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Abstract

Background: Adolescent and young adult (AYA) cancer patients are seldom involved in the process of testing cancer-related
apps. As such, knowledge about youth-specific content, functionalities, and design is sparse. As a part of a co-creation process
of developing the mobile phone app Kradtvaarket, AYAs in treatment for cancer and in follow-up participated in a usability
think-aloud test of a prototype of the app. Thus, the app was initiated, created, and evaluated by AYAs with cancer experience.

Objective: The aim of this study was to explore the results of a think-aloud test administered to see how the prototype of the
app Kradtvaaket was used by AYAs in treatment for cancer and in follow-up, and to investigate the strengths and weaknesses
of the app.

Methods: A total of 20 AYA cancer patients aged 16 to 29 years (n=10 on treatment, n=10 in follow-up) were provided with
the first version of the co-created mobile phone app Kradtvaaket during a 6-week test period (April-May 2018). After the test
period, 15 participated inindividual usability think-aloud tests. Thetestswere video-recorded, transcribed verbatim, and analyzed
using a thematic analysis approach.

Results: Thethematic analysis led to the following themes and subthemes: navigation (subthemes: intuition, features, buttons,
home page, profile), visual and graphic design (subthemes: overview, text and colors, photos, videos, YouTube), and usefulness
(subthemes: notifications, posts, adding). The analysisidentified gender differencesin app utilization—femal e participants seemed
to be more familiar with parts of the app. The app seemed to be more relevant to AYAs receiving treatment due to app functions
such as tracking symptoms and searching for relevant information. Lack of notifications and incorrect counting of posts were
perceived as barriers to using the app.

Conclusions: Usability testing is crucial to meet the needs of the AYA target audience. AYA cancer apps should preferably be
relevant, targeted, and unique, and include a tracking function and AYA-produced videos. Notifications and correct marking and
ordering of posts are critical to make apps engaging and dynamic. Further research is recommended to evaluate the Kradtvearket
app with the input of more AYAs.

(JMIR Cancer 2020;6(1):€15008) doi: 10.2196/15008
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Introduction

In Denmark, approximately 500 adolescents and young adults
(AYAS) aged 15 to 29 years are diagnosed with cancer each
year. Worldwide, there has been an increased focus on AYA
cancer patients as a group with special treatment and support
needs, addressing problems such as socia maturity,
identity-forming, health concerns, romantic relationships,
friendships, fertility, mood changes, and risk of depression and
anxiety [1,2]. Maobile health (mHealth) apps have demonstrated
benefits in addressing some of these needs of AYAS, including
connecting with peers and health care teams, accessing
information, and health care tracking [3-5]. For AYA cancer
patients, networking with peers, information seeking, and
tracking of symptoms are found to be most relevant at diagnosis
onset and during the initial treatment period [6,7], and the
motivation to use health apps often decreases over time [8,9].
Differencesin the supportive care needs for AYAsin treatment
and off treatment are common, particularly regarding
information about the disease, treatment, and side effects versus
information about risks of recurrence and potential late effects
[10].

Internationally, several apps have been developed for AYAs
with cancer, but AYAs have rarely been involved in the
development process [11,12] despite research indicating that
user involvement in the development of mHealth solutions is
necessary to ensure relevant content and functionality [13,14].
Moreover, it is important to involve AYAs during app
development and evaluation because they are a target group
highly familiar with mobile technology [15], and they are
discerning and critical users of digital health technologies[16].
Research suggests that patient-oriented apps may strengthen
patients empowerment [17] and that apps are effective tools
for enhancing self-management in both younger and older
patients [18,19]. Additionally, digital health intervention apps
have been shown to address unmet psychosocial and health
information needs of AYA [20]. Research also points out that
support from friends, family, and other cancer patients, as well
as accessto information on illness and diagnosis, may increase
the quality of life of cancer patients[21,22].

Unfortunately, many apps have not been evaluated by AYAs
through processes including usability testing [23,24], which
may affect the app’s quality and appeal for its intended target
audience [25]. Additionally, expertsin thefield seldom evaluate
health apps according to the quality and validity of the provided
information, which could potentially endanger patient safety
[11,23]. This study seeks to address these concerns by
investigating the results of a usability think-aloud test of an app,
which was created on the basis of initiative and ideas from
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AYAs with cancer, developed in a co-creation process with an
eHealth solution company, and validated by experts. The app
is intended to strengthen the quality of life and empowerment
in AYAs with cancer [26]

The aim of this study was to explore how the app Kradtvaaket
was used by AYAs who were either on treatment for cancer or
in follow-up as well as to investigate the strengths and
weaknesses of the app. The results from this study will
contribute to the improvement of the Kradftvaaket app, so that
it may serve as atool that Danish AYA cancer patients will
benefit from in the future. Additionally, the study may inspire
the development of future apps in other countries aimed at
AYAs with cancer.

Methods

TheKregftveerket App

Thisstudy isbased on aproject located at Kradftvaaket, ayouth
support center and social organization for AYAs (aged 15-29
years) with cancer at the Copenhagen University Hospital
Rigshospitalet in Denmark. The name of both this center and
the mobile phone app described in this study—K radftvaarket—is
composed of the Danish wordsfor “cancer” (kragft) and “ power
plant” (kraftvaak), evoking empowerment throughout the time
of cancer treatment and recovery. The idea of creating an app
arose from AYAs at Kragftvaarket, who saw the need for a tool
to strengthen the quality of life and empowerment in AYAs
with cancer. Therefore, health professionals from Kraftvaaket
decided to host a series of workshops in which current and
former AYA cancer patients could assist in the development of
the app in a co-creation process partnered with an eHealth
solution company. The app development process was divided
into three phases, with this study describing the usability testing
of the prototype app as part of phase Il (Table 1). The
co-creation processis described inits entirety in Elsbernd et al
(2018b) [27], and the three phases are described in detail in
Elsbernd et al (2018a) [28].

Thefirst version of the Kradftvaarket app wasready for usability
testingin April 2018. It contained asymptom and activity diary,
acommunication network and forum, and an information bank
(presented in Figure 1). The app’s community forum was
intended to connect and build a community for AYAs with
cancer, and the symptom tracker wasintended to strengthen the
understanding and management of theillnessand its symptoms.
The app would additionally serve as an information bank with
relevant information about cancer diagnosis and implications
on youth life. Lastly, the app may serve asatool for collecting
data and knowledge for research.
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Table 1. Kradftvagket app development phases.

Hanghgj et a

Phases, content

Participants, N

Phase: initial work (2017/18)
Literature review and research protocol [28]
Initial technology workshop
Co-creation workshop and ad hoc meetings [27]
Phasel: pilot-testing the prototype (2018/19)
EORTC QLQ-C30 [26]
Think-aloud test?
Focus group interviews
Phaselll: implementing and testing the final app (2020)
EORTC QLQ-C30

Focus group interviews (funding achieved)

17

20

50

aCurrent study.

Figure 1. Version 1 content and design of the Kragftvaaket app. Text from Elsbernd et al [<xref ref-type="bibr" rid="ref28">28</xref>].

