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3) Naturalistisk undersékning

4) Induktiv analys och kreativ syntes

Fraga 2
(12 p)

Du har ftt i uppgift att introducera kvalitativa metoder for personer som inte vet vad det
innebir. Forklara for dem vad som kdnnetecknar kvalitativa metoder, vad de kan
anvindas till, samt vilka forskningsetiska stallningstaganden som behdver géras i en
kvalitativ studie. Du vill dven framhéva vilken betydelse urvalet av deltagare har, och
forklarar vad kriterieurval respektive bekvimlighetsurval innebar.

Tink pa att det tydligt ska framgd att du har forstatt vad kvalitativa metoder innebdr och att
du har god kunskap om kvalitativa metoder och etiska stéllningstaganden.

Fraga 3
(16 p)

Den bifogade artikeln ligger till grund fér denna fraga och ska diskuteras utifrdn ett
kvalitativt metodperspektiv.

Anderson, K., Burford, O., & Emmerton, L. (2016). Mobile health apps to facilitate self-
care: a qualitative study of user experiences. PloS one, 11(5), e0156164.

For att uppna en hog grad av trovérdighet (trustworthiness) hos resultaten i en kvalitativ
studie finns det olika kvalitetskriterier att beakta. Kvalitetskriterierna ar tillforlitlighet
(credibility), 6verférbarhet (transferability), palitlighet (dependability) och
dverrenstimmelse (confirmability). Du ska med hjélp av dessa faktorer granska den studie
som presenteras i artikeln och bedéma studiens trovardighet.
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Din uppgift ar att systematiskt ga igenom metod (avsnitt Materials and method) i artikeln
och identifiera och diskutera de styrkor och svagheter som finns ddr. Du kan dven behéva
inkludera andra delar av artikeln fér att bedéma studiens trovardighet.

Tank pa att det tydligt ska framga att du har forstatt vad som 6kar respektive dventyrar
trovirdigheten i en kvalitativ undersdkning. Samtliga svar ska motiveras
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Mobile Health Apps to Facilitate Self-Care: A
Qualitative Study of User Experiences

Kevin Anderson, Oksana Burford, Lynne Emmerton*

School of Pharmacy, Curtin University, Perth, Western Australia, Australia

* lynne.emmerton @curtin.edu.au

Abstract

Objective

Consumers are living longer, creating more pressure on the health system and increasing
their requirement for self-care of chronic conditions. Despite rapidly-increasing numbers of
mobile health applications (‘apps’) for consumers’ self-care, there is a paucity of research
into consumer engagement with electronic self-monitoring. This paper presents a qualita-
tive exploration of how health consumers use apps for health monitoring, their perceived
benefits from use of health apps, and suggestions forimprovement of health apps.

Materials and Methods

‘Health app’ was defined as any commercially-available health or fitness app with capacity
for self-monitoring. English-speaking consumers aged 18 years and older using any health
app for self-monitoring were recruited for interview from the metropolitan area of Perth, Aus-
tralia. The semi-structured interview guide comprised questions based on the Technology
Acceptance Model, Health Information Technology Acceptance Model, and the Mobile
Application Rating Scale, and is the only study to do so. These models also facilitated
deductive thematic analysis of interview transcripts. Implicit and explicit responses not
aligned to these models were analyzed inductively.

Results

Twenty-two consumers (15 female, seven male) participated, 13 of whom were aged 26-35
years. Eighteen participants reported on apps used on iPhones. Apps were used to monitor
diabetes, asthma, depression, celiac disease, blood pressure, chronic migraine, pain man-
agement, menstrual cycle irregularity, and fithess. Most were used approximately weekly
for several minutes per session, and prior to meeting initial milestones, with significantly
decreased usage thereafter. Deductive and inductive thematic analysis reduced the data to
four dominant themes: engagement in use of the app; technical functionality of the app;
ease of use and design features; and management of consumers’ data.
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Since self-care transfers most of the responsibility to the consumer, the usability of technol-
ogy for this purpose is imperative. Consequently, self-care technologies need to be adaptable to
technological environments and user preferences.

