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Abstract

Objective: Smartphone cancer-related apps have been shown to meet some of the needs of adolescents and young adults

(AYAs) during their cancer trajectory. However, there is a lack of apps evaluated by AYAs; thus, the quality of many of these

apps has been contested. The aim of this study was to investigate the usefulness of a cancer smartphone app called

Kræftværket. The AYA participants reflected on their first experiences of the app and whether it was a relevant and useful

tool during and after their cancer trajectory.

Methods: A total of 20 AYA cancer patients aged 16-29 years (n¼ 10 on treatment, n¼ 10 in follow up) were provided with a

prototype of the Kræftværket app during a 6-week test period (April-May 2018). After the test period, n¼ 17 participated in

focus group interviews, which were analyzed thematically.

Results: The following themes were found: Sharing personal information (anonymity, safe communication, tough topics,

videos and YouTube clips, tracking statistics); Normalcy (Seeing oneself reflected in in others, not alone, general and

specific communities); Need for interaction (response from the app, information provided by the app, the app should give

more back); and An everyday tool (integrating the app into daily routines, competition between app and Facebook group,

temporary needs).

Conclusions: The app was perceived to be most relevant at disease onset. During the treatment period, both diagnosis-

specific information and communities were requested. There was a call for a clearer distinction between the purpose of the

app and other Facebook communities and for a notification function.
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Introduction

Normal life changes significantly for adolescents and

young adults (AYAs) who are diagnosed with cancer.

In Denmark, approximately 550 AYAs (aged 15–29)

are diagnosed with cancer each year.1 It can be

extremely challenging for these AYAs to struggle

with a life-threatening disease, at a time of life that

involves the development of an individual identity

(sense of self, sexual identity), independence (employ-

ment, autonomy from parents, decision making about

the future), and peer relationships (intimate relation-

ships, social support networks).2 A cancer disease can
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slow down or delay AYAs’ biological, psychological
and social development and affect their self-
confidence, self-perception, educational plans and
social relationships.3 The health care system has often
lacked focus on AYA cancer patients’ special needs;
however, in recent years there has been increasing
attention on AYA cancer patients as a group with spe-
cial treatment and support needs.4

It has become more and more common over the last
decade to meet the unique psychosocial needs of this
group by way of electronic health (eHealth) tools.5,6

Research shows that eHealth apps that involve virtual
communities, symptom tracking and disease-specific
information appeal to AYAs with chronic illness and
meet their specific needs and wishes.7–10 Virtual com-
munities vary from live chats, forums, and blogs to
online peer support groups on websites and apps.11,12

Virtual communities meet a wish among AYAs with
cancer to socialize and form communities with like-
minded people, and for shared understanding and sup-
port.3,13 Generally, AYAs with cancer have reported a
lack of peer social support and have expressed a need
for interventions to provide social support.14,15 This
makes sense, given that online support groups among
cancer patients have been shown to increase the feeling
of empowerment, and reduce depression, cancer-relat-
ed trauma, and perceived stress.16–18 Research has fur-
thermore shown that AYAs with chronic illness are
often pleased to share thoughts and experiences with
like-minded people via app chat features.10 Moreover,
support between AYA members of online cancer
forums may have a psychosocial impact, for example
in terms of a strengthened sense of normalcy and
identity.19

As for symptom tracking, patients often perceive
personal health data tracking to be of benefit, because
it is both easier and more reliable than having to use a
paper diary or relying on one’s memory, which often
lead to recall bias.20 Also, tracking may improve the
understanding of frequency and intensity of symp-
toms.21 Symptom and pain trackers in apps have
been positively evaluated by AYAs with cancer, who
found that these features functioned well and were easy
to use.22,23

Regarding cancer information, AYA cancer patients
have called for trustworthy and understandable infor-
mation about their illness and treatment, as they often
feel under-informed.24,25 They have requested youth-
tailored information before, during and after treatment
about diagnosis, treatment, illness trajectory, side
effects, late effects and psychological and physical
help and support opportunities.3 In particular, AYAs
have experienced a lack of information about cancer
recurrence, long-term health effects, fertility, and sexu-
ality.26 Having access to information is crucial to

cancer patients in general, as adequate information is
related to increased satisfaction, feeling in control, and
improved quality of life.27,28 Additionally, receiving
comprehensive information has been shown to reduce
anxiety and depression among AYAs with cancer.29

The past decade has seen an explosive growth in the
mobile health (mHealth) apps market.30 To date, most
available apps – including cancer-related apps aimed at
AYAs – have never been evaluated through clinical
trials, and there are no guidelines on quality criteria
or standards to ensure usability, accurate content or
evidence-based knowledge.31,32 Additionally, the qual-
ity of many of the apps aimed at AYAs has been con-
tested since they have rarely been developed and
evaluated by the target group; thus, their content and
design do not always appeal to them, and there is a risk
that they remain unused.32–34 There has also been a
lack of evidence-based knowledge accessible in the
apps, as experts in the cancer field are often not vali-
dating the content.32,35