Symptom and Activity Diary:

¢ Customizable diary to track and rate
symptoms and wellness on a 5-point visual
scale.

* Diary includes suggested tracking metrics.
such as energy. nausca. or pain, as well as
ability for users to add desired personal
metrics.

*  Checkboxes are included for daily
activities, such as taking medication,
meditating, or exercising.

*  Ability to view prior entries on a l-week,

I-month, or 3-month timeline and toggle
metrics to view metrics altogether, or
separately.

Communication Network and Forum:

»  Community forum for registered app users
to post and share ideas and photos with
other users under specific grouped topics.

*  Anonymous posting feature.

s Private messaging function

Information Bank:

*  Verified AY A-specific information from
the Danish Cancer Society,

s Videcos featuring AY A cancer patients and
survivors giving testimony on personal
experience.

*  Ouigoing links from app to other patient
support organizations and resources.

e Link to a private YouTube channel for
uploading personal videos and testimony.

Participants and Recruitment

The participants for phase |1—pilot-testing of the app—were
recruited in the youth support center Kradtvaaket by a youth
coordinator (MH). The pilot testing involved participation in
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usability testing viathink-aloud testing, focus group interviews,
and hedlth-related quality of life questionnaires, such as the
European Organization for Research and Treatment of Cancer
quality of life questionnaire (EORTC QLQ-C30; Table 1). The
results of the EORTC QLQ-C30 hedlth-related quality of life
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testing are described in Taarnhgj et a [26]. The results from
the focus group interviews will be published separately. Phase
Il inclusion criteriawere users of Kradtveaket, AYAS between
15 and 29 years of age with access to a mobile phone and the
internet, including cellular data or Wi-Fi. Exclusion criteria
were AYAswho had participated in the co-creation process for
the devel opment of the app, and those unable to read and write

Table 2. Demographic and clinical information of participants.

Hanghgj et a

in Danish. A total of 20 AYAswererecruited: 10 AYA currently
receiving cancer treatment and 10 AYA who had completed
cancer treatment and were in follow-up. In total, 15 AYA
participated in the think-aloud test because five persons dropped
out for various reasons, including acute illness on the day of
the test (Table 2).

Demographic All participants (N=20)  Participants who attended think-  Participants who dropped out (did
aloud test (n=15) not attend think-aloud test) (n=5)
Gender, n
Mae 6 4 2
Female 14 11 3
Age (years), mean (range) 25 (16-29) 25 (16-29) 21 (18-29)
Treatment, n
On treatment 10 8 2
Off treatment 10 7 3
Cancer type, n
Lymphoma 9 6 3
Breast 4 3 1
Head and Neck 2 2 0
Leukemia 1 1 0
Testicular 1 1 0
Ventricular 1 1 0
Thyroid 1 1 0
Brain 1 0 1
Setting asked to complete while describing their thought processes

The usahility test consisted of a 6-week test period (April-May
2018) in which the participants were given access to the app
prototype. They were instructed to use the app according to
their needs;, however, they were not given any specific
instructions on the frequency with which to use the app. After
the test period, the participants arrived and were asked to
participate in the think-aloud test, which was administered by
the eHealth solution company associated with the co-creation
process. The test took place in the youth support center
Kradtvaaket at Copenhagen University Hospital, Rigshospital e,
in May 2018. The test was performed individually with one
participant at atime, and each test lasted 10 minutes on average
(range 7-13 minutes). All tests were video-recorded.

Think-Aloud Test

Usability was evaluated using the think-aloud method to test
the app’s functionalities as well as opinions, comments, and
concerns among users [29]. The think-aloud test provided an
overview of which functionalities (eg, understanding navigating
paths and use of buttons) were causing the greatest difficulties
and which functionalities were best received by the users. The
test assessed how participants perceived icons, menus, and
navigeation paths. As part of the evaluation, participants were
given minor tasks using the app, which the participants were
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aloud along the way with questions such as:

«  What do you think you can do on this page?

« How do you track your side effects?

«  How do you do to add a symptom to the tracking feature?

«  How do you find the community?

« How do you write an answer to a question in the
community?

«  How do you upload a new profile picture?

SH performed the transcriptions of the think-aloud tests. Verbal
statements were transcribed verbatim with physical actions
incorporated into the transcript and identified with sgquare
brackets ([]), which areincluded in the quotations. All physical
actions were included in the transcript, including the exact
functionalities or features of the app that were used when the
participants scrolled, pressed buttons, took pictures, and more.

Data Analysis

Datawere analyzed using athematic analysis approach inspired
by Braun and Clarke's 6-step model [30]. Coding of text
involved reading and re-reading the transcriptions to identify
and categorize concepts across data relevant to the research
guestion. Concepts were highlighted in the margin of the
transcriptions. The authors SH, MH, KAB, and HP completed
this initial coding separately to ensure an independent coding
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process. They subseguently met to discuss and sort the concepts
into themes and subthemes, and each author presented their
coding. In a joint process, the researchers came up with
suggestions for themes and subthemes, which were written on
sticky notes and placed on atable to create a good overview.
Therewas animmediate agreement on themes; subthemeswere
arranged and rearranged during constructive discussions until
agreement was reached.

Ethical Consider ations

The study was approved by the Danish Data Protection Agency
(VD-2018-27). Ethical approval is not necessary for this kind
of study in Denmark; however, the principles stated in the
Helsinki |l Declaration were followed. All informants received
oral and written information before the think-aloud test and
were provided written informed consent to participate. All

Hanghgj et a

informantswere given the opportunity to withdraw their consent
without any consequencesfor the treatment at the hospital. The
video-recordings consisted solely of recordings of the
participants’ hands and mobile phones. Participants' faces and
other identifying characteristics were not recorded.

Results

Data Analysis

Dataanalysisyielded resultson how the app was used, including
therelation to gender and treatment status, aswell as strengths
and weaknesses of the prototype app and suggestions for
improvements. The following themes were identified:
navigation, visual and graphic design, and usefulness (Textbox
1).

Textbox 1. Themes and subthemes consisting of strengths, weaknesses, and suggestions for improvements.

