”
kind of. Then I would go “tnaaw,” how nice… I would
like that a lot.

The Strengths Approach
In discussing participants’ experience with MyStrengths, the
interviews also broached topics that touch on the overall subject
of strengths-based approaches.

Vulnerability and Ambivalence

Most participants reported that using their strengths more
actively resulted in positive feelings such as mastery or
confidence. As one participant stated the following:

I think it creates a positive awareness without…
talking of that app, without it reminding me of… I am
bad at doing this, in a way—and that you can only
get better at it.

However, some of the participants described a sense of
ambivalence concerning specific strengths. For instance,
strengths or even strengths exercises that a person had or could
do before becoming ill might now raise a sense of, or trigger,
sadness. Also, some of the strengths listed in MyStrengths could
be considered external, focusing on users’ surroundings, such
as family members, care providers, or economy, something that
the users may have little control over. Discussing this, one
participant stated the following:

I did find some of the items [in the strengths
assessment list] to be a bit, a bit touchy. For instance,
the ones with “those [people] around you”; you know,
it is about people close to you and how things are in
your surroundings. And for instance, when you are
ill for a long time, a lot of that gets lost… I mean, it
is nice to look and reflect on those things, but at the
same time, it is a bit… wow, cannot do anything about
that. I would like to, but I cannot. Just does not work.

Strengths lost were not necessarily considered a negative thing,
however, and some also considered these as regainable and
reasonable goals for things to do in the future. When discussing
working with strengths assessed as lacking, one participant said
the following:

It is a bit mixed. But, obviously, there are strengths
assessed as “not having” that one actually had before
becoming ill and that you would rather have back.
But, you also know that you will not manage that
today. And then it’s okay to focus a bit on that. Even
though you cannot do anything about it at the moment,
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and you would have to have it as a goal to do
something about it in the long run.

Exercising Strengths or Getting Rid Of Weaknesses?

When speaking of their strengths, many interviewees described
these not only as positive attributes but as a concept existing in
a dichotomous relationship with what they variably termed as
weakness, faults, or errors.

Yeah, it was really that... or should I say, that you
have somewhere you can go, to see how your day is
working, or not, and to focus on yourself and your
own stronger and weaker sides.

Most participants reported understanding and appreciating the
concept of working on their strengths instead of their
nonstrengths. Nevertheless, several reported also wishing to
work on gaining strengths they perceived themselves as lacking.
One participant, who was well experienced with mastery and
strengths training, explained as follows:

I get happy when opening the app. It, it reminds me
of what I manage and can. So yeah, there were new…
I did actually get new tips through the exercises,
things I was not aware of […] What is nice with it is
seeing all the strengths, that makes me happy,
everything that’s red [talking of the spheres rated as
“having”], it makes you kind of want to go through
the others [strengths], and get everything else red too
[…]

However, not all participants sought to gain new strengths, and
some chose to focus on the strengths they had, as one stated the
following:

Well, it was very few spheres that did not turn red
[marked as having] … And of course, I feel I benefit
from using and simply knowing that I am using, and
being aware that when I am doing this, it is good for
me. I am using some of my positive traits when doing
this, and I think that is positive.

Future Use?
When asked about whether they would keep using the
MyStrengths app after the trial, the participants were, again,
roughly split into 3 groups, with 6 stating that they would, 4
stating they might, and 5 stating they would not continue using
MyStrengths (3 interviewees did not answer this question).
Reasons for wanting to continue using the app included finding
benefits from using it, such as the app being a reminder of what
they are able to achieve, emphasizing what they can manage in
a situation when things do not always go as planned, creating
awareness of their strengths without also making them think of
the weaknesses, and facilitating a more deliberate use of their
strengths which has led to positive changes. Several participants
also noted how the app could motivate and support them to do
tasks and activities that they would not necessarily be able to
follow through with on their own:

When you can put those tasks and exercises into the
app… To me, living alone, it feels like more of a
commitment when I have added it as something I shall

do. It is motivating to know I have it there and that I
can do something about it.

Among those unsure whether to keep using MyStrengths, several
wanted to wait and see if new content or features, such as
reminders and notifications, could be added. Participants could
be put into 3 broad categories in terms of reasons for not wanting
to keep using the app: (1) those who did not appreciate the
overall design and visual concept, (2) those who did not find
much use for the strengths exercises, and (3) those who reported
already being quite familiar with their strengths. It should be
noted, however, that even those in this last group found strengths
that were new to them: “There was incredibly many there, and
even some I did not even think of as strengths.”

The Right Target Group
Regardless of what they thought about the MyStrengths app,
all of the interviewed participants described appreciating the
strengths approach, considered the strengths focus in chronic
illness care to be an important one, and welcomed the
MyStrengths app. One participant, a professional health care
provider, would also recommend the app for people in her care:

I look forward to this, hopefully, being generally
available for people with chronic illnesses so that I,
as a professional, can recommend it. That would be
really helpful.

Others reporting appreciating the MyStrengths app stated that
it helped raise or increase awareness of their strengths. For
instance, one participant stated the following:

Never done anything similar before. The first times I
found it extremely hard… to see strengths... and after
a while, you recognize it a bit more, that there are
strengths, and you use them in this way… Sometimes,
when not using the app, I think to myself, that is a
strength you have used—and give myself a little pat
on the shoulder.

However, several of those not describing the app as useful
pointed out that even though they did not find it useful, the app
could still benefit other groups of users. One interviewee
suggested the following:

As I say, it is a very nice app, even though it did not
really hit “bullseye” with me, and that some of the
themes were a bit iffy… It is likely a much better fit
for people who have not been “in the game” [of
chronic illness] for as long as I have.

As such, it is possible that finding the right target group, rather
than aiming for a “one-size-fits-all” approach, should be further
explored.

Discussion

Principal Findings
Strengths interventions have been around for a long time, and
as reported, many of the participants in this study had previously
been introduced to strengths approaches through rehabilitation
and educational courses. However, strengths-focused
self-management support tools have not been available in the
form of an app people can install on their phones. With
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MyStrengths, users can have access to strengths support right
there and then. All participants interviewed in this study voiced
support for strengths-based tools and provided a range of
positive and negative feedback related to MyStrengths’ design
and implementation. As there is little literature regarding
strengths-focused mHealth tools, this trial has functioned both
as an evaluation of the specific implementation, the MyStrengths
app, and an exploration into the feasibility of strengths-focused
mHealth interventions in general.

This study suggests that tools that focus on eliciting and
mobilizing personal strengths, such as the MyStrengths app,
may have the potential to support people living with chronic
illness and to identify and use their strengths in their day-to-day
life. The findings revealed 3 main points, which will be
discussed in the following sections: (1) all participants could
easily recognize multiple strengths within themselves; (2) the
participants highly varied in their preferences for strengths
exercises that they wish to practice; and (3) gameful designs
can engage users, even when done in a soft and toned-down
approach (ie, not emphasizing competitiveness or achievements).

Strengths Interventions

Everyone Has Strengths
On average, the participants rated more than half of the 40
strengths during the assessment in the MyStrengths app as
“having” and under 9 as “not having.” This is in congruence
with one of the foundational underpinnings of the strengths
concept: that everyone has strengths [7,13,82]. The findings
also show that in a process similar to strengths nomination [11],
the users were able to assess their strengths using the
MyStrengths app.

Although the participants all reported a substantial number of
strengths, the collected data did not identify the time it took
users to find their first strength. Niemiec [11] has discussed the
sometimes tricky task of getting users to recognize their first
strength when new to strengths interventions. However, this
may have a cascading effect, and identifying more strengths
can subsequently become easier, thus highlighting the
importance of making sure users can easily recognize their first
strengths. During the development of the strengths list used in
the MyStrengths app [12], prospective users contributed greatly
to the process of nominating and formulating relatable strengths
items. Based on the sheer number of strengths the individual
users recognized from this list in the current study, participation
of prospective users in these phases may be highly beneficial.