A growing number of studies have explored the impact of technological interventions on
consumers’ health outcomes. These interventions have included automated reminders (via text
messaging)[18, 19] and internet-based information,[20] and have been assessed using self-
report by participants,[21] with little, if any, external validation. Poor persistence with long-
term self-monitoring is evident in chronic conditions such as asthma.[22] Gamification can be
used to increase engagement through use of rewards for repeat logins within a period of time
and achieved milestones.[23] With many usability features conceived to date, mobile health
app design is constantly evolving;[24] many app development frameworks offer fast, scalable
interfaces to deploy changes to user interfaces seamlessly.

An American health app study reported sociodemographic characteristics of app users,
through a 36-item cross-sectional survey of 1604 English-speaking adults.[25] At least one
health app had been downloaded by 934 of the participants. Data from open-ended questions,
such as effectiveness of the app and reasons for halted use, were thematically analyzed by two
researchers, and revealed Weight Loss, Calorie Tracking, Nutrition, and Physical Activity as
their main themes. While facilitating statistical analysis, large-scale studies are compromised
by their limited ability to probe participants for in-depth responses.

Studies into self-care using mobile apps have predominantly involved custom-designed
apps. Examples are a pre-post intervention for asthma using the Smart Phone Application,[26]
randomised-controlled trials for asthma using the + Asthma app[27] and another unnamed
purpose-built app,[28] as well as a diabetes randomised-controlled trial using Glucose Buddy.
[29] In these studies, self-efficacy was the only measurement of consumer experience, while
participants’ engagement with the app was determined via self-report. Engagement does not
necessarily mean long-term commitment to using the app; therefore, combining such data
with usage statistics, such as login time and frequency and accessed features would add value to
these studies. In contrast, mobile app-based obesity management in South Korea[30] applied
the purpose-built obesity-management app constructed with ‘knowledge statements’ from an
expert committee. Other custom-designed apps include an app for self-monitoring and guiding
lifestyle management for breast cancer survivors[31] and PD Dr, a home-based monitoring
assessment system for Parkinson’s disease.[32]

Notable deficiencies collectively demonstrated in these studies are their relatively short fol-
low-up periods and lack of detailed consumer experience findings. Additionally, self-manage-
ment programs have measured select outcomes, rather than a more holistic spectrum of
outcomes relevant to conditions such as diabetes, osteoarthritis and hypertension.[4]

Theoretical Frameworks

The Technology Acceptance Model (TAM), published in 1989, quantifies how consumers
accept technology.[33] It is an extension of the Theory of Reasoned Action,[34] and is used to
predict intended behaviour, adopting a technology-focussed paradigm in decision-making.[35]
The TAM has been applied in qualitative[36] and quantitative[37] studies of health apps to
determine the acceptance of mobile technology amongst physicians and medical students,
respectively, and in health-related studies on topics such as adoption of health apps.[38]

The Health Information Technology Acceptance Model (HITAM) is an evolution of the
third version of the TAM for the health technology field,[39] combining behavioural, personal,
social and IT factors. This model also embraces the Health Belief Model[40] and has been used
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Table 1. Interview Guide.

Question

Elaboration Questions

Theory, study or construct

Which health app(s) have you used?

(If on present device) Please show me how you
use your health app.

For approximately how long have you used (did
you use) this app?

How did you ‘discover this app?

On which platform do/did you use this app?
What do/did you like about this app?

How easy is/was using your app?

Have you sometimes not known (did you
sometimes not know) what to do next with your

app?

Have you found any ‘bugs’ in your health app,
or things it can’t do?

How much sight and sound stimulation do/did
you get from your health app?

What customization features would you like to
see in your health app?

What is your view of information stored on the
cloud?

Describe your Initial user profile setup

Is your health app affiliated with a government
health organization?

Does/did your doctor (or other main health care
provider) know you have used this app?

What medical or technical jargon have you
seen in your app which you don’t understand?

Does your app use technology you are already
familiar with?

Do you feel you require a peripheral (plug-in or
Bluetooth) device to operate your app more
effectively?

Do you prefer tactile feedback (vibrations) over
plain text feedback?

What features of your app do you think conflict
with each other?

Are you satisfied with the time taken to perform
tasks on your app?

What age bracket are you?
Your occupation?
Your highest education?

Do you still use that/those app(s)? (If multiple apps) Which of those
apps are still on your device? Which of these do you still use?
Which one(s) would you like to talk about today?

How did you set it up? What problems do you recall in setting it up?
(Prompts: user interface, prompts, permissions, language used)

How often do/did you use it? (If discontinued) Why did you stop
using the app?