1. Navigation
e Intuition
o  Features
o  Buittons
« Home page
« Profile

2. Visua and graphic design
e  Overview

o Textandcolors

« Photos

o Videos

« YouTube
3. Usefulness

« Notifications

. Posts

« Adding
Navigation Features

- Tracking and Scale
Intuition

Many of the participants assessed navigation paths and whether
they wereintuitive in nature. Navigation was determined to be
intuitive if it imitated the navigation paths used in other media,
such as existing apps and text message systems, and if it seemed
clear, simple, and user-friendly: “ It isvery ssimple, it seemsvery
intuitive, it works very similar to other media’ (femae
participant). For example, the buttons in the symptom and
activity diary, liking conversationsin the community with hearts,
and the creation of conversation threadsin the community were
perceived to be intuitive.

https://cancer.jmir.org/2020/1/€15008

A key feature of the app was a symptom and activity diary with
patient-provided tracking features. It consisted of a scale
containing five smileysto track the following symptoms: mood,
nausea, fatigue, pain, sleep, appetite, and energy. Additionally,
it included an activity diary to record activities such as running,
cycling, yoga, socia activities, and alcohol consumption. After
tracking, it was possible to view the statistics over time for
periods of one week, one month, and three months. Tracking
of symptoms was the feature most frequently used during the
test period, and most participants were very excited about it. It
helped them remember daily events and symptoms, which one
participant noticed could be a challenge during chemotherapy.
Additionally, it could be referred to when visiting the doctor,
and it provided a good overview of symptom progression. The
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participants found it easy and straightforward to use. However,
the think-aloud test led to some suggestions for changes. When
choosing a symptom, it was not possible to proceed without
first rating the symptom, although it might not be relevant at
all. Also, several of the participants had difficulty interpreting
the smileys. For example, they did not know if “being very
nauseous’ should be rated with ahappy or adissatisfied smiley.
Some participants suggested replacing the smileys with a
number:

| don’t know if I’'m so much a supporter of smileys.
Perhaps I’m more a supporter of numbers, because
now |I'm suffering from a lot of headaches [ presses
on “ headaches’ ], and | have chosen to say if | don’t
have a headache, then it is a happy smiley [ presses
on the happiest smiley], and there | would have
preferred numbers instead. [Femal e participant]

Not all participants were able to find the first and last smiley
on the scale because they did not notice they had to scroll
sidewaysto seethem. Also, it was suggested to place thetracker
and statistics next to each other in the menu because they were
linked features. Notably, many of the participants stated that
using the tracker was most relevant during their treatment
course, and the tracker was perceived to be the main reason to
use the app; as such, the app was determined to be a stronger
tool for patientsin treatment rather than after treatment.

Notes

In the symptom and activity diary, it was possibleto write notes
for aspecific day. The user was encouraged to write anote with
the following app-provided teaser: “What have you been
particularly aware of? Write here” Most participants thought
it was agood ideato make room for notes because they had the
opportunity to elaborate on why they might be particularly tired
one day or what made a given day particularly good.
Unfortunately, most of the participants were unable to find old
notes because old notes could only be found by clicking back
to the day they were written: “It was a very long time ago, |
don’t know when | wrote it [scrolls up and down and press the
back button (the arrow) at the top—repeatsthisaction 5-6 times
but finds no notes]” (female participant). Because of this, one
could risk having to click 30 times back if notes were written
one month ago. One participant suggested adding notes as an
element of the statistics, which remained constant. This could
then increase the overview and minimize clicks.

Buttons

Edit

In the symptom and activity diary, it was possible to press the
button to edit and add a new symptom or a new activity to the
tracker. Many of the participants were happy about adding new
features becauseit could tailor the app to their individua needs
during their cancer course. The participants did, among other
things, add Kraftvaeaket (number of visits), menstruation,
fertility, sexua health, bloating, and headache to the symptom
tracker and walks, work, studies, and treatment dates to the
activity tracker. During the think-aloud test, it became clear that

the femal e participants were more familiar with the edit button
than the male participants, as only women had added new
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symptoms and activities during the six-week test period. None
of the male participants had noticed the edit button for adding
new activities. One male participant explained that he had
misinterpreted the wording of edit: “I haven't seen it before,
but now | can seethat | can even add...| wouldn't call it ‘ edit,
something with ‘add’ maybe” (male participant).

Back Arrow

Several of the participants had difficulty using and figuring out
the use of the back arrow button, designed to return to the
previous page. The main problem was that previously entered
data disappeared when the arrow was pressed: “| have repeatedly
pressed the arrow up here, because | wanted to return [pointing
to the arrow in the upper left corner], because everywhere else
thisis a back function, but then it erasesit al, and then | can
start over” (male participant). Some suggested inserting a save
button, which could be used when new information had been
entered (eg, in the tracker). This could increase the feeling of
security with data entered because many were in doubt about
what would happen to their data when they pressed the arrow.

Share

In the symptom and activity diary, it was possible to see one
week, one month, or three months’ timeline and toggle metrics
to view statistics. Under the statistics, there was a button called
“share” When pressing the share button, it was possible to
attach the statistics to a text message or an email by selecting
from the phone book. Some participants were not concerned
with sharing their statistics and could see an advantage to
sharing with others, such as a doctor or a nurse, with prior
arrangement. However, most participants were unsure of who
to share the statistics with: “I can’t quite imagine who to share
it with, if | have to be honest” (female participant). A single
participant did not choose to touch the button at all because he
was afraid and unsure of who would receive the statistics when
sharing. He did not know that the button was associated with
his own address book.

lcons

The participants evaluated the following icon buttons:
Anonymous (a masked face), Knowledge (a clenched fist),
Videos (aclapboard), Upload Photo (camera), and Upload Text
(arrow). The participants found the icons to be user-friendly,
and most partici pants recogni zed them from other social media,
such as Messenger, which aided in their understanding. The
only icon they could not associate with its contents was the
clenched fist—theicon for knowledge—which wasused to link
to theinformation bank. One suggested abook icon instead: “It
isavery niceicon and alittle like, ‘We stand together, that is
good, but I don't know if it is so much related to knowledge, |
might have thought of a book or something like that” (female
participant).

Home Page

The symptom and activity diary served asthe home page when
opening the app, with the mood tab open and available for
ranking. Three smileys were visible under mood: a sad smiley,
a dissatisfied smiley, and a happy smiley. Some participants
thought it was a bad idea to be met by an open tracker if they
did not intend to use the tracker on that given day, whereas
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others thought it was inconvenient to be met by non-happy
smileys: "When you go into it you just see some smileys, and
the first is the ‘I'm not so happy. Here | just realy think it
should be closed” (female participant). More participants called
for avisible home page with an overview of the app content to
get a better insight regarding the content and an idea of how to
navigate.

Profile

The profile consisted of aplacefor usersto provide and manage
their personal app information, including a photo, name, city,
email, password, day of birth, cancer type, and gender.
Additionally, alogout button was provided. Most profile settings
were optional except for name, email, and password. Severa
participants were doubtful about what the profile should be used
for and why it wasthere at all. More participants were concerned
about whether others could see their profile settings because
these were private. Conversely, one participant thought it was
smart to have the opportunity to see other app user’s profile
information (eg, city). With that information, it would be
possibleto contact othersto meet inred life. The password was
marked with 18 dots, which confused all participants who were
asked to recall their password and reprint it. No one could
remember if they had ever logged in with a password, and found
it confusing that the number of dots did not match the number
of characters in the correct password: “It looks like | have a
really long password—{clicks on it and it doesn’t respond] |
don't think | have, and | can’t change it either” (femae
participant). It was also possible to change the day of birth in
the profile, which one participant questioned because this never
changes. Additionally, it was possible to choose a day of birth
later than today’s date.