Some of the participants also highlighted feeling a sense of
vulnerability when assessing strengths they experience as
weakened or lost by changing life circumstances. Moreover, as
the strengths assessment presents strengths at random, one might
encounter situations where users start by rating many strengths
as “not having” or are reminded of strengths that are now
weakened or lost. Providing a positive onboarding experience
that introduces and prepares the users for the rest of the app can
be crucial, and starting this by not recognizing many strengths
is likely counterproductive. Ways to optimize the start of the
assessment can therefore be to make sure the first few items
presented during strengths assessment, for instance, are topically

distinct (eg, being outgoing and social, having a supportive
family, or being persistent), among the more popular strengths
in the user group (ie, something that would need to be based on
empirical evidence), or strengths that have been shown to be
connected to life satisfaction (eg, love, gratitude, or zest) [83].

Internal and External Strengths
Typically, strengths tools and interventions are based around
strengths that are internal to its users (eg, having zest, humility,
or perseverance) [9,11]. However, MyStrengths also include
external strengths and resources (ie, good relationships with
health care providers, a supportive family, or living in a safe
environment). The inclusion of these strengths stems from an
earlier project by our research department [12], in which
multiple external strengths were reported to be important by
the participants. In the current study, however, several
participants reacted negatively to some of these strengths, such
as those related to caregivers or their economic situation. Some
explained that these types of strengths are out of their control
and are thus elements they cannot impact or work on acquiring.
Addressing this type of issue, Kristjánsdóttir et al [84] grouped
strengths into 4 categories (ie, personal strengths, strategies,
resources in the environment, joy, and meaning), giving the
users the choice of which category of strengths to assess. For
MyStrengths, it might be that giving users the option to hide
unwanted strengths could reduce the negative experiences from
being reminded of strengths that are, for instance, out of reach.

Strengths or Weaknesses
Several interviewees reported wanting to work on what they
considered their weaknesses, to regain strengths that had been
weakened with their illness, or to simply gain as many strengths
as possible instead of focusing on actually using their strengths.
The benefits of the strengths approach come not only from
knowing one’s strengths or by having as many as possible but
also from using them actively [11,13,83], and while working
on one’s strengths can lead to further growth, remedying one’s
deficiencies merely returns the person to a state of equilibrium
[13]. Nonetheless, the wish for working on both strengths having
and not having was often voiced by participants during the
development of the MyStrengths app [23]. Therefore, the home
screen was designed to give users an overview of all strength
items rated, including those rated as “not having.” To place
primacy on the users’ present strengths, however, the spheres
are automatically sorted, and those rated as having are prioritized
and shown above those either partially or not having. The
broaden-and-build theory [85,86] posits that everyday positive
emotions can contribute to a cascade of other positive emotions.
Thus, if users can get a positive experience from mastering new
things, such as working on strengths they do not (yet) possess,
this might also contribute positively to the overall experience
of the app. Additionally, allowing users to work on the strengths
of their choice can also increase their sense of autonomy,
contributing to motivation and overall positive experiences [87].

Strengths interventions are typically conducted face-to-face
[11], affording the therapist or counselor to continuously adapt
the session to the receiver. With mHealth tools, this type of
guidance is usually not available, and making sure introductions
and tutorials more than adequately cover the purpose and
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rationale of the strengths-based approach should be of high
importance. The presented findings indicate that providing just
a short introduction when starting the app for the first time was
insufficient. Therefore, more comprehensive approaches, such
as giving users an in-person introduction where the app, its
content, and rationale is presented and discussed in more detail
may be beneficial [43].

Strengths Exercises
The feedback on the MyStrengths strengths exercises was mixed,
and preferences for types of exercise seemingly depend on
personal taste. Børøsund and colleagues [43] suggested that
variation in exercises and exercise types is beneficial to support
use. Similarly, some users in this study appeared to prefer
exercises asking them to do something concrete, while others
appreciated the more cognitively oriented exercises. A multitude
of sources for strengths exercises and activities exist
[7,11,33,38], yet little has been published on the actual
development of such exercises and activities. Even though based
on or strongly inspired by exercises described by existing
literature, the exercises used in MyStrengths have been adapted
to fit the connected strength. Although user evaluations have
been conducted for these exercises [23], further improvement
can be gained from the input provided by participants in our
study. Additionally, the free-text inputs in the app during this
trial yielded valuable insights into how users themselves write
strengths exercises.

Based on the variety of individual tastes and preferences related
to strengths, future strengths-focused tools should include
multiple varied exercises or activities related to each strength.
The pool of exercises could further be expanded by allowing
users to share exercises they have created with other users.
These two points could potentially increase the likelihood of
users finding content to their liking and could also carry the
additional benefit of users not having to repeat exercises but
instead find new content for a more extended period of using
the app.

The Right Target Group?
Regardless of what they thought about the MyStrengths app,
all interviewed participants described appreciating the strengths
approach and considered the strengths of chronic illness care
to be important. However, those not finding the MyStrengths
app useful did comment that it might be better suited for people
relatively new to living with their health issues. This also reflects
user feedback received throughout the development of
MyStrengths [23], and future research should consider including
more participants “new” to living with chronic illness when
designing non–disease-specific mHealth support and educational
tools.

Design and Usability

A Toned-down Gameful Design Approach
As mHealth tools naturally lack the person-to-person connection
common when seeing a counselor or a physiotherapist, it is
essential to design such tools in manners that increase the
likelihood of them being used as intended [88]. With this in
mind, gameful designs have become a common design approach

for mHealth apps specifically [50,54] as well as for apps in
general [89]. Design features that are competitive or otherwise
highlight the user’s performance, such as the number of
strengths assessed or exercises completed, have nevertheless
been avoided in the MyStrengths app. The reasoning for this
approach is that, as per the strengths perspective, the focus
should be on using one’s strengths, irrespective of how many
there are, and not necessarily focusing on identifying and adding
new ones [11,13]. Another critical aspect supporting this choice
is that guidelines [90] and empirical studies [91] have cautioned
against relying heavily on competitive elements in mental health
and well-being interventions.

User engagement can also be encouraged through softer, more
toned-down, gameful design approaches, such as creating user
experiences that are visually pleasing and enjoyable [50].
Examples of this can include theming the app as a growing
garden, in which growth is a metaphor for one’s progression
and development [91,92] or using the metaphor of a journey
toward a more flourishing life [49]. Using these kinds of
metaphors was also suggested by participants in the co-design
activities during the early development of MyStrengths [56].
The home screen of the MyStrengths app draws inspiration from
the ubiquitous lava lamp (ie, a bottle-shaped lamp in which
colored shapes of molten wax slowly floats around) and is
designed to encourage engagement by presenting the users’
strengths in a playful and calming manner. Although
interviewees in this study were split in their appreciation of this
design concept, those in favor reported enjoying the colors and
the movement of the spheres on the home screen.

One archetypical game design element that holds potential is
randomness [93]. However, it has not been widely used within
mHealth tools for well-being or mental health [94]. In
MyStrengths, the die draws exercises at random, and many users
reported liking this feature and used it to find exercises to their
liking quickly. By throwing the die themselves, users choose
to “ask” for exercises, which may also aid users in maintaining
autonomy instead of the app unsolicited suggesting exercises.
The die suggestions further seem to create similar experiences
to, or function as a substitute for, social interaction. As voiced
by several participants, the exercises suggested by the die were
acted upon much in the same way as if they had come from
other people. Thus, although the MyStrengths app does not
include any social features, it still appears to have provided
users with some form of social motivation, which can be very
powerful [87,95]. Despite the seeming ubiquity of social features
in mobile apps, none of the participants interviewed reported
missing social features such as sharing, collaboration, or
communication in MyStrengths.