(Prompts: health prof recommendation, peer/family
recommendation, self-search)

(Prompts: iPhone, iPad, Android phone, Android tablet)

Does/did the app fulfil your needs? Why or why not? Do/did you
enjoy sessions with your health app? How is/was working with your
app satisfying? Is/was your health app worth recommending to
others?

What makes/made the app information clear and understandable?

How do/did you find the font size and representation? How do/did
you add remarks to your readings?

Are/were there any parts of the app you don’t use, because they’re
complicated? What app features do/did you find unintuitive? Do/did
you sometimes wonder if you're using the app the right way? Who
do/would/did you turn to for help using the app (prompts: family,
friends, or online forum)?

If the app crashes or freezes (crashed or froze), is/was it easy to
restart? Have you ever given up due to technical glitches? Have you
ever contacted the company about any technical glitches?

(Prompts: graphs, things that flash up, reminders about personal
targets, warnings, sound effects/reminders)

Do you find it an invasion of privacy?

Was registration via social media e.g. Facebook, Google + an
option?

(Researcher to check later if participant unsure)

(If yes) How would you describe his/her reaction? Are you
encouraged by a health professional (pharmacist, general
practitioner) to self-reflect on your chronic condition?

Are the dialogue boxes and input fields similar to what you are used
to?

Have you noticed anything vibrate when you've done something
wrong or you receive a warmning?
(Prompt: inconsistent shortcuts)

(Prompts: time to display graphs, time to synchronize information)

18-25; 26-35; 36—45; 46-55; >55 years

Experience

Technological literacy
Experience
TAM—subjective norms[50]

Descriptors of use

TAM—usefulness;[50] Mobile
App Rating Scale[43]

TAM—ease of use;[50]
Acceptance Factors of mobile
apps[51]

Technological literacy;
Acceptance Factors of mobile
apps[51]

Limitations of the app;
Acceptance Factors of mobile

apps[51]
Mobile App Rating Scale[43]

Mobile App Rating Scale[43]

Mobile App Rating Scale[43]

Doherty[52] Design and
Evaluation Guidelines

Doherty[52] Design and
Evaluation Guidelines

Doherty[52] Design and
Evaluation Guidelines

Yin[53] Usability Risk Level
Evaluation

Yin[53] Usability Risk Level
Evaluation

Yin[53] Usability Risk Level
Evaluation

Yin[53] Usability Risk Level
Evaluation

Year 10 (junior high school); Year 12 (senior high school); TAFE (technical college); University

doi:10.1371/journal.pone.0156164.t001
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section to demonstrate legitimacy of the identified themes.[57] Step Four involved reduction of
themes into most prevalent implicit and explicit ideas.[57] Redundant themes derived from the
three published models were deleted. Step Five involved describing the parameters of, and
naming, the themes, whilst Step Six involved reporting to convey the analysis made. Outcomes
from Steps Four, Five and Six are reported in the Results.

Data are presented based on emergent themes from thematic analysis, exploring how health
consumers use apps for health monitoring (addressing Objective 1). Perceived benefits from
use of health apps (addressing Objective 2) and suggestions for improvement of health apps
(addressing Objective 3) are presented descriptively.

Results
Description of Participants

The most common age bracket of participants was 2635 years; one participant was over 50
years and another recently turned 18 years old; further participant demographics are provided
in Table 2. Interviews were completed in 20 minutes on average, during which time, most par-
ticipants answered all questions relevant to their experience.

Table 3 displays the types of apps reportedly used by the 22 participants, three of whom did
not report any chronic condition. Nine apps were self-discovered, and two recommended by
friends, four by a family member or partner, four by a healthcare professional and one by infor-
mation from a health association or gym. The remaining two participants were influenced by
multiple sources for different apps: self-discovery then a friend; and partner then a gym. All
participants located their app using the respective app store on their smart device. For com-
mercial reasons, the marketed names of the apps are not reported here. Persistence with each
health app ranged from “a couple of weeks” for a diabetes app to “over two years” for a pain
management app.

The chronic conditions reported by participants included sleep disorders, chronic migraines,
menstrual irregularities, chronic depression, arthritis and Behget's disease. A number of partici-
pants reported more than one condition. Although the interviews focused on user experiences
rather than their medical condition(s), participants were keen to share insights into their health
as well as app usage.