Visual and Graphic Design

Overview

Some participants called for abetter overview of theinformation
bank, the tracking statistics, and community threads.
Additionally, some participants lost the overview of the
subpages in the information bank, as al the headings were
named “knowledge,” which did not reflect the content of each
page. However, it was noted that the order of information in
the information bank followed the chronology of a cancer
course, which was considered an advantage: “1 think the topics
make really good sense, also the sequence they follow, because
it is usually in the order that things actually happen” (female
participant). A few participantslost the overview in the tracker
when all symptomswere shown simultaneously inthe statistics.
However, most participants thought the statistics were easy to
understand because each symptom had its own color in the curve
and could be clicked on and off as needed. Moreover, some
participants found it difficult to get an overview of repliesin
the community, especialy if there were many replies in the
samethread, asthey appeared in onelong vertical row requiring
scrolling down the page.

Text and Colors

Most participants were satisfied with the amount of text on the
pages, even though opinions differed whether the information
bank wastoo text-heavy or not. However, the information bank
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was welcomed by all participants because it could replace the
many paper flyers the AYAs had received at the time of
diagnosis and it was targeted toward AYA, unlike some of the
flyers and handouts. The participants additionally found that
the colors in the app supported the features: “1 think the color
coordination makes sense” (female participant). One participant
noted that the color scale was very pink and a little too
distracting.

Photos

It was possible to upload photos in two different placesin the
app: profile photos and photos for posts in the community. The
participantsfound it easy and straightforward to upl oad photos,
but it was considered a problem that profile photos could not
be deleted: “1 have no desire to have a picture in there, so now
| have problems, | think” (female participant). When a profile
picture was uploaded, it was not possible to removeit, but only
to replace it with another photo. Thiswas concerning for those
who wanted to remain anonymous.

Videos

In the app’s information bank, approximately half the topics
were accompanied by a short video, in which AYAs from
Kradtvaaket spoke about their personal experienceswith agiven
topic. Several participants thought the videos were easy to find
and play. Additionally, they were excited about the videos
because it was niceto identify with real people and it increased
the feeling of normalcy during the cancer course. It was
suggested to link videoswith all the availabl e information bank
topics: “It is a pity that there are not videos on all of them
actually...It could be nice if there was also a face on...So that
you can think okay, I'm not completely abnormal” (female
participant).

YouTube

In the app’s information bank there was a link to a private
YouTube channel for uploading personal videosand testimonies.
Two participants were asked about their use of YouTube, but
they had not found this feature during the test period. One of
the participants thought it was difficult and confusing to upload
videos, and the other participant thought that YouTube was an
inappropriate medium for the users of the app and she could
not imagine speaking about herself and her cancer course on
YouTube because it was too persona: “For me Kradtvaaket
does not belong to YouTube, there are some other platforms...|
can’'t even see mysdlf using it” (female participant).

Usefulness

Notifications

Most participants missed notifications because they were not
getting reminders of new posts in the community, and they did
not know whether their own postswere commented on by others.
Asaconsequence, they often forgot to use the app. They pointed
out that if the app was to become a useful tool to them,
notifications should work to serve asareminder: “ Notifications,
| really, REALLY think are missing. It's probably 70% of the
reason why | do not use this app” (female participant).
Furthermore, notifications could make the app more dynamic
as they would create visible activity.
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Posts

In the community, there were several problems with posting,
which had animpact on the credibility and desire to use the app.
First, the participants pointed out that the number of postswere
not counted correctly on the community page, so the actual
number of posts did not match the visible number: “My posts
don’t pop up on the front page [the speech bubbles show ‘0’ on
the front of the community despite of her post]” (female
participant). In addition, it was unclear whether the system
counted every single post or the number of responsesrelated to
each post. It was possible to give likes to posts using a heart
icon, but it was unclear whether likes were given to a full
conversation thread or only a single post. Moreover, dates for
each individual post were missing, so it was impossible to
distinguish between new and old ones. It was mentioned that
posting in the community was mostly relevant during the cancer
treatment period where concerns and questions about issues
related to life with cancer were urgent.

Adding

Several participants mentioned that the app could work better
by connecting with other apps and media, so the users did not
have to switch between many different apps. It was suggested
to link to relevant Facebook pages, the Epic system (electronic
health records), the Peak app (training of cognitive skills), and
health apps (eg, running and cycling): “It could be smart if you
could get something to pull datafrom your health app because...I
forget (the Kredftvaaket app) alittle” (male participant). It was
additionally suggested that the app should register attendance
in the youth support center Kradtvaaket. The app could also be
made more dynamic by having the opportunity to add new main
topicsto the community as opposed to using preset topics, which
would further customize the app to the needs of the individual.

Discussion

Principal Findings

This qualitative study of a think-aloud test highlighted the
strengths and weaknesses of a prototype of amHealth app aimed
at AYAsduring and after cancer treatment. The study isamong
a limited number of usability studies evaluating health apps
[31]. Additionally, thereisalack of studiesthat actively involve
cancer patients, including AYAS, in usability testing of apps,
which this study seeks to address [24,32]. Many studies focus
on testing the outcome and effectiveness of cancer appsinterms
of self-management and adherence to treatment [12,33,34].
These studies are highly beneficial and are necessary to
understand the utility of these apps; however, lack of usability
testing may lead to the development of unsuitable navigation
paths aswell as content and design that does not appeal to AYA
with cancer, which may limit their use.

Theresults of our study discuss two of the main functionalities
in the app—the tracker and the information bank—which were
perceived as strengths by most participants. AYAs were
particularly excited about the app’s tracking function, where
they could track activitiesand symptoms such as mood, energy,
and sleep, and get statistics on the tracking for one week, one
month, and three months. The tracking wasfound to be astrong
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tool for recalling activities, events, moods, and symptoms, which
could be used at hospital visitsor consultations. Thistool could
also be tailored to the individual needs of AYAs during
treatment. In line with this, research has shown that
personalization of apps may better adjust to the needs of young
adults, which provides a positive user experience [35].
Adolescents often perceive tracking of personal health data as
a benefit [36]. However, in contrast to a study on adolescents
with asthma who welcomed sharing health data with email
recipients[37], the participantsin our study were generally more
skeptical about sharing health data, and more were in doubt
about who they should even share data with.

In our study, some participants suggested using a numerical
scaleto rank symptomsinstead of using smileys. Thisisinline
with suggestions raised by adolescents with cancer testing a
pain app [32]. The information bank was perceived as a strong
reference tool for seeking information during the cancer
treatment course. Topics containing short videoswere especially
well received because it was possibleto identify with the stories
of other AYAs, which increased the feeling of normalcy. The
use of videos has also been perceived as useful in other
app-testing studies [38]. Video cancer narratives have
demonstrated a significant therapeutic effect for those AYA
who create the narrative [39], but few studies describe the effect
of watching other’s cancer video narratives. However, studies
on narrative communication in adult cancer prevention and
control point to the importance of parasocial connections
between the storyteller and the audience [40], because authentic
narratives impact recipients emotionally and thus both benefit
and inspire the audience [41].