The aim of the study was to investigate how AYAs
with cancer assessed a prototype of an app called
Kræftværket after 6 weeks’ use. The AYA test users
consisted of ten on treatment, and ten in follow-up.
They all reflected on their initial experiences of using
the app and the extent to which they considered it a
relevant and useful tool during and after their cancer
trajectory. The AYAs were asked to evaluate the three
main parts of the app: a symptom and activity tracker,
an information bank, and a community (Table 1). The
Kræftværket app was developed by and for AYAs in a
co-creation process with health professionals and eHealth
app developers. The co-creation process has been previ-
ously described.36,37 The current study addresses a major
gap in both practice and research, as AYAs have rarely
before been involved in the evaluation and testing of
cancer apps developed for their own target group. The
results of this study were used to improve the final version
of the app, complemented by the results of a usability
think-aloud-test.38 The final Kræftværket app is expected
to be ready to be launched in 2020.

The Kræftværket app

The current study was based on a larger co-creation
project involving the development of an app, at
Kræftværket, which is a youth support center and
social organization for AYAs with cancer aged 15–29
at the Copenhagen University Hospital Rigshospitalet
in Denmark. The center comprises a common room
and six wards. The common room is intended for relax-
ing; meeting peers and where various events are held.
Members of Kræftværket have a closed Facebook
group, where they can post events and communicate
with peers.
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The idea of creating an app arose among AYAs at

Kræftværket. The app was developed during a series of

workshops with current and former AYA cancer

patients, health professionals from Kræftværket (the

authors HP and MH) and an eHealth solution compa-

ny.36,37 The idea behind the app was to give AYAs with

cancer the chance to “carry Kræftværket with you in

your pocket”, thereby bringing the strong real-life com-

munity from Kræftværket into a virtual space. Thus,

those AYA cancer patients in isolation due to treat-

ment or those living far away from the Copenhagen

University Hospital Rigshospitalet and therefore

unable to use the Kræftværket support center, would

be given the opportunity to join this community. The

purpose of the app was to:

• strengthen disease understanding and management

(through a symptom and activity tracker)
• inform AYAs about cancer (through an information

bank)

• create a community and reduce loneliness (through

an app community)
• gather data and knowledge for research

The hypothesis was that use of the app could

increase quality of life and experience of empowerment,

which is investigated in a related article.39

Methods

Participants and recruitment

The participants for the 6-week test of the app

were recruited from the youth support

center – Kræftværket – by a youth coordinator

(author MH). Inclusion criteria were: Users of

Kræftværket who were AYAs between 15 and

29 years of age with access to smartphones and inter-

net, either by cellular data or Wi-Fi. Exclusion criteria

were AYAs who had participated in the app

Table 1. Content of the Kræftværket app.

Symptom and activity diary Information bank Community

Customizable diary to track and rate symp-

toms and wellness on a 5-point visual

scale.

Diary includes suggested tracking metrics,

such as energy, nausea, or pain, and

users can add desired personal metrics.

Checkboxes are included for daily

activities, such as taking medication,

meditating, or exercising.

Opportunity to view prior entries on a

1-week, 1-month, or 3-month timeline

and toggle between metrics to view them

all together, or separately.

Opportunity to share tracking statistics with

others e.g. the MD via e-mail.

Verified AYA-specific information

from the Danish Cancer Society.

Videos featuring AYA cancer patients

and survivors giving testimony on

personal experiences to peers.

Outgoing links from app to other

patient support organizations and

resources.

Link to YouTube a closed channel

to upload personal videos and

testimony.

Community forum for app users to

post and share ideas and photos

under specific grouped topics.

Anonymous posting feature.

Private messaging function.

Peer-to-peer support.

A moderator will ensure correct

answers and a proper tone

between the users.

Text modified from Elsbernd et al.37
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co-creation development process (n¼ 17) and those

unable to read and write in Danish. At the initial

stage of the app design process it was decided to

involve 20 AYAs: Ten AYAs currently receiving

cancer treatment and ten in follow-up after completed

cancer treatment. Three people dropped out, e.g., due

to acute illness (Table 2).

Data collection

The participants were given access to the prototype of

the app during a 6-week test period (April - May 2018).

They were instructed to use the app according to their

needs, and were not given any specific instructions on

frequency or how to use the app. After the test period,

the participants attended a think-aloud test (described

in another article38) followed by focus group inter-

views. Both interviews took place in the youth support

center Kræftværket the 8.th of May 2018. Focus

groups were chosen as the method, because it gave

the AYAs the opportunity to discuss interactions and

perceptions of the communities they participated in via

the app. Six focus group interviews were conducted,

with three to four participants in each group. A small

number of participants in each group (so-called mini

groups) was prioritized because focus groups with few

participants are considered more appropriate for dis-

cussions of sensitive topics, including illness.40

The groups were mixed in terms of treatment status,

gender and age.
The focus group interviews were guided by a

semi-structured interview guide. The interview guide

was driven by existing knowledge in the field and

contained topics related to e.g., information needs

during treatment, knowledge about app communities,

and use of apps as an everyday life tool (Table 3).

The interview involved open and expansive

initial questions, which included the participants’

immediate impressions of the app, taking new and

unforeseen empirical observations into account. The

opening questions were followed by targeted follow-

up questions.