Use and User-friendliness
The home screen is almost exclusively focused on the strengths
and the assessment of strengths, while all other features are
available after navigating to other screens in the app from the
menu at the bottom of the screen (Figure 1). Sieverink et al [96]
reported that users largely followed the structure and paths of
use presented on the main screen. It might thus be that the focus
on strengths and strengths assessment partially can explain the
vast difference in use between the assessment and the other
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features (see Table 3). For instance, 1122 strengths were rated,
while only 192 exercises were started, or 143 “three good things
in life” were added. On average, the participants used
MyStrengths on 6 unique days during the trial period, and
45.65% (3989/8738) of the total logged activity was done on
the first day of use alone. As presented in Figure 9 users stopped
using the app steadily throughout the trial period. A decline in
use over time is, however, typical in eHealth and mHealth [97].
In their study of a mHealth tool for diabetes management, Adu
and Colleagues [98] found that use steeply declined when
reminders were disabled after 2 of the 3 weeks of the trial period.
As also supported by participants during the interviews, it is
likely that notifications or reminders from the MyStrengths apps
could thus have contributed to maintaining user engagement
both in terms of duration and frequency of use.

When creating mHealth tools with gameful approaches, it is
also essential to make sure such design choices do not make
the tools overly complex or cumbersome to use [47,50]. In
referencing the overall number of spheres on the home screen,
many participants in this study found it overwhelming and
complex to navigate and use, potentially particularly so, as one
participant said, “on bad days.” Ease of use has been shown to
be an important aspect of users' continued commitment to
mHealth tools [99]. One feasible way of increasing the overall
ease of use and user-friendliness could be to simplify the app
by, for instance, allowing users to control the number of
strengths spheres visible.

The literature on gameful mHealth design for well-being and
mental health is still scarce [50,90]. In this study, ways of
creating gameful designs without the use of proverbial game
elements such as competitions or rewards have been presented.
To help mature this field, future research should further explore
approaches to engaging and gameful design in mHealth while
also making sure these designs and features are thoroughly
integrated into the tools in ways that are motivating, usable, and
meaningful [49,90,100].

Future Steps
Further development and efficacy testing of the actual
MyStrengths app depends on funding. However, the following
steps are recommended for future related research.

Based on this study, we wish to highlight 3 aspects related to
the use and usability of MyStrengths that could be improved.
First, an option to reduce the number of strengths spheres visible
on the screen at any given time and keep their place on the
screen constant (ie, disabling the spheres floating) could be
beneficial. Along the same line, a form of notifications should
be included. This could allow feedback to the users, such as
summaries of strengths used in the past week, and also
encourage app use, including reminding users to do
strengths-exercises or the “three good things in life” activity.
Third, the number of exercises included could also be increased,
including a variation to suit as many users as possible (eg,
including both physical and cognitive or mental tasks).

Despite the nonsignificant changes identified from the
psychosocial outcome measures, several of these (eg, the
General Self-Efficacy Scale, the Center for Epidemiologic

Studies Depression Scale, and the General Strengths Use Scale)
encouragingly yielded effect sizes in the small to medium range.
Such effect sizes are not uncommon in psychosocial
interventions (eg, Van Beugen et al [101]) and do not preclude
potential clinical impact. For instance, in consideration of the
possible reach of mHealth interventions, even small effect sizes
can provide improvements to overall public health [102].
Although strengths use can impact people’s well-being and
quality of life [14], the exact mechanisms still are somewhat
unclear, and thus future research should further explore these
aspects. Also, based on feedback from participants in this study,
future research should explore the possibility that
strengths-focused tools might be best suited for people new to
life living with illness or unfamiliar with the strengths approach.

Given these findings, an expansion of the demographics or
background questionnaire to include previous experiences with
strengths-focused tools and interventions as well as including
a posttrial questionnaire gauging use and impressions of the
tools, design, and content could also be of benefit. The
interviews in the current study mostly covered these aspects,
but a larger number of participants included in future studies
might allow inferences to be drawn concerning what types or
groups of users (eg, based on age, gender, diagnosis, familiarity
with strengths, or time with illness) strengths-focused mHealth
tools could be best suited for.

This study has, using the MyStrengths app as a vehicle,
demonstrated the feasibility of strengths assessment and
exercises in unguided mHealth tools, and we hope the
knowledge gained and shared from this work can be employed
in future internal (ie, departmental) and external projects
designing and testing mHealth solutions.

Strengths and Limitations
This explorative feasibility study, combining interviews,
outcome measures, and input from the system-use log, has some
strengths and limitations. First, the gender balance of the
participants in this study is heavily skewed, with 25 of 26 (96%)
being women. Recruitment procedures strived to encourage
more men to participate, unfortunately without success. Such
imbalance of gender participation is not uncommon to mHealth
research [103,104] and also mirrors the actual distribution of
users of health care apps and digital services in Norway [105].
Second, as only users who had completed the 31-day trial were
interviewed, we may lack feedback from users who potentially
did not enjoy the app as much and therefore did not complete
the trial.

On the other hand, it may be that these people already are
thoroughly familiar with their strengths and could thus be
considered outside the target group. Considering this, the
participants interviewed in this study may even better represent
the users. The heterogeneity of the participant group (eg, the
variation in age, diagnosis, time with their illnesses) could also
be considered a strength, as this allowed for a wide range of
feedback and perspectives from the participants. Similarly, the
fact that log data were only from participants completing the
pre- and posttests (although the noncompleters shared the same
basic background and demographical data) could be seen as a
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limitation, as the log data in this case may be skewed toward
those “liking” the app.

Strengths-focused mHealth intervention is a new field with little
existing research. Given this, what mechanisms are in play and
how to measure these are still not entirely clear. None of the
included outcome measures in the current study could yield
solid information about how such a strengths-focused mHealth
intervention could potentially impact users living with chronic
illness. However, being an explorative pilot study with a
relatively low number of participants (26) from diverse
backgrounds, the primary goal of this pilot study was not to
gauge any possible effects, and the result should thus not be
unexpected. This also means that although some of the measures
used showed medium effect sizes, no firm conclusion can be
drawn as to whether the measures used are sensitive to the
effects of using strengths-focused and positively oriented
mHealth tools. Future research should explore underlying
mechanisms or effects stemming from strengths interventions
further in more extensive and more robust studies.

There is a need for both more holistic and robust research on
eHealth and mHealth tools [61,106], and despite the described
limitations, the mixed methods approach [60] in this study,
using 3 data types (ie, the system-use log, the outcome measures,
and participant interviews), provides a solid empirical backing
allowing this study to provide important knowledge regarding
the feasibility of strengths-focused mHealth apps in general and
the MyStrengths app specifically.

Conclusions
This study describes the explorative feasibility trial of the
MyStrengths app, a mHealth tool that seeks to aid users in
recognizing and employing their own strengths. MyStrengths
is, to the best of our knowledge, the first mHealth tool of its
kind. Through this feasibility trial, we have shown that all
participants were able to identify a large number of their own
strengths using the mHealth app. Although their preferences
for exercises varied, most also found some they liked. The
playful design elements (ie, the colored moving spheres and the
die) were well received by parts of the participant group even
though some also reported issues or limitations. There are also
some indications that tools such as MyStrengths may be best
suited for people relatively new to living with their illnesses.
Based on this, future research should keep exploring the
opportunities of both strengths-focused and gamefully designed
mHealth apps.

Although impressions, reported usefulness, and feedback from
use varied in this study, most participants reported being highly
favorable to the strengths-focused approach to care and support.
As such, mHealth tools such as MyStrengths may have the
potential to support people living with chronic illness in a
strengths-focused approach to self-management and mastery of
their life. Further, as mHealth tools proverbially accompany
users everywhere, creating strengths-focused mHealth tools
may also increase the reach and availability of this form of
support for those living with chronic illnesses.