Asfound in other studies, the participants in our study wanted
a clear, concise presentation of information, which should not
betoo text-heavy [35,42]. Thethink-aloud test also led to severa
suggestions for improvement of the app, which should be taken
into consideration when developing apps for AYA cancer
patients. For improved navigation, the wording and design of
buttons and icons should be very precise for correct
understanding. As such, the wording of “edit” was ambiguous,
and it was not clear what happened when using the back arrow
button. Moreover, some had difficulties scrolling sideways.
Difficulty in managing navigation levels, including relying on
the back button as a safe option, aswell asdifficulty in scrolling
and performing swipe gestures have been found on app usability
[35,43,44]. Additionally, an overview of content should bevery
clear. A suggestion to accomplish this was the creation of a
home page presenting all content of the app, which isin line
with the idea to have a dashboard that brings together all the
features that the app provides [45].

We found that anonymity should be a very high priority; as
such, it should be possible to delete uploaded photos, and the
app should be transparent about who personal information was
available to. In contrast to our study, other research has found
that young people with asthma were interested in alowing the
upload of pictures to make the profile more interactive, with
less concern regarding anonymity [46]. In line with the need
for anonymity, we found that YouTube may not be a relevant
media in relation to the app, as information regarding illness
and cancer is a private matter for some AYAs. As such, not all
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AYAswereinterested in telling about their illness publicly. The
linked YouTube channel was set to be private, but it seemed
this was not sufficiently clarified because the participant who
reflected on it found it too personal to post a video. The need
for privacy contrasts with studies on adult cancer survivors
using YouTube for their personal narratives [47,48]. Reasons
for posting personal videos on YouTube were, for example, to
provide support and advice for othersin the same situation and
raise awareness of aspects of the diagnosis[48]. Keepingillness
a private matter is a genera theme among adolescents with
chronicillness. llInessis often associated with abnormality and
being old and dependent on others, in contrast to the normal,
healthy identities AYAs wish to create [49]. Visible body
changes, which are known side effects of cancer treatment,
highly affect body image and identity formation [50] and may
be another detractor to the use of YouTube in this app.

Notifications were found to be one of the most necessary
features for participants to use the app at all. The app did not
contain anotification system; therefore, the participants missed
reminderswhen their posts were commented on by others, which
made the app static and less user-friendly. Also, problems with
posting in the community were associated with reduced use of
the app; it was suggested that it had to be more transparent how
posts were counted in the community. A better understanding
of the ordering and interaction on posts could make the app
more dynamic and engaging. Previous research on adolescents
use of apps has shown that reminders could improve usability
[35]. Inlinewith other research, wefound that the Kragftvaarket
app was perceived to be most relevant during a cancer course
in which most AYA lacked knowledge about diagnosis and
treatment. Tracking of symptoms, information seeking, and
asking other AYAs for advice seem to be most relevant at
diagnosis onset [6]. In our study, we also found some gender
differences in the use of tracking as few male participants had
used the edit button in tracking of symptoms. One male
misunderstood the wording of “edit,” and none of the young
men had noticed the possibility of adding new activitiesin the
activity tracker. Existing research confirms gender differences
in the usability testing of apps as female cancer patients have
shown to be more persistent test users by using apps
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continuously and generally more frequently during test periods
than males [51,52].

Limitations

Some limitations should be taken into consideration. The
duration of the think-aloud test was only approximately 10
minutes per person; therefore, the participants were each
assigned different tasks and questions to uncover all aspects of
the app. Asaresult, some of the app’sfunctionalitiesweretested
more thoroughly than others, which may be reflected in the
emphasis of variousthemesin the study. The app was developed
for two target groups: AYAs during and after active treatment.
Approximately half the test users noticed that the app was
primarily relevant during cancer treatment, which is an aspect
that earns more attention in the forthcoming evaluation of the
app. At present, it is not known how the app will be used by
AYAs who get access to it during treatment and then continue
using it during follow-up. This study highlighted how a cancer
app, which was developed in a co-creation process involving
AYAs, was received by other AYA test users. Even though the
app was developed in a co-creation process, the test users had
several suggestionsfor improvement, reflecting that AYAshave
individual needs and opinions about appsthat cannot all be met.

Conclusion

The think-aloud test of the Kradtvaaket app has led to some
conclusions relevant for the genera development of
youth-specific cancer apps. Usability testing is crucial during
the app development process to improve the app according to
the needs of the target audience. Additionally, cancer appsaimed
at AYAs should contain relevant, targeted, and unique content,
preferably including asymptom and activity tracker and videos
presenting relevant advice from other AYAs with cancer
experience. Notifications are necessary to remind AYAs to use
the app, and ordering and interaction of the posts should be
transparent and precise to satisfactorily create a dynamic and
engaging app. Further research is recommended to evaluate the
Kradtvaaket app with the input of more AYAsin other hospital
settings and for a longer test period covering the trajectory of
the participant’s illness and recovery.

We acknowledge al participants in the study and The Danish Cancer Society for funding of the project (grant number

R224-A13480).

Conflictsof I nterest
None declared.

References

1. Kleinke AM, Classen CF. Adolescents and young adults with cancer: aspects of adherence-a questionnaire study. Adolesc
Health Med Ther 2018;9:77-85 [FREE Full text] [doi: 10.2147/AHMT.S159623] [Medline: 29750063]

2. Sperling C, Petersen G, Andersen A, Heerdegen A, Knudsen J, Danish Cancer Society. [ To be Young and Have Cancer.
A Survey of Young People's Needs and Experiences During and After 1liness and Treatment]. 2015. URL: https.//www.
cancer.dk/dyn/resources/Fil e/fil e/6/5166/1450034259/at-vaere-ung-og-faa-kraeft-2015.pdf [accessed 2019-10-01]

3. Lalloo C, Hundert A, HarrisL, Pham Q, Campbell F, Chorney J, et al. Capturing daily disease experiences of adolescents
with chronic pain: mHealth-mediated symptom tracking. JMIR Mhealth Uhealth 2019 Jan 17;7(1):€11838 [ FREE Full text]

[doi: 10.2196/11838] [Medline: 30664472

https://cancer.jmir.org/2020/1/€15008

JMIR Cancer 2020 | vol. 6 | iss. 1 | €15008 | p. 9
(page number not for citation purposes)


https://dx.doi.org/10.2147/AHMT.S159623
http://dx.doi.org/10.2147/AHMT.S159623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29750063&dopt=Abstract
https://www.cancer.dk/dyn/resources/File/file/6/5166/1450034259/at-vaere-ung-og-faa-kraeft-2015.pdf
https://www.cancer.dk/dyn/resources/File/file/6/5166/1450034259/at-vaere-ung-og-faa-kraeft-2015.pdf
http://mhealth.jmir.org/2019/1/e11838/
http://dx.doi.org/10.2196/11838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30664472&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Hanghgj et al

4,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Ridgers ND, Timperio A, Brown H, Ball K, Macfarlane S, Lai SK, et al. Wearable activity tracker use among Australian
adolescents: usability and acceptability study. IMIR Mhealth Uhealth 2018 Apr 11;6(4):e86 [FREE Full text] [doi:
10.2196/mhealth.9199] [Medline: 29643054]