Table 2. Participants.

All participants,

n¼ 20

Participants who

attended focus

groups, n¼ 17

Participant

drop-outa

n¼ 3

Gender

Male 6 6 0

Female 14 11 3

Mean age range 25 (16–29) 25 (16–29) 21 (18–29)

On-treatment 10 10 0

Off-treatment 10 7 3

Cancer type

Lymphoma 9 8 1

Breast 4 3 1

Head & Neck 2 2 0

Leukemia 1 1 0

Testicular 1 1 0

Ventricular 1 1 0

Thyroid 1 1 0

Brain 1 0 1

aDid not attend focus groups due to acute illness.
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The first author (SH) conducted the focus group

interviews in Danish. They lasted on average

37minutes, they were audio recorded and transcribed

verbatim. Quotations were subsequently translated into

English by a professional translator.

Data analysis

Data were analyzed using a thematic framework

inspired by Richie & Spencer’s guide for the analysis

of qualitative data including focus group interviews,

anchored in five steps: (1) familiarization, (2) identify-

ing a thematic framework, (3) indexing, (4) charting,

and (5) mapping and interpretation.41 By using this

analysis strategy, it was possible to mix theoretical

and empirical perspectives, which made it applicable

to both pre-existing knowledge, and new unforeseen

topics related to the participants’ immediate experien-

ces of using the app.41

To ensure an independent coding process, the

authors performed steps 1 and 2 independently,

which included getting an overview of the richness

and diversity of data (familiarization) and writing

memos in the margin of the transcripts to form ideas

about concepts and preliminary themes across the data

(identifying a thematic framework). After the second

step, the authors met to discuss all concepts and pre-

liminary themes, which have emerged from the

transcripts. Consensus was reached on a range of rele-

vant themes. Then first author SH performed steps 3–5,

by re-reading and annotating data according to the

thematic framework and organizing quotes according

to the themes, which were found in the joint process

(indexing). SH arranged all the themes into a coding

tree with associated sub-themes (charting). Finally, SH

mapped and interpreted the data set as a whole through

a systematic process (mapping and interpretation),

which was finally discussed among all authors, with a

view to finding any overlooked insights.
Rigor was established to ensure dependability and

credibility by properly transcribing data, individual

analysis of data, discussing concepts and themes, and

by validating the design through a theory-driven inter-

view guide ensuring that all participants were asked the

same range of questions.

Ethical considerations

Permission to conduct the study was granted by the

Danish Data Protection Agency (VD-2018-27).

Ethical approval is not necessary for this kind of

study in Denmark; however, we followed the principles

stated in the Helsinki II Declaration. The participants

were given a description of the project before the focus

group interviews were held, which informed them of

the content and aim of the study. The participants

gave written informed consent to participate and were

informed of the opportunity to withdraw their consent

without any consequences related to treatment at the

hospital.

Results

The analysis of the focus group interviews led to a

range of themes and sub-themes (Table 4).

Sharing personal information

Anonymity

The anonymity function was discussed in all focus

groups. The argument against anonymity was that

there was a risk that one could hide behind an anony-

mous profile and write hateful comments or even bully

others. One of the most frequently raised counter argu-

ments was that everyone was in the same situation and

had a high level of understanding of each other’s situ-

ation, and that the tone would therefore be positive.

Those who did not want to use the anonymity feature

were generally comfortable sharing personal issues with

others with cancer, both in real life and in the virtual

space. For some, however, certain things were easier to

Table 3. Examples from the interview guide.

Sample questions

� What was your immediate impression of the app?

� Which features did you use during the 6-week test – and

why?

� How would you assess the symptom and activity tracker

(was it relevant, easy to use, and sufficient)?

� How would you assess the information bank

(was information relevant and sufficient)?

� How would you assess the app community (was it relevant,

how did you use it)?

� Is it possible to integrate the app into your everyday life –

how?

� Which needs does the app meet and which does it not meet?

� What are the pros and cons of the app?

� Were you able to find answers to the questions that you were

searching for?
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tell if they remained anonymous: “I also think it’s a

really good thing, that you can be anonymous, because

there are some things that can be difficult to talk

about” (Female participant 24 years, focus group 2).
Moreover, it was important for some to have an

opportunity to remain anonymous in the community.

They did not want their name to appear in connection

with personal posts as long as they did not know who

was in the groups:

If I were to look something up in it, I would look it up

anonymously, as long as I didn’t know who it is [that is

reading it]. There are a lot of, like, personal things, you

could say, or it can quickly become so, anyway (Male

participant, 29 years, focus group 4)

For most, however, anonymity was of minor impor-

tance, as long as they did not write about personal

matters but only about general cancer symptoms,

such as nausea or treatment.