One participant presented with the new Apple Watc ™ seven participants presented with
Android smartphones, and the remaining participants owned an iPhone 4, 5 or 6.

User Experiences

Four emergent themes are described below, based on deductive analysis with reference to the
TAM, HITAM and MARS. The themes were named Engagement, Functionality, Information
Management, and Ease of Use. Each of the four themes aligned with constructs of one or more
of the three published models.

Engagement

Aligned with the MARS, the Engagement theme covers consumer interaction with their app,
motivation to sustain usage, ability to self-reflect or write notes against readings, and social fac-
tors enabling competition with other users. Apps that can sustain positive behaviors and adapt
to changes in consumer requirements were more likely to be used on a continual basis. This
was particularly noted amongst users of pain, sleep and depression management apps. The fol-
lowing user of a blood pressure-monitoring app demonstrated persistence with his/her app:
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Table 3. Types of Health Apps used by Participants.

Type of App Used by Android Participant Used by iOS Participant Number Number of

Number Participants

Blood pressure monitoring app (1 type) P6 1
Diabetes monitoring app (2 types) P2, P17, P20 3
Migraine management app (2 types) P5, P8 2
Menstrual cycle monitoring (4 types) P1, P22 P6, P4 4
Anxiety management app (1 type) P13 1
Calorie management and weight loss monitoring ~ P1 P2, P3, P16, P20 5
app (5 types)

Celiac disease management app (1 type) P11 1
Sleep monitoring app (4 types) P14 P6, P13, P21, 4
Pain management app (2 types) P8 1
Cycling app (2 types) P12 1
Fitness App (22 types) P8, P9, P11, P14, P18, P22 P2, P3, P7, P9, P10, P15, P16, P17, P19, 17

P20, P21
Other (saliva analysis kit) ] P16 g 1

doi:10.1371/journal.pone.0156164.1003

would be great, but when you actually use it, it's not the same.”
(P2]

Most participants reduced or stopped using their app when they were familiar with how to
self-manage and did not require constant interaction with their app. This finding was evident
in users of strength training and fitness apps, whereby users who had reached their goal were
not stimulated to achieve further, as well as the following user of a pain monitor:

“I think the migraine one's probably outlived its usefulness for me, but the back pain one, I
could still go back to that at any time. If I started to need to monitor my pain again in a sys-
tematic way, I'd still go back to it. But I haven't had back pain that's needed that.”

(P8]

The same participant reported ‘outgrowing’ two pain-management apps:

“So they've [migraine and pain tracking app apps have] sort of exceeded their usefulness now,
but initially they were very helpful. Well, initially I was using them to track migraine symp-
toms and to track the effects of medication. But now I know what most of my triggers are, and
I know what medication works. I guess for me to use it again, it would have to offer something
different. So maybe alternative management strategies to what I'm already doing.”

(P8]

Convenience was found to be the main factor why participants engage with health apps, as
exemplified by a participant who used a smartwatch app for weight management:

“I really want to have a more active lifestyle . . . Being able to just look at [the smartwatch] on
the fly and going, ‘Right, if it just means that I have to go move that little bit more, or I have to
exercise that little bit more’, I will do it, because you have a real-time gauge of how well you've
done for the day. So that gets me going because the perceived barrier of just getting the thing
done is a lot lower.”

(P7]

PLOS ONE | DOI:10.1371/journal.pone.0156164 May 23, 2016 9/21
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App functionality is dependent on the environment in which it is used. For example, a par-
ticipant using a cycling app did not use any tactile or sound feedback:

“T usually keep it [the smartphone with the cycling app] on my bike while I'm riding, so I can
see the speed, and the time, and distance and things. I don't think I use any sound or anything
like that.”

[P12]

Reminders to upgrade app versions for greater functionality were deemed annoying;

“With [the weight management app], they always ask you to upgrade to Pro, so you get more
advice and stuff, but that's really annoying.”
(P1]

When asked about peripheral devices to synchronize with a diabetes app, a participant
responded:

“That would be very helpful, yes.”
(P2]

Despite well-received navigation and layout features, the physical requirements for apps to
measure sleep duration and quality were inconvenient:

“You have to put it [the phone] under your sheet, on the mattress, or under your pillow, and I
think I just always had that consciousness that my phone was there and I had to remember to
turn [the app] on before I went to sleep and turn it off again when I woke up, and it just
wasn't really contributing to good sleep hygiene.”