Husted GR, Weis J, Teilmann G, Castensge-Seidenfaden P. Exploring the influence of a smartphone app (young with
diabetes) on young people's self-management: qualitative study. IMIR Mhealth Uhealth 2018 Feb 28;6(2):e43 [FREE Full
text] [doi: 10.2196/mhealth.8876] [Medline: 29490897]

Bevan Jones R, Thapar A, Rice F, Beeching H, Cichosz R, Mars B, et a. A web-based psychoeducational intervention for
adolescent depression: design and development of MoodHwb. IMIR Ment Health 2018 Feb 15;5(1):€13 [EREE Full text]
[doi: 10.2196/mental.8894] [Medline: 29449202]

Stinson J, Gupta A, DupuisF, Dick B, LaverdiéreC, LeMay S, et al. Usahility testing of an online self-management program
for adolescentswith cancer. JPediatr Oncol Nurs2015;32(2):70-82. [doi: 10.1177/1043454214543021] [Medline: 25037173]
Anderson K, Burford O, Emmerton L. Mobile health apps to facilitate self-care: a qualitative study of user experiences.
PL0S One 2016;11(5):€0156164 [FREE Full text] [doi: 10.1371/journal.pone.0156164] [Medline: 27214203]

LeeK, KwonH, LeeB, Lee G, Lee JH, Park YR, et al. Effect of self-monitoring on long-term patient engagement with
mobile health applications. PL oS One 2018;13(7):e0201166 [FREE Full text] [doi: 10.1371/journal.pone.0201166] [Medline:
30048546]

Zebrack B, Bleyer A, Albritton K, Medearis S, Tang J. Assessing the health care needs of adol escent and young adult cancer
patients and survivors. Cancer 2006 Dec 15;107(12):2915-2923 [FREE Full text] [doi: 10.1002/cncr.22338] [Medline:
17103383]

Wesley KM, Fizur PJ. A review of mobile applications to help adolescent and young adult cancer patients. Adolesc Health
Med Ther 2015;6:141-148 [FREE Full text] [doi: 10.2147/AHMT.S69209] [Medline: 26316835]

Majeed-Ariss R, Baildam E, Campbell M, Chieng A, Fallon D, Hall A, et al. Apps and adolescents: a systematic review
of adolescents' use of mobile phone and tablet appsthat support personal management of their chronic or long-term physical
conditions. JMed Internet Res 2015 Dec 23;17(12):€287 [FREE Full text] [doi: 10.2196/jmir.5043] [Medline: 26701961]
Schnall R, Rojas M, Bakken S, Brown W, Carballo-Dieguez A, Carry M, et al. A user-centered model for designing
consumer mobile health (mHealth) applications (apps). J Biomed Inform 2016 Apr;60:243-251. [doi:
10.1016/}.jbi.2016.02.002] [Medline: 26903153]

van Velthoven MH, Wyatt JC, Meinert E, Brindley D, Wells G. How standards and user involvement can improve app
quality: alifecycle approach. Int JMed Inform 2018 Oct;118:54-57. [doi: 10.1016/j.ijmedinf.2018.08.003] [Medline:
30153922]

Roberts C, Sage A, Geryk L, Sleath B, Carpenter D. Adolescent preferences and design recommendations for an asthma
self-management app: mixed-methods study. IMIR Form Res 2018 Sep 13;2(2):e10055 [FREE Full text] [doi: 10.2196/10055]
[Medline: 30684424]

Goodyear VA, Armour KM. Young people’s perspectives on and experiences of health-related social media, apps, and
wearable health devices. Soc Sci 2018 Aug 13;7(8):137. [doi: 10.3390/socsci 7080137]

Groen WG, Kuijpers W, Oldenburg HS, Wouters MW, Aaronson NK, van Harten WH. Empowerment of cancer survivors
through information technology: an integrative review. JMed Internet Res 2015;17(11):e270 [FREE Full text] [doi:
10.2196/jmir.4818] [Medline: 26614438]

Alguran A, Lambert KA, Farouque A, Holland A, Davies J, Lampugnani ER, et al. Smartphone applicationsfor encouraging
asthma self-management in adolescents: a systematic review. Int J Environ Res Public Health 2018 Oct 29;15(11) [FREE
Full text] [doi: 10.3390/ijerph15112403] [Medline: 30380692]

Whitehead L, Seaton P. The effectiveness of self-management mobile phone and tablet apps in long-term condition
management: a systematic review. JMed Internet Res 2016;18(5):€97 [FREE Full text] [doi: 10.2196/jmir.4883] [Medline:
27185295]

Devine KA, ViolaAS, Coups EJ, Wu Y P. Digital health interventions for adolescent and young adult cancer survivors.
JCO Clin Cancer Inform 2018 Dec;2:1-15 [FREE Full text] [doi: 10.1200/CCl.17.00138] [Medline: 30652583]

Kent EE, Smith AW, Keegan TH, Lynch CF, Wu X, Hamilton AS, et a. Talking about cancer and meeting peer survivors:
social information needs of adolescents and young adults diagnosed with cancer. J Adolesc Young Adult Oncol 2013
Jun;2(2):44-52 [FREE Full text] [doi: 10.1089/jaya0.2012.0029] [Medline: 23781400]

DeRouen MC, Smith AW, Tao L, Bellizzi KM, Lynch CF, Parsons HM, AYA HOPE Study Collaborative Group.
Cancer-related information needs and cancer'simpact on control over life influence health-related quality of life among
adolescents and young adults with cancer. Psychooncology 2015 Sep;24(9):1104-1115 [FREE Full text] [doi:
10.1002/pon.3730] [Medline: 25611943]

Pandey A, Hasan S, Dubey D, Sarangi S. Smartphone apps as a source of cancer information: changing trendsin health
information-seeking behavior. J Cancer Educ 2013 Mar;28(1):138-142. [doi: 10.1007/s13187-012-0446-9] [Medline:
23275239

Davis SW, Oakley-Girvan |. Achieving value in mobile health applications for cancer survivors. J Cancer Surviv 2017
Aug;11(4):498-504. [doi: 10.1007/s11764-017-0608-1] [Medline: 28342093]

https://cancer.jmir.org/2020/1/€15008 JMIR Cancer 2020 | vol. 6 | iss. 1 | €15008 | p. 10