Safe communication

Most AYAs regarded the youth support center

Kræftværket’s common room as a very safe place to

be, as they could share experiences and personal infor-

mation with like-minded people. Several AYAs

thought that the atmosphere and comfort of this

room were reflected in the app community. One par-

ticipant experienced the real-life community in

Kræftværket to be overwhelming, and perceived the

app community as safer, because she could communi-

cate with others without being physically present in the

same room.
Several AYAs experienced a general sense of safety

by writing personal things online, which also made it

carefree to write in the app community. Furthermore, it

felt safe to share personal stories in the community,

given that the others were suffering from the same ill-

ness. While some participants did not usually post any-

thing on social media, they felt safe to write in the app

community because of the special bond experienced

between AYAs with cancer:

Usually I’m one who doesn’t write on social media at

all, but I’ve been very comfortable doing that in here

because there’s just some sort of special feeling of com-

munity, and a respect for the fact that there’s no such

thing as a stupid question (female participant, 24 years,

focus group 1)

Tough topics

Some AYAs preferred to ask questions in the commu-

nity rather than face-to-face, especially when dealing

with existential and mental issues. They experienced

that their questions were well received, in that many

peers were willing to respond seriously. There could

be too many people at one time in Kræftværket’s

common room, to be able to discuss these issues in

depth. Moreover, it felt more comfortable to ask

these types of questions confidentially in the app

community:

Some of the questions, yeah, like those about one’s

mental state, which aren’t so cool to sit and say out

loud, because there are often a lot of people [in

Kræftværket], and there may not always be the quiet-

ness that is needed to start on that kind of topic, so you

can do it a bit better in the community. (female partic-

ipant, 24 years, focus group 1)

Most of the AYAs thought that the app community

invited tough questions, and one AYA stated that she

valued answering other people’s questions, as a way of

Table 4. Themes and sub-themes.

Sharing personal information Normalcy Need for interaction An everyday tool

Anonymity Seeing oneself

reflected in others

Response from the app Integrating the app into

daily routines

Safe communication Not alone Information from the app Competition between app

and Facebook group

Tough topics General and specific

communities

The app should give more back Temporary needs

Videos and YouTube clips

Tracking statistics

6 DIGITAL HEALTH



helping. They emphasized the community as a very

important feature throughout their cancer trajectory,

because they used it to ask some of the questions

which they forgot to ask the doctor. Answers from

like-minded people were perceived as a great support:

Often, when I thought of some questions, it was never

when I was in the hospital, it was always after I had

come home or at other times; I think it would be a help

in the sense that you communicate with people who

have actually experienced what you have to go

through; it’s often that, that one is enormously uncer-

tain about – that is, when you don’t know what’s going

to happen (female participant, 29 years, focus group 6)

Videos and YouTube clips

There were several videos in the app’s information

bank including AYAs from the youth support center

Kræftværket, who told about their personal experien-

ces. Many of the participants knew the AYAs in the

videos personally, which created a sense of confidence

and trustworthiness. Additionally, it underpinned the

feeling of peer-to-peer support, as the personal experi-

ences presented in the videos pointed to how to manage

living with cancer and get well through the cancer tra-

jectory. The app also allowed personal stories to be

posted on YouTube. However, this feature felt unsafe

to use, because the AYAs did not have a sense of who

was watching and how the videos were used. The par-

ticipants were unsure whether it was only other AYAs

with cancer who could watch the videos: “I just

couldn’t figure out how to use it and how it would be

used and who exactly would use it” (female participant,

29 years, focus group 6).
Additionally, it felt unsafe not to know if and when

the videos would be deleted and that they might be

recoverable a long time after the cancer trajectory.

Tracking statistics

In the tracker, personal information could be shared

with others (the information was attached to an email

as a file). Some participants experienced it as a benefit to

be able to share statistics with their doctor or nurse by

prior arrangement. One AYA also suggested sharing

tracking statistics with others, to compare symptoms:

Or you would be able to share your tracker with others,

to say, like, now I’ve been through my first week of

chemo, did you guys experience it like this as well [. . .]

if I could ask a question about other people’s moods,

whether it got just as bad, and if others had just as little

desire to eat, and had as much nausea, so you could

share it with the others. (female participant 25 years,

focus group 4)

However, most AYAs would never share their personal

information with anyone, partly because they couldn’t
imagine who would find their tracking information

relevant, and partly because they thought it was too
personal to share with anyone.

Normalcy

Seeing oneself reflected in others

Some of the AYAs considered that the app could pro-

vide them with a better understanding of their own
situation; for example, by reading other AYAs’

descriptions of the thoughts that occupied their
minds, which could be difficult to put into words. In

addition, the AYAs could see themselves reflected in
and be inspired by how other AYAs came through

their cancer trajectory. The reflection took place
through the small film clips in the information bank

and by reading other AYAs’ experiences in the com-
munity. The film clips showed how to manage your

disease, gave inspiration to cope with being ill, and
encouragement by showing AYAs who had come

through their cancer trajectory well: “that, I think, is
one of the things that the videos also can do, that you

can see that they, they look good and they are happy,
and they have done it in a way that is inspiring” (female

participant, 23 years, focus group 2).
Some AYAs used the community to get either con-

firmation or not, as to whether their symptoms were
normal, and whether other AYAs experienced the same

as they did. It gave peace of mind to find that, for
example, one could have extreme nausea and that it

seemed to be normal, since it was also reported by
other AYAs.