(P6]

Some participants indicated inclination towards customizing app features to suit their
requirements:

“I would love . . . to be able to record reps, and sets, and weights and things like that [if their
running app were more customisable].”
(P3]

Information Management

Information Management is aligned with the HITAM, and describes reliability, privacy to
third parties, data security at rest and in transit, and quality and quantity of data. Without
acceptable information management processes, health apps would lack the ability to compute
readings, analyse data accurately, reject false or faulty entries and securely manage data. Data
security appeared highly valued by participants, but was generally dependent on the type of
data. For example, self-documenting height and weight did not raise any concern, although
concerns were raised around access to those data by health insurers. One participant [P8], who
used a sleep management app, expressed some concerns about potential access to stored data.
Another [P13] had created a separate account for services used to preserve privacy. A user of a
menstrual cycle tracker [P4] was not comfortable with the prospect of her data accessed by
third parties, while another was less concerned:
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to be exact, but if it's within a few hundred steps, then that's fine.”
[P10]

The following consumer was familiar with environments instigating inaccurate heart rate
readings, and was able to rectify the issue:

“Sometimes [the heart rate app] gives numbers that are definitely not right, and then I'm like,

"Okay, the lighting was too low" and discard that. I've noticed when . . . you're really cold, or if

the florescent lighting is coming on a funny angle that [the phone's camera] will sometimes

not register that there's too little lighting, or that the situation isn't going to give a good [heart

rate] reading. So I tend to do it [measure heart rate using the app] twice rather than once.”
[P13]

Some participants were particularly keen on statistics, and utilized their data in a more
sophisticated way than others who merely glanced at their graphs and charts:

“T think I'm the sort of person that I like to see the data around whatever problem I've got, just
to help me understand it and monitor it. So I'm always really interested in seeing the statistic.”

(P6]

“For me, the major interest was the ability to export my data and consume it, and interpret it,
and analyse it in a set of third-party tools. . . “I use some of our heavier statistical analysis
tools from work against the number of times I go running and get some insight there.”

[P16]

The same participant [P16] particularly valued using existing phone hardware to measure

heart rate and blood pressure:

“So this technology is a really interesting use of the phone. Obviously, the camera flash, and
the camera, and the light weren't intended for that use [heart rate, blood pressure using the
smartphone’s flash and camera]. I quite like that an entrepreneur somewhere has seen that
these pieces of technology can be used to create something different ... I would be interested
more in things like blood pressure and even . . . blood glucose levels, and some of the measure-
ments which I suspect are probably useful for people with diabetes and what have you.”

[P16]

Ease of Use

Ease of Use is aligned with the TAM, and includes concepts such as automation, convenience,
fun and health literacy suitable to cater a range of consumers. Recurring patterns among the 22
participants included the desire to use the app, particularly until consumers had reached their
self-management goal. Various app features were appreciated by consumers, for example:

“The audio cues [telling me my duration and distance on my running app . .. I really like

them.”
[P3]

Automation of in-app functions reduces time to perform tasks and was appreciated by all

participants:
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The aforementioned limitation about fitness-tracking apps not recognizing certain activities
was also mentioned by another participant, who suggested:

“T guess being able to track different styles of exercise, so not just running and cardio-based
activities, but if it could somehow track better movement with the bodyweight exercises or
high-intensity exercises, which aren't as cardio-based.”

(P3]

Furthermore, the same participant [P3] gravitated towards more interconnectivity of raw
data from Medicare and data from multiple apps aggregated in one graph. Suggestions for
improvement included appropriate use of gamification techniques throughout the app.

Discussion

Principal Findings

Data from this limited sample of health app users suggest self-management by health consum-
ers with chronic conditions can be enhanced via use of mobile applications. This is the first-
known research to combine these models, benefits of which include chronic condition-specific
dimensions such as targeting health and information technology literacy, as well as functional-
ity, engagement and information management. Additionally, more depth identifying usability
issues when exploring consumer interaction with self-management goals via health apps was
encountered when combining these three models. While the TAM and HITAM were not
developed specifically for mobile apps, combining it with the MARS enabled a targeted, mobile
health app focus and backing from more established technology acceptance constructs. Com-
bining the TAM and HITAM with the more-recently-published MARS also provides an
updated framework to assess health app usability. As confirmed by one study, health behavior
is too complex and multi-faceted for one model to cover comprehensively,[39] which is why
relevant constructs from TAM, HITAM and MARS were combined.