(page number not for citation purposes)


http://mhealth.jmir.org/2018/4/e86/
http://dx.doi.org/10.2196/mhealth.9199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29643054&dopt=Abstract
http://mhealth.jmir.org/2018/2/e43/
http://mhealth.jmir.org/2018/2/e43/
http://dx.doi.org/10.2196/mhealth.8876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29490897&dopt=Abstract
https://mental.jmir.org/2018/1/e13/
http://dx.doi.org/10.2196/mental.8894
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29449202&dopt=Abstract
http://dx.doi.org/10.1177/1043454214543021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25037173&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0156164
http://dx.doi.org/10.1371/journal.pone.0156164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27214203&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0201166
http://dx.doi.org/10.1371/journal.pone.0201166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30048546&dopt=Abstract
https://doi.org/10.1002/cncr.22338
http://dx.doi.org/10.1002/cncr.22338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17103383&dopt=Abstract
https://dx.doi.org/10.2147/AHMT.S69209
http://dx.doi.org/10.2147/AHMT.S69209
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26316835&dopt=Abstract
http://www.jmir.org/2015/12/e287/
http://dx.doi.org/10.2196/jmir.5043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26701961&dopt=Abstract
http://dx.doi.org/10.1016/j.jbi.2016.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26903153&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2018.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30153922&dopt=Abstract
https://formative.jmir.org/2018/2/e10055/
http://dx.doi.org/10.2196/10055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30684424&dopt=Abstract
http://dx.doi.org/10.3390/socsci7080137
http://www.jmir.org/2015/11/e270/
http://dx.doi.org/10.2196/jmir.4818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26614438&dopt=Abstract
http://www.mdpi.com/resolver?pii=ijerph15112403
http://www.mdpi.com/resolver?pii=ijerph15112403
http://dx.doi.org/10.3390/ijerph15112403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30380692&dopt=Abstract
http://www.jmir.org/2016/5/e97/
http://dx.doi.org/10.2196/jmir.4883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27185295&dopt=Abstract
http://ascopubs.org/doi/full/10.1200/CCI.17.00138?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1200/CCI.17.00138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30652583&dopt=Abstract
http://europepmc.org/abstract/MED/23781400
http://dx.doi.org/10.1089/jayao.2012.0029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23781400&dopt=Abstract
http://europepmc.org/abstract/MED/25611943
http://dx.doi.org/10.1002/pon.3730
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25611943&dopt=Abstract
http://dx.doi.org/10.1007/s13187-012-0446-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23275239&dopt=Abstract
http://dx.doi.org/10.1007/s11764-017-0608-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28342093&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Hanghgj et al

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

Jake-Schoffman DE, Silfee VJ, Waring ME, Boudreaux ED, Sadasivam RS, Mullen SP, et al. Methods for evaluating the
content, usability, and efficacy of commercial mobile health apps. IMIR Mhealth Uhealth 2017 Dec 18;5(12):€190 [FREE
Full text] [doi: 10.2196/mhealth.8758] [Medline: 29254914]

Pappot H, Assam Taarnhgj G, Elsbernd A, Hjerming M, Hanghgj S, Jensen M, et al. Health-related quality of life before
and after use of asmartphone app for adolescents and young adults with cancer: pre-post interventional study. JIMIR Mhealth
Uhealth 2019 Sep 19;7(10):€13829. [doi: 10.2196/13829] [Medline: 31584008]

Elsbernd A, Hjerming M, Vidler C, Hjalgrim LL, Niemann CU, Boisen KA, et al. Using cocreation in the process of
designing a smartphone app for adolescents and young adults with cancer: prototype development study. IMIR Form Res
2018 Nov 01;2(2):e23 [EREE Full text] [doi: 10.2196/formative.9842] [Medline: 30684439]

Elsbernd A, Hjerming M, Vider C, Hjalgrim LL, Niemann CU, Boisen K, et a. Cocreated smartphone app to improve the
quality of life of adolescents and young adults with cancer (Kradtvaaket): protocol for a quantitative and qualitative
evaluation. IMIR Res Protoc 2018 May 10;7(5):€10098 [ FREE Full text] [doi: 10.2196/10098] [Medline: 29748162]
Someren MW, Barnard Y F, Sandberg JAC. The Think Aloud Method: A Practical Guide To Modelling Cognitive Processes
(Knowledge-Based Systems). London: Academic Press; 1994.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/14780887060p0630a]

Marambal, Chatterjee A, Newman C. Methods of usability testing in the development of eHealth applications: a scoping
review. Int JMed Inform 2019 Dec;126:95-104. [doi: 10.1016/j.ijmedinf.2019.03.018] [Medline: 31029270]

Stinson N, Jibb LA, Nguyen C, Nathan PC, Maoney AM, DupuisLL, et al. Development and testing of amultidimensional
iPhone pain assessment application for adolescents with cancer. JMed Internet Res 2013;15(3):e51 [FREE Full text] [doi:
10.2196/jmir.2350] [Medline: 23475457]

Jibb LA, Stevens BJ, Nathan PC, Seto E, Cafazzo JA, Johnston DL, et al. Implementation and preliminary effectiveness
of areal-time pain management smartphone app for adolescents with cancer: A multicenter pilot clinical study. Pediatr
Blood Cancer 2017 Oct;64(10). [doi: 10.1002/pbc.26554] [Medline: 28423223]

Jupp JC, Sultani H, Cooper CA, Peterson KA, Truong TH. Evaluation of maobile phone applications to support medication
adherence and symptom management in oncology patients. Pediatr Blood Cancer 2018 Nov;65(11):e27278. [doi:
10.1002/pbc.27278] [Medline: 29943893]

Milward J, Deluca P, Drummond C, Watson R, Dunne J, Kimergard A. Usability testing of the BRANCH smartphone app
designed to reduce harmful drinking in young adults. IMIR Mhealth Uhealth 2017 Aug 08;5(8):€109 [FREE Full text] [doi:
10.2196/mhesalth.7836] [Medline: 28790022]

Crosby LE, Ware RE, Goldstein A, Walton A, Joffe NE, Vogel C, et al. Development and evaluation of iManage: a
self-management app co-designed by adolescents with sickle cell disease. Pediatr Blood Cancer 2017 Jan;64(1):139-145.
[doi: 10.1002/pbc.26177] [Medline: 27574031]

Schneider T, Panzera AD, CoulurisM, Lindenberger J, McDermott R, Bryant CA. Engaging teenswith asthmain designing
a patient-centered mobile app to aid disease self-management. Telemed J E Health 2016 Feb;22(2):170-175. [doi:
10.1089/tmj.2015.0041] [Medline: 26258994]

Wu J, Tombor I, Shahab L, West R. Usability testing of a smoking cessation smartphone application ('SmokeFree Baby'):
athink-aloud study with pregnant smokers. Digit Health 2017;3:2055207617704273 [FREE Full text] [doi:
10.1177/2055207617704273] [Medline: 29942594]

PereiraLM, Muench A, Lawton B. The impact of making a video cancer narrative in an adolescent male: a case study. Art
Psychother 2017 Sep;55:195-201 [FREE Full text] [doi: 10.1016/j.aip.2017.06.004]

Kreuter MW, Green MC, CappellaJN, Slater MD, Wise ME, Storey D, et al. Narrative communication in cancer prevention
and control: aframework to guide research and application. Ann Behav Med 2007 Jun;33(3):221-235. [doi:
10.1080/08836610701357922] [Medline: 17600449]

Radley A. The aesthetics of illness: narrative, horror and the sublime. Sociol Health 111n 2001 Dec 25;21(6):778-796 [ FREE
Full text] [doi: 10.1111/1467-9566.00183]

Crane D, Garnett C, Brown J, West R, Michie S. Factors influencing usability of a smartphone app to reduce excessive
alcohol consumption: think aloud and interview studies. Front Public Health 2017;5:39 [FREE Full text] [doi:
10.3389/fpubh.2017.00039] [Medline: 28421175]

ZapataBC, Ferndndez-Aleman JL, Idri A, Toval A. Empirical studies on usability of mHealth apps: a systematic literature
review. JMed Syst 2015 Feb;39(2):1. [doi: 10.1007/s10916-014-0182-2] [Medline: 25600193]

Mirkovic J, Kaufman DR, Ruland CM. Supporting cancer patientsin illness management: usability evaluation of a mobile
app. IMIR Mhesalth Uhealth 2014;2(3):e33 [FREE Full text] [doi: 10.2196/mhealth.3359] [Medline: 25119490]

Basu S. Content structuring and navigation. In: Real World Windows 8 Development (the Expert's Voice In Windows 8).
Berkeley, CA: Apress; 2013:87-106.