Not alone

During the focus group discussions, participants debat-
ed whether the app could reduce the feeling of loneli-

ness in terms of experiences of being the only young
person in the world with cancer. Some AYAs said that

the app could reduce the feeling of loneliness simply by
its existence:

The visual, that there is actually an app, there are many

people who have downloaded it, there are lots of ques-

tions from people from within the community, so it

doesn’t matter who these people are, it’s more the

fact that you are not the only one. I still think you

have the feeling that you are the only one, all those

times you sit down in the ward, but you know there

Hanghøj et al. 7



are others, and I think that can make a little difference.

(female participant, 25 years, focus group 5)

Some AYAs also thought that, especially after the
launch of the app, the community would counteract
the feeling of loneliness, as many other AYA would
get access, which would probably cause rich interac-
tion, thereby strengthening the feeling of being a
larger group. Some AYAs stated that the app would
probably become a natural part of their everyday lives
in the long term and that they did not feel unnatural by
downloading it. Moreover, some AYAs preferred to
use the app on a daily basis, as opposed to the public
cancer communities on Facebook, because the app met
their needs for communication with others of the same
age and way of thinking:

For me, this app would actually be such a natural part

of my everyday life that it would just be a regular thing

to use instead of [. . .] Facebook, and I think there are

many who are in the same boat, but their mindset is

different, I feel, because there is often a rather large age

difference [in the cancer groups on Facebook] (female

participant, 26 years, focus group 3)

General and specific communities

Because one of the purposes of the app was to “bring
Kræftværket with you in your pocket” there was a lot
of reflection among the participants on whether they
thought this aim had been achieved. Some had the
same feeling of strong peer-to-peer connections to the
other AYAs in the app as they had in the youth sup-
port center Kræftværket. This was supported by the
app design, such as colors and graphics, as it reflected
the design in the youth support center Kræftværket’s
common room. One AYA mentioned that the commu-
nity feeling also pointed from the app to real life:

Just the whole feeling that there is someone at hand to

ask, if you have a question, it just gives a good feeling

that you think, there is something, if you need some-

thing, that sense of community that one brings with

them outside (female participant, 24 years, focus

group 1)

However, other AYAs explained that they did not get

the same strong sense of community in the app, possi-

bly due to the prototype version and to the testing

period, as it was only used with a limited number of

AYAs using the app in an artificial setting. During the

course of the illness, some participants were following

disease-specific cancer groups they had found on

Facebook (unrelated to Kræftværket), which inspired

them to request similar, specific sub-groups in the app

community. AYA-specific groups increased the feeling

of normalcy: “I miss being able to have direct contact

with others who have the exact same illness or read

about others, so you can see if the way you feel yourself

is normal” (Male participant, 21 years, focus group 5).

Those participants with types of cancer most often
associated with older people, in particular, had a need

for AYA groups to discuss issues of concern to younger
people, such as clothing after breast cancer (e.g., swim

suits or headwear). Communicating with others who

had the exact same diagnosis allowed one to exchange
experiences that were more comparable than were

those of others. One of the participants suggested the
opportunity to have an open profile so that one could

contact others with the same rare cancer disease direct-

ly, including the opportunity to meet in real life.

Need for interaction

Response from the app

For some, it was difficult to use the tracker – simply
because they did not get any reminders from the app.

Many of the participants had had to restructure their
everyday lives due to the illness, making it difficult to

remember the tracker; thus, notifications would be a

great help:

You have to remember it; so notifications should be

included in the picture, because you have so much else

to think of, and your whole everyday life is scheduled,

you know? So, you have to attend there, and then you

have to be here, and then you go to one thing and then

the other. (female participant, 28 years, focus group 6)

Generally, the AYAs missed having a notifications

function designed to remind them of all sorts of app
activity, e.g., reminders that their community posts

had been answered or commented on by others.

Additionally, some AYAs thought that reminders
would make the app livelier and more dynamic.

Information provided by the app

In general, the AYAs were satisfied with the informa-

tion provided by the app, which was perceived as trust-
worthy because it was mediated by other AYAs whom

they knew from the youth support center Kræftværket:
“When someone has experienced it in their own body,

it becomes more personal, and when it’s people you

know, you know that it’s not just something they’ve
read up on, it’s real experiences, they have had”

(male participant 16 years, focus group 1).
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Some AYAs were pleased that the information in
the app instilled hope, because they did not want to
face the worst-case scenario. Most AYAs found it
easy to find answers they sought, such as clothing
that covered scars and lost hair, and what it was like
to continue one’s adolescence and young adulthood
with changes in appearance. Some AYAs also appreci-
ated tips about diet. In contrast, several AYAs wished
to have more diagnosis-specific content in the app as
they thought most of the information was too general:
“I think it is really superficial that there is nothing
specific about the type of cancer you have had yourself;
I don’t know if you could do it somehow, so the dif-
ferent types of cancer are included” (female participant,
25 years, focus group 5).