Acknowledgments
Funding for this project was provided by the Norwegian Research Council (grant #248026).

The authors would like to thank their larger project team: Cornelia M Ruland, Ólöf Birna Kristjánsdóttir, Kurt Stange, Shirley
M Moore, Luis Fernandez Luque, Hein De Vries, and Christina Bode.

Gratitude also goes to the staff at the learning and mastery centers at the Hospital of Southern Norway, Nordland Hospital, and
Bærum Hospital, as well as the Youth Council at Akershus University Hospital and Frisklivssentralen Asker for help and
coordination.

Lastly, thanks go out to all participants who took part throughout this project for their time, creativity, and effort.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Interview guide (translated from Norwegian to English).
[DOCX File , 25 KB-Multimedia Appendix 1]

References

1. Global action plan for the prevention and control of NCDs 2013-2020. World Health Organization. 2013. URL: https:/
/www.who.int/publications/i/item/9789241506236 [accessed 2021-10-01]

2. Norwegian Institute of Public Health. Helsetilstanden i Norge 2018 (Health Status in Norway 2018). Norwegian Institute
of Public Health. 2018. URL: https://www.fhi.no/publ/2018/fhr-2018/ [accessed 2021-07-10]

3. Hajat C, Stein E. The global burden of multiple chronic conditions: A narrative review. Prev Med Rep 2018;12:284-293
[FREE Full text] [doi: 10.1016/j.pmedr.2018.10.008] [Medline: 30406006]

4. Lorig KR, Holman H. Self-management education: history, definition, outcomes, and mechanisms. Ann Behav Med 2003
Aug;26(1):1-7. [doi: 10.1207/S15324796ABM2601_01] [Medline: 12867348]

JMIR Form Res 2021 | vol. 5 | iss. 11 | e30572 | p. 22https://formative.jmir.org/2021/11/e30572
(page number not for citation purposes)

Jessen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v5i11e30572_app1.docx&filename=c5597c77b1d927b8c9fd29c402e2a565.docx
https://jmir.org/api/download?alt_name=formative_v5i11e30572_app1.docx&filename=c5597c77b1d927b8c9fd29c402e2a565.docx
https://www.who.int/publications/i/item/9789241506236
https://www.who.int/publications/i/item/9789241506236
https://www.fhi.no/publ/2018/fhr-2018/
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(18)30246-8
http://dx.doi.org/10.1016/j.pmedr.2018.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30406006&dopt=Abstract
http://dx.doi.org/10.1207/S15324796ABM2601_01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12867348&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


5. Stenberg U, Haaland-Øverby M, Fredriksen K, Westermann KF, Kvisvik T. A scoping review of the literature on benefits
and challenges of participating in patient education programs aimed at promoting self-management for people living with
chronic illness. Patient Educ Couns 2016 Nov;99(11):1759-1771. [doi: 10.1016/j.pec.2016.07.027] [Medline: 27461944]

6. Niemiec R, Shogren K, Wehmeyer M. Character strengths and intellectual and developmental disability: A strengths-based
approach from positive psychology. Education and Training in Autism and Developmental Disabilities 2017;52(1):13-25.
[doi: 10.1007/978-3-319-59066-0_2]

7. Seligman MEP, Steen TA, Park N, Peterson C. Positive psychology progress: empirical validation of interventions. Am
Psychol 2005 Aug;60(5):410-421. [doi: 10.1037/0003-066X.60.5.410] [Medline: 16045394]

8. Lopez SJ, Pedrotti JT, Snyder CR. Positive Psychology - The Scientific and Practical Explorations of Human Strengths
(4th Edition). Thousand Oaks, California: SAGE Publications, Inc; 2019.

9. Swartz MK. A strength-based approach to care. J Pediatr Health Care 2017;31(1):1. [doi: 10.1016/j.pedhc.2016.10.008]
[Medline: 27939585]

10. Seligman MEP, Csikszentmihalyi M. Positive psychology: An introduction. American Psychologist 2000;55(1):5-14. [doi:
10.1037/0003-066x.55.1.5]

11. Niemiec RM. Character Strengths Interventions: A Field Guide for Practitioners. Göttingen, Germany: Hogrefe Publishing;
2017.

12. Kristjansdottir OB, Stenberg U, Mirkovic J, Krogseth T, Ljoså TM, Stange KC, et al. Personal strengths reported by people
with chronic illness: A qualitative study. Health Expect 2018 Feb 25:787-795. [doi: 10.1111/hex.12674] [Medline: 29478260]

13. Rapp C, Goscha R. The Strengths Model : A Recovery-Oriented Approach to Mental Health Services. New York, United
States: Oxford University Press; 2012:a.

14. Seligman MEP, Peterson C. Positive clinical psychology. In: Aspinwall LG, Staudinger UM, editors. A Psychology of
Human Strengths - Fundamental Questions and Future Directions for a Positive Psychology. Washington, DC: American
Psychological Association; 2003:305-317.

15. Proyer RT, Gander F, Wellenzohn S, Ruch W. Strengths-based positive psychology interventions: a randomized
placebo-controlled online trial on long-term effects for a signature strengths- vs. a lesser strengths-intervention. Front
Psychol 2015;456:1-14 [FREE Full text] [doi: 10.3389/fpsyg.2015.00456] [Medline: 25954221]

16. Linley AP, Nielsen KM, Gillett R, Biswas-Diener R. Using signature strengths in pursuit of goals: effects on goal progress,
need satisfaction, and well-being, and implications for coaching psychologists. International Coaching Psychology Review
2010;5(1):6-15. [doi: 10.1017/CBO9781107415324.004]

17. Lee JH, Nam SK, Kim A, Kim B, Lee MY, Lee SM. Resilience: a meta-analytic approach. Journal of Counseling &
Development 2013 Jun 07;91(3):269-279. [doi: 10.1002/j.1556-6676.2013.00095.x]

18. Wood A, Linley P, Maltby J, Kashdan T, Hurling R. Using personal and psychological strengths leads to increases in
well-being over time: A longitudinal study and the development of the strengths use questionnaire. Personality and Individual
Differences 2011 Jan;50(1):15-19. [doi: 10.1016/j.paid.2010.08.004]

19. Park N, Peterson C, Szvarca D, Vander Molen RJ, Kim ES, Collon K. Positive Psychology and Physical Health: Research
and Applications. Am J Lifestyle Med 2016;10(3):200-206 [FREE Full text] [doi: 10.1177/1559827614550277] [Medline:
30202275]

20. Rotegård AK, Fagermoen MS, Ruland CM. Cancer patients' experiences of their personal strengths through illness and
recovery. Cancer Nurs 2012;35(1):E8-E17. [doi: 10.1097/NCC.0b013e3182116497] [Medline: 21558850]

21. Mirkovic J, Kristjansdottir OB, Stenberg U, Krogseth T, Stange KC, Ruland CM. Patient insights into the design of
technology to support a strengths-based approach to health care. JMIR Res Protoc 2016 Aug 24;5(3):e175 [FREE Full text]
[doi: 10.2196/resprot.5906] [Medline: 27558951]

22. Gottlieb LN. Strengths-based nursing. Am J Nurs 2014 Aug;114(8):24-32; quiz 33,46. [doi:
10.1097/01.NAJ.0000453039.70629.e2] [Medline: 25036663]

23. Jessen S, Mirkovic J, Nes LS. MyStrengths, a Strengths-Focused Mobile Health Tool: Participatory Design and Development.
JMIR Form Res 2020 Jul 24;4(7):e18049 [FREE Full text] [doi: 10.2196/18049] [Medline: 32706651]