Schneider T, Baum L, Amy A, Marisa C. | have most of my asthma under control and | know how my asthma acts: Users
perceptions of asthma self-management mobile app tailored for adolescents. Health Informatics J 2019 Feb
08:1460458218824734. [doi: 10.1177/1460458218824734] [Medline: 30732520]

https://cancer.jmir.org/2020/1/€15008 JMIR Cancer 2020 | vol. 6 | iss. 1| €15008 | p. 11

(page number not for citation purposes)


http://mhealth.jmir.org/2017/12/e190/
http://mhealth.jmir.org/2017/12/e190/
http://dx.doi.org/10.2196/mhealth.8758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29254914&dopt=Abstract
http://dx.doi.org/10.2196/13829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31584008&dopt=Abstract
https://formative.jmir.org/2018/2/e23/
http://dx.doi.org/10.2196/formative.9842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30684439&dopt=Abstract
http://www.researchprotocols.org/2018/5/e10098/
http://dx.doi.org/10.2196/10098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29748162&dopt=Abstract
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1016/j.ijmedinf.2019.03.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31029270&dopt=Abstract
http://www.jmir.org/2013/3/e51/
http://dx.doi.org/10.2196/jmir.2350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23475457&dopt=Abstract
http://dx.doi.org/10.1002/pbc.26554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28423223&dopt=Abstract
http://dx.doi.org/10.1002/pbc.27278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29943893&dopt=Abstract
http://mhealth.jmir.org/2017/8/e109/
http://dx.doi.org/10.2196/mhealth.7836
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28790022&dopt=Abstract
http://dx.doi.org/10.1002/pbc.26177
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27574031&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2015.0041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26258994&dopt=Abstract
http://europepmc.org/abstract/MED/29942594
http://dx.doi.org/10.1177/2055207617704273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29942594&dopt=Abstract
https://doi.org/10.1016/j.aip.2017.06.004
http://dx.doi.org/10.1016/j.aip.2017.06.004
http://dx.doi.org/10.1080/08836610701357922
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17600449&dopt=Abstract
https://doi.org/10.1111/1467-9566.00183
https://doi.org/10.1111/1467-9566.00183
http://dx.doi.org/10.1111/1467-9566.00183
https://dx.doi.org/10.3389/fpubh.2017.00039
http://dx.doi.org/10.3389/fpubh.2017.00039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28421175&dopt=Abstract
http://dx.doi.org/10.1007/s10916-014-0182-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25600193&dopt=Abstract
http://mhealth.jmir.org/2014/3/e33/
http://dx.doi.org/10.2196/mhealth.3359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25119490&dopt=Abstract
http://dx.doi.org/10.1177/1460458218824734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30732520&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Hanghgj et al

47.

48.

49,

50.

51.

52.

Chou WS, Hunt Y, Folkers A, Augustson E. Cancer survivorship in the age of YouTube and social media: a narrative
analysis. JMed Internet Res 2011;13(1):e7 [FREE Full text] [doi: 10.2196/jmir.1569] [Medline: 21247864]

Foley N, O'Mahony M, Lehane E, Cil T, Corrigan M. A qualitative content analysis of breast cancer narratives hosted
through the medium of social media. BIMMR 2015 Jan 10;6(5):474-483. [doi: 10.9734/bjmmr/2015/15309]

Hanghgj S, Boisen KA, Schmiegelow K, Halge-Hazelton B. A photo dlicitation study on chronically ill adolescents' identity
constructions during transition. Glob Qual Nurs Res 2016;3:2333393616631678 [FREE Full text] [doi:
10.1177/2333393616631678] [Medline: 28462329

Larouche SS, Chin-Peuckert L. Changes in body image experienced by adolescents with cancer. J Pediatr Oncol Nurs
2006;23(4):200-209. [doi: 10.1177/1043454206289756] [Medline: 16766685]

Ruland CM, Maffei RM, Bargsund E, Krahn A, Andersen T, Grimsbg GH. Evaluation of different features of an eHealth
application for personalized illness management support: cancer patients' use and appraisal of usefulness. Int JMed Inform
2013 Jul;82(7):593-603. [doi: 10.1016/j.ijmedinf.2013.02.007] [Medline: 23507561]

Mikolasek M, Witt CM, Barth J. Adherence to a mindfulness and rel axation self-care app for cancer patients: mixed-methods
feasibility study. IMIR Mhealth Uhealth 2018 Dec 06;6(12):€11271 [FREE Full text] [doi: 10.2196/11271] [Medline:
30522990]

Abbreviations

AYA: adolescent and young adult

Edited by K Eddens; submitted 19.06.19; peer-reviewed by SBaptista, X Skrabal Ross; comments to author 26.07.19; revised version
received 22.08.19; accepted 17.10.19; published 02.01.20

Please cite as:

Hanghgj S, Boisen KA, Hjerming M, Elsbernd A, Pappot H

Usability of a Mobile Phone App Aimed at Adolescents and Young Adults During and After Cancer Treatment: Qualitative Sudy
JMIR Cancer 2020;6(1):€15008

URL: https://cancer.jmir.org/2020/1/e15008

doi: 10.2196/15008

PMID: 31895046

©Signe Hanghgj, Kirsten A Boisen, Maiken Hjerming, Abbey Elsbernd, Helle Pappot. Originally published in IMIR Cancer
(http://cancer.jmir.org), 02.01.2020. Thisis 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 IMIR Cancer, is properly cited. The complete bibliographic information,
alink to the original publication on http://cancer.jmir.org/, as well as this copyright and license information must be included.

https://cancer.jmir.org/2020/1/€15008 JMIR Cancer 2020 | vol. 6 | iss. 1 | €15008 | p. 12

RenderX

(page number not for citation purposes)


http://www.jmir.org/2011/1/e7/
http://dx.doi.org/10.2196/jmir.1569
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21247864&dopt=Abstract
http://dx.doi.org/10.9734/bjmmr/2015/15309
http://europepmc.org/abstract/MED/28462329
http://dx.doi.org/10.1177/2333393616631678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28462329&dopt=Abstract
http://dx.doi.org/10.1177/1043454206289756
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16766685&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2013.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23507561&dopt=Abstract
http://mhealth.jmir.org/2018/12/e11271/
http://dx.doi.org/10.2196/11271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30522990&dopt=Abstract
https://cancer.jmir.org/2020/1/e15008
http://dx.doi.org/10.2196/15008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31895046&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