One of the AYAs stated that the app had already
given her more than the traditional hard-copy welcome
package from the hospital department; and that it
would be beneficial if the app could be part of the
introduction package in the future. She proposed that
all newly diagnosed AYAs should be introduced to the
tracker to encourage them to use symptom and pain
data at outpatient consultations to provide the doctor
with a better overview of the cancer course.
Furthermore, she perceived the tracker to be highly
relevant, as it could retain specific information over a
long time period; thus, it would be a reminder of her
about her cancer trajectory also after treatment:

When you come out the other side and have started to

have a normal everyday life, then you forget it, and

sometimes it is great to be without it, but sometimes

it is nice to remember too, and there I think it could be

a good logbook of the course of the illness. You can

either look back on the year and think, wow, I had a

bad time last year, or think, I have come this far, or

sometimes you may need to look back at how things

really went and then a little more specifically or con-

cretely, because we forget what hurts us the most

(female participant, 25 years, focus group 4)

The app should give more back

For some AYAs it was important to have a ‘give and
take’ relationship with the app. By that, they meant
that when they gave personal information to the track-
er, they needed to get useful information back from the
app, too. Getting information back from the app
would make it even more indispensable to them:
“If it [the app] could get to know me and give me
something back, then there would be something
about it, that I would keep doing it [tracking] and
remember to do it” (female participant, 25 years,
focus group 4).

It was the participant’s wish that the app should be
able to get to know the user through the tracking and,
for example, tell him/her about mood at certain times
during treatment and recovery (for example: “you are
in a bad mood every 1st of the month”). This could
make the app much more interesting to use. Another
AYA suggested that you could feed the app with pho-
tographs of yourself throughout the cancer trajectory
to get a status of your personal development, e.g., once
a month. The photographs could possibly display as a
short video sequence.

An everyday tool

Integrating the app into daily routines

Some AYAs had difficulty integrating use of the app
into their daily routines. They explained that there were
no personal goals associated with the disease which the
app could help them achieve, thus it was difficult
to make it a habit using the app on regular basis:
“I also think you have to get into the habit, and
you have to want to do it, and I’ve had a hard time
making it a habit because there was no purpose
with my cancer” (female participant, 25 years, focus
group 5).

They compared the app with their regular exercise
apps, which they used with the purpose of getting in
better shape or losing weight or their fertility app, used
to register ovulation. Other participants perceived the
app as a useful tool and very easy to integrate into their
everyday lives. It was used to access advice, for exam-
ple in relation to the facilitation of an everyday life
during hospitalization as well as dietary advice, and
to find out what could easily be put into one’s everyday
life routines: “it is also very good to allow for those
everyday things that you can easily put into your daily
life, for example the kind of food that is good” (female
participant, 24 years, focus group 1).

In particular, the tracker was perceived as a solid
and useful everyday tool, which could typically be
used during treatment which meant that participants
were sedentary. Everyday tracking of symptoms
could be essential, if the symptoms had to be reported
to the health care professionals. Before the develop-
ment of this app, several participants used to have to
register symptoms, including pain, in a paper diary or
in a note on the cell phone. The tracker made it easy
and straightforward to follow good and bad periods
and subsequently to show the summary to the health
care professionals:

I was asked very specifically how long did your tinnitus

last [. . .] and I simply couldn’t remember it until next

time, so I had to write it down somewhere, and I really
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think I would have used the app, if I had had it (female

participant, 29 years, focus group 6)

Competition between app and Facebook group

Several AYAs referred to the youth support center

Kræftværket’s closed Facebook group during the

focus group interviews. Many of the AYAs perceived

the closed Facebook group to be a serious competitor

to the app because the group was already an integrated

everyday tool, and contained important features, such

as a calendar for posting events related to the youth

support center Kræftværket. To some AYAs, it was

crucial that the difference between the community in

the app and the community in Kræftværkets closed

Facebook group be made clearer, to avoid a situation

where the two would, inadvertently, be in competition

with each other: “It should be clear what the app is for,

and what the Facebook group is for, and that they are

not competing with each other” (female participant

24 years, focus group 2).
Some AYAs perceived that checking two similar

communities on a daily basis amounted to duplication

of work. Therefore, some AYAs suggested creating a

direct link from the app to the Facebook group, so that

the Facebook group features (a calendar, a comprehen-

sive community, pictures and peers) could be accessed.

However, some AYAs experienced that they in line

with a general tendency in society had lost interest in

Facebook in general, including daily checking of posts

in the closed Facebook group; for this reason, they

preferred to use an independent app. It was highlighted

that posts in the app did not disappear in the stream.

Partly because of clear categorizations, partly because

of fewer posts. This made it more foreseeable and a

stronger everyday tool than the Facebook group com-

munity. Because notifications were received from the

Facebook group – unlike the app – most AYAs used it

more often than the app.

Temporary needs

Most participants stated that the app was only relevant

to them during the active treatment period, and it was

most important at disease onset, when the need to

search for and receive access to information was great-

est. Additionally, the pain and symptom tracking made

most sense for the participants while they were tracking

their symptoms from diagnosis onset, to see either dis-

ease progress, stagnation or relapse during the treat-

ment period. None of the AYAs saw a need for

tracking during good periods and, besides, they

forgot about the app when they felt well: “when I’m

feeling bad, it’s very nice to take a written note of how

much I sleep, how much stress I have, but when you
feel good, you don’t think too much about it” (Male
participant 22 years, focus group 3).

