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Abstract

Background: Adolescent and young adult (AYA) oncology and hematology is a developing field of medicine, focusing on a
population that faces many challenges throughout medical treatment and beyond. Mobile health (mHealth) interventions provide
exciting new opportunities for improvement of health-related quality of life (HRQoL) in AYAs with cancer. Many smartphone
apps are currently available for AYAs with cancer; however, for AYAs with cancer, very few apps have been designed with
direct input from AYAs themselves or have demonstrated their effectiveness and benefit.

Objective: The objective of this project was to develop the prototype of a smartphone app for AYAs with cancer through the
process of cocreation, with the active input of AYAs who have received treatment for cancer directly impacting content and
design.

Methods: Patients were recruited from a population of Danish AYAs who had received treatment for cancer between the ages
of 15 and 29 years. The cocreation process was completed over the course of 3 workshops and intermittent ad hoc meetings,
where the recruited AYAs worked in coordination with 1 nurse, 1 doctor, and 2 representatives from a digital agency and app
developer. During each workshop, participants prioritized their goals for the app. After new app content was devel oped, feedback
was requested from the participants, and changes were made accordingly. This iterative process continued until consensus on
final product features and design were achieved. Health care professionals provided minimal input and primarily performed
observational roles in the workshops, with direct interaction limited to introducing the project and explaining measurement
features of the app in development.

Results: Threekey featuresto beincluded in the prototype app were identified from the cocreation workshops: (1) acommunity
forum; (2) aninformation library; and (3) a symptom and side-effect tracking tool. Bright, warm colors were selected for the app
by the participating AYAs. Thefinal prototype will be launched for pilot testing and implementation testing in February of 2018.
Conclusions: The process of cocreation is a user-involved process that can create an end product that is useful and customized
for the target population. This process, as such, is a beneficial process to utilize when addressing the specific needs of AYAs
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with cancer. The results of the here described app prototype will be evaluated in more detail in the near future. However, this
description of the cocreation process in app development can be utilized for the creation of other mHealth interventions.

(JMIR Formativ Res 2018;2(2):e23) doi: 10.2196/formative.9842
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Introduction

Adolescent and young adult (AYA) oncology and hematology
isadeveloping field of medicine, focusing on a popul ation that
faces many distinct hardships throughout medical treatment and
beyond. AYAs with cancer face many challenges, including
those under physical, psychological, and social domains. A
cancer diagnosisat any point is devastating, but as an adol escent
or young adult, serious disease interrupts a critical period of
physical and personal development where relationships,
academic, and professional careers, and planning for the future
have a significant level of importance [1,2]. As consequence,
AYAs with cancer and cancer survivors report |lowered
health-related quality of life (HRQoL) in comparison to the
genera population [3-7]. Prior studies have found that AYA
transplant patients have equivalent or better HRQoL in
comparison to older transplant patients[3], yet both populations
experience adrop in HRQoL.

AYA patients are a technologically savvy cohort that feels
comfortable communicating and managing their problems and
information needsin the digital world [8]. Current advancesin
technology provide exciting new methods of improving the
livesof AYAswith cancer through webpages, smartphone apps,
and electronic devices. Theseresources are designed to provide
assistance in symptom tracking, health promotion, and social
networking with other patients [9,10]. One of the more
ubiquitous technology interventions used in the AYA cohort is
that of the smartphone app, under the umbrellaof mobile health
[11]. Appsareauseful platform for AYAsdueto portable access
and the rise of smartphone utilization in the AYA age group
[12-15]. Many apps are currently available for AYAs with
cancer [16]; however, the effect of this health intervention
approach is understudied. Few out of the hundreds of available
smartphone appsfor AYAswith cancer have demonstrated their
effectiveness and benefit in the currently available literature,
and few have been designed with direct input from AYAsS
themselves in a complete and thorough fashion [15-19]. Even
with existing resources, there is still room and availability to
expand patient technology options [11].

In order to create a smartphone app that would be useful and
engaging, the input and involvement of end usersin the app’s
development is imperative [20,21]. Kradtvaaket, named after
the Danish words for “power plant” (Kraftvaak) and “cancer”
(Kredt), is a youth-friendly sanctuary for AYAs with cancer
aged 15-29 years at Rigshospitalet in Copenhagen, Denmark.
It was designed from a cocreation-based “hackathon” event
where designers and AYAs with cancer or prior cancer
experience worked together to design youth-oriented facilities.

http://formative.,jmir.org/2018/2/e23/

Thisprocessallowed AYAsto play an activerolein the creation
of their own environment, thus empowering them throughout
thetime of disease[22,23]. It isthis mindset—providing young
patientswith cancer with the tool s to create their own preferred
intervention—that inspired the research team to develop an
mobile health intervention via the process of cocreation.
Cocreation gives key decision-making capacity on app design
and content to the target audience of the end product. This
allowsthe young peoplewho intend to utilize the app to become
active contributors in their own desired outcome, bringing
forward unique ideas and experiences that the health care team
may not have [24].