24. Cohn MA, Pietrucha ME, Saslow LR, Hult JR, Moskowitz JT. An online positive affect skills intervention reduces depression
in adults with type 2 diabetes. J Posit Psychol 2014;9(6):523-534 [FREE Full text] [doi: 10.1080/17439760.2014.920410]
[Medline: 25214877]

25. Müller R, Gertz KJ, Molton IR, Terrill AL, Bombardier CH, Ehde DM, et al. Effects of a tailored positive psychology
intervention on well-being and pain in individuals with chronic pain and a physical disability: a feasibility trial. Clin J Pain
2016 Jan;32(1):32-44. [doi: 10.1097/AJP.0000000000000225] [Medline: 25724020]

26. Cheung EO, Cohn MA, Dunn LB, Melisko ME, Morgan S, Penedo FJ, et al. A randomized pilot trial of a positive affect
skill intervention (lessons in linking affect and coping) for women with metastatic breast cancer. Psychooncology 2017
Dec 16;26(12):2101-2108 [FREE Full text] [doi: 10.1002/pon.4312] [Medline: 27862646]

27. Cerezo MV, Ortiz-Tallo M, Cardenal V, De La Torre-Luque A. Positive psychology group intervention for breast cancer
patients: a randomised trial. Psychol Rep 2014;115(1):44-64. [doi: 10.2466/15.20.PR0.115c17z7] [Medline: 25153949]

JMIR Form Res 2021 | vol. 5 | iss. 11 | e30572 | p. 23https://formative.jmir.org/2021/11/e30572
(page number not for citation purposes)

Jessen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.pec.2016.07.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27461944&dopt=Abstract
http://dx.doi.org/10.1007/978-3-319-59066-0_2
http://dx.doi.org/10.1037/0003-066X.60.5.410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16045394&dopt=Abstract
http://dx.doi.org/10.1016/j.pedhc.2016.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27939585&dopt=Abstract
http://dx.doi.org/10.1037/0003-066x.55.1.5
http://dx.doi.org/10.1111/hex.12674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29478260&dopt=Abstract
https://doi.org/10.3389/fpsyg.2015.00456
http://dx.doi.org/10.3389/fpsyg.2015.00456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25954221&dopt=Abstract
http://dx.doi.org/10.1017/CBO9781107415324.004
http://dx.doi.org/10.1002/j.1556-6676.2013.00095.x
http://dx.doi.org/10.1016/j.paid.2010.08.004
http://europepmc.org/abstract/MED/30202275
http://dx.doi.org/10.1177/1559827614550277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30202275&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0b013e3182116497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21558850&dopt=Abstract
https://www.researchprotocols.org/2016/3/e175/
http://dx.doi.org/10.2196/resprot.5906
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27558951&dopt=Abstract
http://dx.doi.org/10.1097/01.NAJ.0000453039.70629.e2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25036663&dopt=Abstract
https://formative.jmir.org/2020/7/e18049/
http://dx.doi.org/10.2196/18049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32706651&dopt=Abstract
http://europepmc.org/abstract/MED/25214877
http://dx.doi.org/10.1080/17439760.2014.920410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25214877&dopt=Abstract
http://dx.doi.org/10.1097/AJP.0000000000000225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25724020&dopt=Abstract
http://europepmc.org/abstract/MED/27862646
http://dx.doi.org/10.1002/pon.4312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27862646&dopt=Abstract
http://dx.doi.org/10.2466/15.20.PR0.115c17z7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25153949&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


28. Nikrahan GR, Laferton JAC, Asgari K, Kalantari M, Abedi MR, Etesampour A, et al. Effects of Positive Psychology
Interventions on Risk Biomarkers in Coronary Patients: A Randomized, Wait-List Controlled Pilot Trial. Psychosomatics
2016;57(4):359-368 [FREE Full text] [doi: 10.1016/j.psym.2016.02.007] [Medline: 27129358]

29. Nikrahan GR, Suarez L, Asgari K, Beach SR, Celano CM, Kalantari M, et al. Positive psychology interventions for patients
with heart disease: a preliminary randomized trial. Psychosomatics 2016;57(4):348-358 [FREE Full text] [doi:
10.1016/j.psym.2016.03.003] [Medline: 27137709]

30. Zangi HA, Mowinckel P, Finset A, Eriksson LR, Høystad, Lunde AK, et al. A mindfulness-based group intervention to
reduce psychological distress and fatigue in patients with inflammatory rheumatic joint diseases: a randomised controlled
trial. Ann Rheum Dis 2012 Jun;71(6):911-917. [doi: 10.1136/annrheumdis-2011-200351] [Medline: 22186709]

31. Linley A. Average to A+: Realising Strengths in Yourself and Others. Coventry, UK: CAPP Press; 2008:9781906366001.
32. Schutte N, Malouff J. The impact of signature character strengths interventions: a meta-analysis. J Happiness Stud 2018

May 21;20(4):1179-1196. [doi: 10.1007/s10902-018-9990-2]
33. Niemiec R, Wedding D. Positive Psychology at the Movies: Using Films to Build Virtues and Character Strengths (2nd

Edition). Göttingen, Germany: Hogrefe Publishing; 2014.
34. Gander F, Proyer RT, Ruch W, Wyss T. Strength-based positive interventions: further evidence for their potential in

enhancing well-being and alleviating depression. J Happiness Stud 2012 Sep 4;14(4):1241-1259. [doi:
10.1007/s10902-012-9380-0]

35. Pressman SD, Kraft TL, Cross MP. It’s good to do good and receive good: The impact of a ‘pay it forward’ style kindness
intervention on giver and receiver well-being. The Journal of Positive Psychology 2014 Oct 16;10(4):293-302. [doi:
10.1080/17439760.2014.965269]

36. Pressman SD, Cohen S. Does positive affect influence health? Psychol Bull 2005 Nov;131(6):925-971. [doi:
10.1037/0033-2909.131.6.925] [Medline: 16351329]

37. Lorig K, Holman H, Sobel D, Laurent D, González V, Minor M. Living a Healthy Life with Chronic Conditions:
Self-Management of Heart Disease, Arthritis, Diabetes, Asthma, Bronchitis, Emphysema and Other Physical and Mental
Health Conditions (4th Edition) 4th. Boulder, CO: Bull Publishing Company; 2012.

38. Rotegård AK, Moore SM, Fagermoen MS, Ruland CM. Health assets: a concept analysis. Int J Nurs Stud 2010
Apr;47(4):513-525. [doi: 10.1016/j.ijnurstu.2009.09.005] [Medline: 19819452]

39. Stenberg U, Vågan A, Flink M, Lynggaard V, Fredriksen K, Westermann KF, et al. Health economic evaluations of patient
education interventions a scoping review of the literature. Patient Educ Couns 2018 Jun;101(6):1006-1035. [doi:
10.1016/j.pec.2018.01.006] [Medline: 29402571]

40. Stenberg U, Haaland Øverby M, Fredriksen K, Kvisvik T, Westermann KF, Vågan A, et al. Utbytte av lærings- og
mestringstilbud. Sykepleien 2017(4):52-55. [doi: 10.4220/sykepleiens.2017.61278]

41. World Health Organization. Global Diffusion of ehealth: Making Universal Health Coverage Achievable: Report of the
Third Global Survey on eHealth. Geneva: World Health Organization; 2016.