None of the participants could imagine having the
app in their possession after the cancer trajectory,
unless information about recovery were to become inte-
grated: “It might be good to have video clips that are
about the time after, which is also a process” (Male
participant 21 years, focus group 5).

The participants did not find the community rele-
vant after the cancer trajectory, because they no longer
had questions about the disease or things they wanted
to discuss with others with cancer. During the recovery
phase, the AYAs felt they had gained all relevant expe-
rience, which they required in the treatment period.
Thus, their only reason to keep on using the commu-
nity would be to help others who had recently been
diagnosed. However, to move on in life, most AYAs
preferred to close the ‘cancer chapter’, and to focus on
getting back on track with their education, career and
family life:

I also think it is an important feeling that you have
learned something and experienced something, and it
feels very meaningful to be able to pass it [the app] on
and a little empty not being able to pass it on (Female
participant 28 years, focus group 2)

In summary, the peer-to-peer relations in the com-
munity forum were considered relevant during treat-
ment, but after treatment the participants preferred to
return to their previous lives and be surrounded by
healthy peers. The cancer communities were considered
strong as long as they lasted, but it seemed important
for one’s own life story to break out of such commu-
nities again.

Discussion

The aim of this qualitative study was to explore how
AYA cancer patients assessed a prototype of the
Kræftværket app after 6 weeks’ use. The analysis of
the data pointed to four main themes: Sharing personal
information, normalcy, interaction with the app, and
the app as an everyday tool. Overall, the AYA partic-
ipants in the study were satisfied with the functionali-
ties of the app. However, they also raised some critical
points, which will be considered when developing the
final version of the Kræftværket app. Even though the
app was targeted to AYAs both during and after
cancer treatment, it was mainly considered relevant at
disease onset. The value of the community was con-
tested; it was unclear to some, how it differed from
the existing community in the youth support center
Kræftværket’s closed Facebook group. Moreover, the
closed YouTube channel associated with the app
remained unused, because the AYAs were unsure
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about who would be able to watch the videos.
Generally, there was a call for implementation of noti-
fications to be reminded to use the app.

The theme Sharing personal information included
the sub-themes anonymity, safe communication,
tough topics, videos and YouTube clips, and tracking
statistics. As regards anonymity, some were comfort-
able sharing personal issues while others felt that cer-
tain things were easier to relate if they remained
anonymous. Safe communication covered safety by
writing personal experiences and discussing tough
topics, which is in line with other studies in which it
has been reported that online forums are considered a
safe place to discuss sensitive topics.42,43 Altruism is a
common theme in studies of AYA cancer patients, gen-
erally,13 and in studies on virtual communication more
specifically; many cancer patients value responding to
other people’s questions with the sole aim of being of
help.44 The possibility of uploading personal YouTube
clips was not well received by the AYAs in our study,
as they perceived their illness to be a private matter.
Keeping illness as a private matter is a general theme
among adolescents with chronic illness,45 and research
suggests that young patients are more concerned
with their life after cancer and less willing to share
information with peers than are older patients.46

Additionally, the AYAs were unsure about who
would have access to their YouTube videos and what
would happen to the YouTube clips in the long term.
Thus, a clear explanation of how YouTube can be used
safely is required. Nevertheless, most AYAs in our
study welcomes the short video clips where AYAs
offered advice, because they strengthened the sense of
peer-to-peer support. In line with other studies, the
participants found that sharing tracking statistics
with health care professionals would be beneficial,
because it could replace having to remember or use
paper diaries.20,21

Normalcy encompassed the sub-themes seeing one-
self reflected other AYAs, the feeling of not being
alone, as well as being included in both general and
specific communities. An increased feeling of normalcy
related to reflection in other patients has also been
reported in studies about the sharing of illness narra-
tives in online support groups.47 The mere existence of
the app was perceived as a sign that there were actually
many other AYA with cancer; thus, the feeling of being
one of several AYAs with the same condition increased
the feeling of normalcy. In particular, specific groups in
terms of age and diagnosis increased the community
feeling; communicating with others who had the exact
same illness allowed one to exchange experiences that
were more comparable than those of others. However,
the communities were also temporary and, as one AYA
stated, it was meaningful to be able to pass on the app

to others after the cancer trajectory. These findings can
be elucidated from a neotribe approach, which has also
been applied to other studies of online community
forums.48,49 The neotribe approach is inspired by
Michel Maffesoli’s theory on everyday communities
in situations and moments, called “presentism”.50

Maffesoli argues that everyday communities consist
of certain relationships and groupings, which are situ-
ational, mobile, changeable and fleeting. He defines
these fleeting communities as “neotribes”, because
people involved are united for the short time that
they are together. The members of the community
often experience a strong sense of community, but
although the power is strong, the community is easy
to break out of again. The results of our current study
show that the app community was situational, fleeting,
and both easy and important to break out of again, to
move on in life after the cancer trajectory.