Similar qualitative studies include user perception of an oral health app.[59] However, user
responses in that study were gathered via an online survey with no follow-up questions.
Another health app study measured spirometry readings from adolescents with asthma and
had no qualitative component.[60] This is the first study to explore self-care consumer experi-
ences with health apps amongst adults. Our study covers a broader range of health apps, and
more depth in exploring consumers’ experiences.

Randomised-controlled trials have reported clinical impact of health apps on outcomes
such as self-efficacy, but have not focused on consumer interaction and engagement. No con-
trolled trials have been published exploring consumer engagement with health apps. Adopting
a qualitative approach has enabled insight into consumers’ experiences with health apps across
a range of health conditions and with sufficient depth to understand motivators, desired fea-
tures and issues relating to persistence.

The MARS was designed to provide quality star ratings for health apps.[43] This research
has aligned the ‘Engagement’ theme from the MARS in the context of health apps. ‘Functional-
ity’, concerning the operability of apps, is aligned with the MARS and HITAM, the HITAM
introducing concepts such as health beliefs. ‘Information Management’ was aligned from the
HITAM, while ‘Ease of Use’ was aligned from the TAM and relates to personalization of the
user experience. This research provides novel insight from combined models to describe the
experiences of users of health apps. User experience design considers user experience, includ-
ing usability and perceived enjoyment of the product.[33, 61]
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advanced, ubiquitous features.[25] Partnerships between health researchers and start-up com-
munities, known for their agile coding methods, could help develop health apps conformant
with the themes identified in this research: Engagement, Functionality, Information Manage-
ment and Ease of Use.

Strengths and Limitations

As explained previously, strengths of this study include combining the TAM, HITAM and
MARS in a single study, which has not been attempted before, providing greater breadth in the
deductive analytical framework than with the use of a single model. Additionally, using the
post-positivism paradigm supports the concept of ever-changing consumer user requirements
by viewing “knowledge as conjectural.”[64]

Limitations in this study include not referring participants to suitable apps based on their
insight, and not scheduling a follow-up interview to gauge a change in their user experience.
As such, these data represent a point-in-time measurement, and longitudinal research would
better gauge individuals’ changes in self-monitoring patterns. This study was limited to a pre-
dominantly tertiary-educated Australian perspective; apps marketed internationally may
incorporate different user experience metrics. This study did not quantify participants’ experi-
ences, which would be of greater use and relevance when a single app is studied. It is unknown
whether male and female users of health apps differ in their usage and expectations of these
apps. The present sample comprised mostly female participants, possibly due to the recruit-
ment methods.

This study is unable to correlate user experiences with credibility of health app. It may be
possible for users to report positive experiences with an app that lacks an evidence base; con-
versely, an evidence-based app might be poorly designed, with low levels of engagement or
usability. There are minimum design guidelines for the Apple App Store®[65] and similar
guidelines for Google’s Play Store®™,[66] although these were not assessed in our study.

Our research has revealed a range of apps used by consumers with a particular health condi-
tion, and use of multiple health apps. It would not be feasible to focus the study on one app;
this would also limit the generalizability of the findings.

This study deliberately included a broad range of users of a variety of health apps, and it is
not feasible to draw correlations or associations between groups of participants. Because some
consumers used more than one app to manage their condition, any attempt to document the
outcomes from use of a particular app could be confounded, and would rely on self-report.
Evaluation of the clinical contribution of apps to health care requires careful experimental
design and control of environmental influences on self-management of the medical condition
of interest.

Participants discussed the app with which they are most familiar (most engaged), as this
would highlight any frustrations they had encountered with programming bugs and limita-
tions. However, participants were welcome to discuss other health/fitness apps with which they
had experience. In the interests of keeping participants engaged in the interview, and ensuring
currency and validity of the data, it was not considered worthwhile for participants to discuss
all health/fitness apps they recalled using.

Further Research

Future research may focus on users of apps for a particular health condition (e.g. asthma), with
longitudinal monitoring of their engagement with a selected app(s) and changes in user experi-
ences. Usage of apps incorporating gamification is an area requiring supplementary research,
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