42. Willey S, Walsh JK. Outcomes of a Mobile Health Coaching Platform: 12-Week Results of a Single-Arm Longitudinal
Study. JMIR Mhealth Uhealth 2016 Jan 08;4(1):e3 [FREE Full text] [doi: 10.2196/mhealth.4933] [Medline: 26747611]

43. Børøsund E, Varsi C, Clark MM, Ehlers SL, Andrykowski MA, Sleveland HRS, et al. Pilot testing an app-based stress
management intervention for cancer survivors. Transl Behav Med 2020 Aug 07;10(3):770-780 [FREE Full text] [doi:
10.1093/tbm/ibz062] [Medline: 31330023]

44. Pouls BPH, Vriezekolk JE, Bekker CL, Linn AJ, van Onzenoort HAW, Vervloet M, et al. Effect of Interactive eHealth
Interventions on Improving Medication Adherence in Adults With Long-Term Medication: Systematic Review. J Med
Internet Res 2021 Jan 08;23(1):e18901 [FREE Full text] [doi: 10.2196/18901] [Medline: 33416501]

45. Pløhn T, Aalberg T. Using gamification to motivate smoking cessation. 2015 Presented at: European Conference on Games
Based Learning; Oct 8-9, 2015; Steinkjer, Norway p. 431-438.

46. Fijačko N, Gosak L, Cilar L, Novšak A, Creber RM, Skok P, et al. The Effects of Gamification and Oral Self-Care on Oral
Hygiene in Children: Systematic Search in App Stores and Evaluation of Apps. JMIR Mhealth Uhealth 2020 Jul
08;8(7):e16365 [FREE Full text] [doi: 10.2196/16365] [Medline: 32673235]

47. Gemert-pijnen LV, Kelders S, Jong N, Oinas-kukkonen H. Persuasive health technologies. In: van Gemert-Pijnen L, Kelders
SM, Kip H, Sanderman R, editors. eHealth Research, Theory and Development - A Multidisciplinary Approach. London
& New York: Routledge; 2018:228-243.

48. van GJEWC, Nijland N, van LM, 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]

49. Ludden G, Kelders S, Snippert B. This is your life! The design of a positive psychology intervention using metaphor to
motivate. 2014 Presented at: 9th International Conference on Persuasive Technology (PERSUASIVE 2014); May 21-23,
2014; Padua, Italy p. 179-190. [doi: 10.1007/978-3-319-07127-5_16]

50. Johnson D, Deterding S, Kuhn K, Staneva A, Stoyanov S, Hides L. Gamification for health and wellbeing: A systematic
review of the literature. Internet Interv 2016 Dec;6:89-106 [FREE Full text] [doi: 10.1016/j.invent.2016.10.002] [Medline:
30135818]

JMIR Form Res 2021 | vol. 5 | iss. 11 | e30572 | p. 24https://formative.jmir.org/2021/11/e30572
(page number not for citation purposes)

Jessen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/27129358
http://dx.doi.org/10.1016/j.psym.2016.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27129358&dopt=Abstract
http://europepmc.org/abstract/MED/27137709
http://dx.doi.org/10.1016/j.psym.2016.03.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27137709&dopt=Abstract
http://dx.doi.org/10.1136/annrheumdis-2011-200351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22186709&dopt=Abstract
http://dx.doi.org/10.1007/s10902-018-9990-2
http://dx.doi.org/10.1007/s10902-012-9380-0
http://dx.doi.org/10.1080/17439760.2014.965269
http://dx.doi.org/10.1037/0033-2909.131.6.925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16351329&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2009.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19819452&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2018.01.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29402571&dopt=Abstract
http://dx.doi.org/10.4220/sykepleiens.2017.61278
https://mhealth.jmir.org/2016/1/e3/
http://dx.doi.org/10.2196/mhealth.4933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26747611&dopt=Abstract
http://europepmc.org/abstract/MED/31330023
http://dx.doi.org/10.1093/tbm/ibz062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31330023&dopt=Abstract
https://www.jmir.org/2021/1/e18901/
http://dx.doi.org/10.2196/18901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33416501&dopt=Abstract
https://mhealth.jmir.org/2020/7/e16365/
http://dx.doi.org/10.2196/16365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32673235&dopt=Abstract
http://www.jmir.org/2011/4/e111/
http://dx.doi.org/10.2196/jmir.1672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22155738&dopt=Abstract
http://dx.doi.org/10.1007/978-3-319-07127-5_16
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(16)30038-0
http://dx.doi.org/10.1016/j.invent.2016.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30135818&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


51. Orji R, Moffatt K. Persuasive technology for health and wellness: State-of-the-art and emerging trends. Health Informatics
J 2018 Mar;24(1):66-91 [FREE Full text] [doi: 10.1177/1460458216650979] [Medline: 27245673]

52. Hamari J, Koivisto J, Pakkanen T. Do persuasive technologies persuade? - A review of empirical studies. 2014 Presented
at: PERSUASIVE 2014, The 9th International Conference on Persuasive Technology; May 21-23, 2014; Padua, Italy. [doi:
10.1007/978-3-319-07127-5_11]

53. Huotari K, Hamari J. A definition for gamification: anchoring gamification in the service marketing literature. Electron
Markets 2016 Jan 15;27(1):21-31. [doi: 10.1007/s12525-015-0212-z]

54. Sardi L, Idri A, Fernández-Alemán JL. A systematic review of gamification in e-Health. J Biomed Inform 2017 Jul;71:31-48
[FREE Full text] [doi: 10.1016/j.jbi.2017.05.011] [Medline: 28536062]

55. Mirkovic J, Jessen S, Kristjansdottir OB, Krogseth T, Koricho AT, Ruland CM. Developing Technology to Mobilize
Personal Strengths in People with Chronic Illness: Positive Codesign Approach. JMIR Form Res 2018 Jun 05;2(1):e10774
[FREE Full text] [doi: 10.2196/10774] [Medline: 30684404]

56. Jessen S, Mirkovic J, Ruland CM. Creating gameful design in mHealth: a participatory co-design approach. JMIR Mhealth
Uhealth 2018 Dec 14;6(12):e11579 [FREE Full text] [doi: 10.2196/11579] [Medline: 30552080]

57. Jessen S, Mirkovic J, Westeng M. Game experience preferences of people with chronic illnesses. New York, USA: ACM
Press; 2018 Presented at: 10th Nordic Conference on Human-Computer Interaction (NordiCHI 2018); Oct 1-3, 2018; Oslo,
Norway p. 898-903. [doi: 10.1145/3240167.3240237]

58. Mongrain M, Anselmo-Matthews T. Do positive psychology exercises work? A replication of Seligman et al. (2005). J
Clin Psychol 2012 Apr;68(4):382-389. [doi: 10.1002/jclp.21839] [Medline: 24469930]

59. Ethical principles for medical research involving human subjects. World Medical Association. 2018. URL: https://www.
wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
[accessed 2021-07-10]

60. Creswell JW, Creswell JD. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches (5th Edition).
Thousand Oaks, CA: SAGE Publications Inc; 2018.

61. Sieverink F, Köhle N, Cheung K, Roefs A, Trompetter H, Keizer J. Evaluating eHealth. In: van Gemert-Pijnen L, Kelders
SM, Kip H, Sanderman R, editors. eHealth Research, Theory and Development - A Multidisciplinary Approach. London
& New York: Routledge; 2018:290-318.

62. Govindji R, Linley P. Strengths use, self-concordance and well-being: Implications for strengths coaching and coaching
psychologists. International Coaching Psychology Review 2007;2(2):1038. [doi: 10.1037/t01038-000]

63. Watson D, Clark LA, Tellegen A. Development and validation of brief measures of positive and negative affect: the PANAS
scales. J Pers Soc Psychol 1988 Jun;54(6):1063-1070. [Medline: 3397865]

64. Hays RD, Sherbourne CD, Mazel RM. The RAND 36-Item Health Survey 1.0. Health Econ 1993 Oct;2(3):217-227. [doi:
10.1002/hec.4730020305] [Medline: 8275167]

65. Schwarzer R, Jerusalem M. Generalized self-efficacy scale. In: Weinman J, Wright S, Johnston M, editors. Measures in
Health Psychology: A User’s Portfolio. Causal and Control Beliefs. Windsor, UK: NFER-NELSON; 1995:35-37.