What you get from the app comprised of the sub-
themes response from the app, information provided
by the app, and the app should give more back. To
get involved with an app, responses in the form of
notifications are crucial,51 thus; in the final version of
the Kræftværket app, notifications will be a must. The
AYAs in our study perceived the app to be trustwor-
thy, which is important when it comes to trusting and
wanting to use the app.48 Video clips with other AYA
cancer patients giving information about cancer on the
basis of their own experiences strengthened the trust-
worthiness of the app. However, some AYAs had a
wish for more cancer type-specific information, as
they experienced the existing information to be too
general. This is in line with studies on both adolescents’
and adults’ needs for cancer type-specific information
during their treatment period.29,52 Furthermore, there
was a wish for the app to give more back, which is in
line with, e.g., exercise apps that provide users with a
personal training program, once they have entered their
information and personal goals.53 This may, moreover,
contribute to an increased need to use the app.

The theme app as an everyday tool included the sub-
themes integrating the app into daily routines, compe-
tition between app and Facebook group, and
temporary needs. Some AYAs experienced that the
app easily fitted into their changed everyday life rou-
tines, and in particular the symptom tracker was seen
as a great help, to keep track of symptoms and daily
activities. Thus, the tracker was an empowerment tool,
as it helped in gaining control, which is also seen in
other studies of mHealth tracking.54 For others, using
the app was difficult; they had faced so many new
routines, which made it difficult to keep track of
them all. It is well known that cancer overturns every-
day life and its routines, which is why integrating even
more new routines, such as using an app, can be
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difficult for some AYAs.55 The AYAs compared the
app with the social youth support center
Kræftværket’s closed Facebook group, which was
already a functioning community for Kræftværket’s
users, and had a frequently used calendar for posting
events. There was a call for either a closer link between
the app and the closed Facebook group or a clear dis-
tinction between their aims. On returning to a normal
everyday life after cancer treatment, the app seemed to
have had its day, in that the need for information and
symptom tracking had passed. This is in line with the
temporary need to take part in an app community. The
app’s limited lifespan is seen in other studies of the use
of cancer mobile apps, and the inclusion of AYAs
during the recovery period should be taken into con-
sideration in the further development of the app.56

Limitations

Some limitations of this study should be taken into
consideration. The app was evaluated in a local context
with users recruited from only one Danish hospital.
Therefore, some of the participants’ reflections were
about the direct connection between the youth support
center Kræftværket and the app, and the recognizabil-
ity of the AYAs who participated in the video clips.
This very local perspective can make it difficult to gen-
eralize the results to a wider audience, making further,
nationwide, testing of the app important. Future
research will build on the final version of the app
with a national population of test users recruited
from all regions in Denmark via youth coordinators
at the hospitals. Moreover, it was difficult to test an
app prototype because it was an artificial situation,
with only 20 users connected to the app. It was there-
fore the test users who had to make the app come alive
by creating the very first posts and categories.
However, the 6 weeks’ test use led to the contribution
of highly relevant comments, which could improve the
final version, such as the need for a notification func-
tion. Another possible limitation was that more than
double as many women than men participated in the
study. Thus, there was an unequal distribution of male
and female participants in each focus group which
affected an imbalance in responses, which is reflected
in number of quotes in the result section. Also, there
was a lack of test users among the youngest AYAs,
with only one participant under the age of 18. Thus,
it is possible that other themes would have emerged if
both the gender and age distribution had been more
equally distributed. Attention should also be drawn
to that the focus group interviews were conducted
just after the think-aloud tests were held. The think-
aloud test led to an awareness of navigation paths and
functionalities which was not optimized, and this could

possibly have made the participants more critical to the

contents of the app reflected in the results of this study.

Finally, the co-authors HP and MH were involved in

the development of the app, which may lead to poten-

tial bias in the data analysis. However, to minimize

bias, the preliminary analysis was conducted by all

authors, including SH and KAB, who were not

involved in the app development. Additionally, the

data analysis and interpretation, together with scientif-

ic roles, attitudes, and authors’ preconceptions were

discussed during the process of writing the article.

Conclusion

For some AYAs, the app was easy to integrate into

their already changed everyday lives; in particular,

the symptom and activity tracker was a great help to

get an overview of the cancer trajectory and to use as a

tool for recall. For some AYAs, however, life with

cancer was characterized by so many new routines,

that using an app too proved difficult. It was suggested

that notifications, which had not been integrated into

the evaluated prototype, would contribute to more fre-

quent use of the app. The app had a limited lifespan for

most AYAs, as information seeking, tracking and con-

necting to communities were mainly relevant during the

treatment period, and especially at disease onset.

During the treatment period, however, more

diagnosis-specific information was requested, as well

as the possibility be to part of more diagnosis-specific

communities. Additionally, there was a need for a

clearer distinction between the purpose of the closed

Facebook group and app. Generally, it must be made

clearer to the users that the app is a broader tool than

Facebook containing both an information bank with

validated content, a symptom and activity tracker and

an age- and illness specific community. Information

about the safe use of YouTube, is moreover essential

for its use. More knowledge about the usability of the

app on a larger scale is needed, and for this reason the

app will be tested on a national basis during 2020 with

a greater number of AYA test users.
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