66. Radloff LS. The CES-D Scale. Applied Psychological Measurement 2016 Jul 26;1(3):385-401. [doi:
10.1177/014662167700100306]

67. Triberti S, Kelders S, Gaggioli A. User engagement. In: van Gemert-Pijnen L, Kelders SM, Kip H, Sanderman R, editors.
eHealth Research, Theory and Development - A Multidisciplinary Approach. London & New York: Routledge; 2018:271-289.

68. Brooke J. SUS - A quick and dirty usability scale. Usability Evaluation in Industry 1996;189(194):4-7.
69. Sauro J, Lewis J. Quantifying the User Experience Practical Statistics for User Research (2nd Edition). Cambridge, MA:

Elsevier Inc; 2016.
70. Magyaródi T, Nagy H, Soltész P, Mózes T, Oláh A. Psychometric properties of a newly established flow state questionnaire.

The Journal of Happiness & Well-Being 2013;1(12):89-100. [doi: 10.4324/9780203071878-10]
71. Kelders S. Involvement as a working mechanism for persuasive technology. : MacTavish T, Basapur S. editors. 10th

International Conference, PERSUASIVE 2015 Chicago, USA; 2015 Presented at: 10th International Conference,
PERSUASIVE 2015; June 3-5, 2015; Chicago, IL p. 3-14. [doi: 10.1007/978-3-319-20306-5_1]

72. Zaichkowsky JL. The personal involvement inventory: reduction, revision, and application to advertising. Journal of
Advertising 1994 Dec;23(4):59-70. [doi: 10.1080/00913367.1943.10673459]

73. Braun V, Clarke V. Successful Qualitative Research a Practical Guide for Beginners. London, UK: SAGE Publications
Ltd; 2013.

74. Kvale S. Doing Interviews. London, UK: SAGE Publications Inc; 2007.
75. Microsoft Excel. Microsoft Corporation. URL: https://office.microsoft.com/excel [accessed 2021-02-10]
76. IBM SPSS Statistics for Windows, Version 27.0. IBM Corp. 2020. URL: https://www.ibm.com/analytics/

spss-statistics-software [accessed 2021-02-10]
77. Cohen J. A power primer. Psychol Bull 1992 Jul;112(1):155-159. [doi: 10.1037//0033-2909.112.1.155] [Medline: 19565683]
78. Lune H, Berg BL. Qualitative Research Methods for the Social Sciences (9th Edition). Harlow, UK: Pearson Education

Limited; 2017.

JMIR Form Res 2021 | vol. 5 | iss. 11 | e30572 | p. 25https://formative.jmir.org/2021/11/e30572
(page number not for citation purposes)

Jessen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://journals.sagepub.com/doi/10.1177/1460458216650979?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/1460458216650979
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27245673&dopt=Abstract
http://dx.doi.org/10.1007/978-3-319-07127-5_11
http://dx.doi.org/10.1007/s12525-015-0212-z
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(17)30106-5
http://dx.doi.org/10.1016/j.jbi.2017.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28536062&dopt=Abstract
https://formative.jmir.org/2018/1/e10774/
http://dx.doi.org/10.2196/10774
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30684404&dopt=Abstract
https://mhealth.jmir.org/2018/12/e11579/
http://dx.doi.org/10.2196/11579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30552080&dopt=Abstract
http://dx.doi.org/10.1145/3240167.3240237
http://dx.doi.org/10.1002/jclp.21839
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24469930&dopt=Abstract
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://dx.doi.org/10.1037/t01038-000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3397865&dopt=Abstract
http://dx.doi.org/10.1002/hec.4730020305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8275167&dopt=Abstract
http://dx.doi.org/10.1177/014662167700100306
http://dx.doi.org/10.4324/9780203071878-10
http://dx.doi.org/10.1007/978-3-319-20306-5_1
http://dx.doi.org/10.1080/00913367.1943.10673459
https://office.microsoft.com/excel
https://www.ibm.com/analytics/spss-statistics-software
https://www.ibm.com/analytics/spss-statistics-software
http://dx.doi.org/10.1037//0033-2909.112.1.155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19565683&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


79. NVivo qualitative data analysis software. .QSR International Pty Ltd. Melbourne, Australia: QSR International; 2018. URL:
http://www.qsrinternational.com [accessed 2021-02-10]

80. Hsieh H, Shannon SE. Three approaches to qualitative content analysis. Qualitative Health Research 2005;15(9):1277-1288.
[doi: 10.1177/1049732305276687] [Medline: 16204405]

81. Lewis J, Sauro J. Item Benchmarks for the System Usability Scale. Journal of Usability Studies 2018;13(3):158-167.
82. Niemiec RM. VIA character strengths: research and practice (the first 10 years). In: Knoop H, Delle Fave A, editors.

Well-Being and Cultures. Cross-Cultural Advancements in Positive Psychology, vol 3. Dordrecht, The Netherlands: Springer;
2013:978-994.

83. Park N, Peterson C, Seligman MEP. Strengths of character and well-being. Journal of Social and Clinical Psychology 2004
Oct;23(5):603-619. [doi: 10.1521/jscp.23.5.603.50748]

84. Kristjansdottir OB, Børøsund E, Westeng M, Ruland C, Stenberg U, Zangi HA, et al. Mobile App to Help People With
Chronic Illness Reflect on Their Strengths: Formative Evaluation and Usability Testing. JMIR Form Res 2020 Mar
04;4(3):e16831 [FREE Full text] [doi: 10.2196/16831] [Medline: 32130126]

85. Fredrickson BL, Joiner T. Reflections on positive emotions and upward spirals. Perspect Psychol Sci 2018 Mar;13(2):194-199
[FREE Full text] [doi: 10.1177/1745691617692106] [Medline: 29592643]

86. Fredrickson BL. Positive emotions broaden and build. In: Advances in Experimental Social Psychology, Vol 47. San Diego,
CA: Academic Press; 2013:1-53.

87. Ryan RM, Deci EL. Self-Determination Theory - Basic Psychological Needs in Motivation, Development, Wellness. New
York, NY: The Guilford Press; 2017.

88. Yardley L, Spring BJ, Riper H, Morrison LG, Crane DH, Curtis K, et al. Understanding and promoting effective engagement
with digital behavior change interventions. Am J Prev Med 2016 Nov;51(5):833-842. [doi: 10.1016/j.amepre.2016.06.015]
[Medline: 27745683]

89. Hamari J, Koivisto J, Sarsa H. Does gamification work? - A literature review of empirical studies on gamification. 2014
Presented at: 2014 47th Hawaii International Conference on System Sciences; Jan 6-9, 2014; Waikoloa, HI p. 3025-3034.
[doi: 10.1109/hicss.2014.377]

90. Cheng VWS. Recommendations for implementing gamification for mental health and qellbeing. Front Psychol
2020;11:586379 [FREE Full text] [doi: 10.3389/fpsyg.2020.586379] [Medline: 33365001]

91. Amresh A, Small L. Make your garden grow: Designing a physical activity estimation improvement game. 2014 Presented
at: 3rd International Conference on Serious Games and Applications for Health (SeGAH); May 14-16, 2014; Rio de Janeiro,
Brazil. [doi: 10.1109/segah.2014.7067075]

92. Consolvo S, Toscos T, Froehlich J, Harrison B. Activity sensing in the wild: a field trial of UbiFit Garden. 2008 Presented
at: CHI '08: SIGCHI Conference on Human Factors in Computing Systems; Apr 5-10, 2008; Florence, Italy p. 1797-1806.
[doi: 10.1145/1357054.1357335]

93. Malone T. Heuristics for designing enjoyable user interfaces: Lessons from computer games. : ACM; 1982 Presented at:
1982 Conference on Human Factors in Computing Systems; March 15-17, 1982; Gaithersburg, MD p. 63-68. [doi:
10.1145/800049.801756]

94. Cheng VWS, Davenport T, Johnson D, Vella K, Hickie IB. Gamification in Apps and Technologies for Improving Mental
Health and Well-Being: Systematic Review. JMIR Ment Health 2019 Jun 26;6(6):e13717 [FREE Full text] [doi:
10.2196/13717] [Medline: 31244479]

95. Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being.
Am Psychol 2000 Jan;55(1):68-78. [doi: 10.1037//0003-066x.55.1.68] [Medline: 11392867]

96. Sieverink F, Kelders SM, Braakman-Jansen LMA, van Gemert-Pijnen JEWC. The added value of log file analyses of the
use of a personal health record for patients with type 2 diabetes mellitus: preliminary results. J Diabetes Sci Technol 2014
Mar 04;8(2):247-255 [FREE Full text] [doi: 10.1177/1932296814525696] [Medline: 24876574]

97. Eysenbach G. The law of attrition. J Med Internet Res 2005;7(1):e11 [FREE Full text] [doi: 10.2196/jmir.7.1.e11] [Medline:
15829473]

98. Adu MD, Malabu UH, Malau-Aduli AE, Drovandi A, Malau-Aduli BS. User retention and engagement with a mobile app
intervention to support self-management in Australians with type 1 or type 2 diabetes (my care hub): mixed methods study.
JMIR Mhealth Uhealth 2020 Jun 11;8(6):e17802 [FREE Full text] [doi: 10.2196/17802] [Medline: 32525491]

99. Cho J. The impact of post-adoption beliefs on the continued use of health apps. Int J Med Inform 2016 Mar;87:75-83. [doi:
10.1016/j.ijmedinf.2015.12.016] [Medline: 26806714]

100. Deterding S. The lens of intrinsic skill atoms: a method for gameful design. Human–Computer Interaction 2015 May
15;30(3-4):294-335. [doi: 10.1080/07370024.2014.993471]

101. van Beugen S, Ferwerda M, Hoeve D, Rovers MM, Spillekom-van Koulil S, van Middendorp H, et al. Internet-based
cognitive behavioral therapy for patients with chronic somatic conditions: a meta-analytic review. J Med Internet Res 2014
Mar 27;16(3):e88 [FREE Full text] [doi: 10.2196/jmir.2777] [Medline: 24675372]

102. Clough BA, Casey LM. The smart therapist: a look to the future of smartphones and mHealth technologies in psychotherapy.
Professional Psychology: Research and Practice 2015 Jun;46(3):147-153. [doi: 10.1037/pro0000011]

JMIR Form Res 2021 | vol. 5 | iss. 11 | e30572 | p. 26https://formative.jmir.org/2021/11/e30572
(page number not for citation purposes)

Jessen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.qsrinternational.com
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
http://dx.doi.org/10.1521/jscp.23.5.603.50748
https://formative.jmir.org/2020/3/e16831/
http://dx.doi.org/10.2196/16831
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32130126&dopt=Abstract
http://europepmc.org/abstract/MED/29592643
http://dx.doi.org/10.1177/1745691617692106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29592643&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2016.06.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27745683&dopt=Abstract
http://dx.doi.org/10.1109/hicss.2014.377
https://doi.org/10.3389/fpsyg.2020.586379
http://dx.doi.org/10.3389/fpsyg.2020.586379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33365001&dopt=Abstract
http://dx.doi.org/10.1109/segah.2014.7067075
http://dx.doi.org/10.1145/1357054.1357335
http://dx.doi.org/10.1145/800049.801756
https://mental.jmir.org/2019/6/e13717/
http://dx.doi.org/10.2196/13717
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31244479&dopt=Abstract
http://dx.doi.org/10.1037//0003-066x.55.1.68
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11392867&dopt=Abstract
http://europepmc.org/abstract/MED/24876574
http://dx.doi.org/10.1177/1932296814525696
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24876574&dopt=Abstract
http://www.jmir.org/2005/1/e11/
http://dx.doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829473&dopt=Abstract
https://mhealth.jmir.org/2020/6/e17802/
http://dx.doi.org/10.2196/17802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32525491&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2015.12.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26806714&dopt=Abstract
http://dx.doi.org/10.1080/07370024.2014.993471
https://www.jmir.org/2014/3/e88/
http://dx.doi.org/10.2196/jmir.2777
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24675372&dopt=Abstract
http://dx.doi.org/10.1037/pro0000011
http://www.w3.org/Style/XSL
http://www.renderx.com/


103. Shaver LG, Khawer A, Yi Y, Aubrey-Bassler K, Etchegary H, Roebothan B, et al. Using Facebook advertising to recruit
representative samples: feasibility assessment of a cross-sectional survey. J Med Internet Res 2019 Aug 19;21(8):e14021
[FREE Full text] [doi: 10.2196/14021] [Medline: 31429409]

104. Marciniak MA, Shanahan L, Rohde J, Schulz A, Wackerhagen C, Kobylińska D, et al. Standalone Smartphone Cognitive
Behavioral Therapy-Based Ecological Momentary Interventions to Increase Mental Health: Narrative Review. JMIR
Mhealth Uhealth 2020 Nov 12;8(11):e19836 [FREE Full text] [doi: 10.2196/19836] [Medline: 33180027]

105. Bratteteig T. Norsk eHelse Barometer 2019. DIPS ASA. 2019. URL: https://www.dips.com/sites/default/files/
norsk_ehelsebarometer_2019_-_webversjon.pdf [accessed 2021-05-10]

106. Iribarren SJ, Akande TO, Kamp KJ, Barry D, Kader YG, Suelzer E. Effectiveness of mobile apps to promote health and
manage disease: systematic review and meta-analysis of randomized controlled trials. JMIR Mhealth Uhealth 2021 Jan
11;9(1):e21563 [FREE Full text] [doi: 10.2196/21563] [Medline: 33427672]

Abbreviations
mHealth: mobile health
SUS: System Usability Scale

Edited by G Eysenbach; submitted 20.05.21; peer-reviewed by A Terrill, H Mehdizadeh, M MacPherson, S Warsinsky; comments to
author 11.06.21; revised version received 03.08.21; accepted 03.10.21; published 17.11.21

Please cite as:
Jessen S, Mirkovic J, Halvorsen Brendmo E, Solberg Nes L
Evaluating a Strengths-Based mHealth Tool (MyStrengths): Explorative Feasibility Trial
JMIR Form Res 2021;5(11):e30572
URL: https://formative.jmir.org/2021/11/e30572
doi: 10.2196/30572
PMID:

©Stian Jessen, Jelena Mirkovic, Elanor Halvorsen Brendmo, Lise Solberg Nes. Originally published in JMIR Formative Research
(https://formative.jmir.org), 17.11.2021. 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 Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

JMIR Form Res 2021 | vol. 5 | iss. 11 | e30572 | p. 27https://formative.jmir.org/2021/11/e30572
(page number not for citation purposes)

Jessen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2019/8/e14021/
http://dx.doi.org/10.2196/14021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31429409&dopt=Abstract
https://mhealth.jmir.org/2020/11/e19836/
http://dx.doi.org/10.2196/19836
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33180027&dopt=Abstract
https://www.dips.com/sites/default/files/norsk_ehelsebarometer_2019_-_webversjon.pdf
https://www.dips.com/sites/default/files/norsk_ehelsebarometer_2019_-_webversjon.pdf
https://mhealth.jmir.org/2021/1/e21563/
http://dx.doi.org/10.2196/21563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33427672&dopt=Abstract
https://formative.jmir.org/2021/11/e30572
http://dx.doi.org/10.2196/30572
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