The aim of this project was to develop a prototype of a
smartphone app for AYAs with cancer through the process of
cocreation; we here describe the cocreation process and how
this procedure was used to develop specific youth-oriented
featuresand directly involve AYAs. Theresulting app prototype
isentitled “Kradtvaaket,” after its namesake youth sanctuary.

Methods

Recruitment

At all phases of the cocreation process, we continuously
recruited patients from a population of Kradtvaaket users,
consisting of Danish AYAs with cancer and cancer survivors
aged 15-29 at the time of diagnosiswho have received treatment
at Rigshospitalet. Patients aged >29 years were eligible if they
were diagnosed with cancer between the ages of 15 and 29
years. Patients currently receiving treatment and those no longer
receiving treatment were eligible. An open invitation to
participate in the cocreation workshops was posted by a hospital
youth coordinator viathe closed Kragftvaarket Facebook group
before each event for recruitment. This method resulted in a
combination of prior participants and new participants during
the cocreation workshops. Patients were excluded from
participation if they were unable to read or communicate in
Danish.

The Cocreation Process

The app was devel oped viaacocreation process, in which young
people defined the goals of atechnology intervention and then
had direct involvement on design and key features. Cocreation
isadesign principle in which the target consumer of a product
or resource playsaprinciplerolein an end product’s formation
[25]. This process expands on the ideology introduced in
principles of user-centered design; however, in user-centered
design, thetarget userstypically play apassiverolewhile being
interviewed or observed by areaexperts[26]. Cocreation instead
places the driving force with the target user.
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Figure 1. Flow chart of cocreation meetings. AYA: adolescent and young adult; QoL: quality of life.
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Workshop 3
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Ad Hoc Meetings

Goal: Refine app design and organization.

Figure 2. Flowchart detailing cocreation process utilized in workshop series.
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The cocreation process was completed over the course of 3
workshops and intermittent ad hoc meetings, wheretherecruited
youth panel worked together with a nurse, a doctor, and 2
representatives from the digital agency and app developer
Daman. Workshops were selected as the primary cocreation
method due to prior experience from the app developer and
research team. The health care professionals did not actively
participate in the workshops and only observed the events.
Observers took notes on their observations of key issues
discussed and relevant to AYAs with cancer. Representatives
from the digital agency played a facilitative role, offering
questions and guiding discussion based on the goals for the
current workshop. Goals of the 3 workshops are outlined in
Figure 1. Workshops were held in nonhospital environments
(eg, cafés and restaurants), while ad hoc meetings were held at
the Kraftvaarket day room facilities at Rigshospital et.

Before each workshop, participants were informed of the end
goal s of this project and specific goals of individual workshops.
Specific content of each workshop was dynamic throughout
this process and determined based upon the status of the app in
development, as well as goals prioritized by youth during the
current workshop or at workshops prior. No materials were
needed for preparation of workshops excluding food and
beveragesfor participants. Further detail on the content of each
workshop is described in the results.

The cocreation process involved AYA participants at al levels
of the project. During each workshop, participants described
the needs of AYAs with cancer. The group was then asked to

http://formative.jmir.org/2018/2/e23/
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present ideas involving how these needs can be addressed using
an app intervention. The group then discussed these idess,
refining the concepts and prioritizing ideas deemed most
beneficial by the group. The culmination of these discussions
would then be integrated into an app feature or design aspect.
Thisensured afunctional tool that is both usable and meaningful
for the target users. When adesign or functional change of any
feature was made, the results were presented to participants to
reassess, discuss, and then approve or disapprove of the current
feature or design choice. Figure 2 outlines the general structure
of the cocreation process.

After each workshop and ad hoc meeting, collaborative efforts
were made between the digital agency and the research team to
create a finished app prototype reflecting the ideas and
discussions of participating AYAs. The final app is expected
after an evaluation phase or pilot test, as feedback throughout
the next steps of the development processwill be used to modify
the current app prototype.

Ethical Considerations

All participants have completed informed consent forms prior
to participation in any study procedure. If aparticipant was aged
<18years, caregiver informed consent was additionally obtained.
This research was exempt from review by an institutional
review,,q,q or ethical authority under Danish law. All procedures
performed in studies involving human participants were in
accordance with the ethical standards of the institutional and
national research committee and with the 1964 Helsinki
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declaration and its later amendments or comparable ethical
standards.

Results

Demographic Characteristics

Over the course of 3 workshops, 17 individual AYAs
participated. The participants had an average age of 23.9 (range
17-32) years. Among the participants, 10 identified asmaleand
7 identified as female. Moreover, 9 participants had a
hematologic diagnosis, while 8 had an oncologic diagnosis.
Diagnoses varied and included leukemia, lymphoma, breast
cancer, testicular cancer, primary brain cancer, adrenocortical
cancer, and neuroendocrine cancer. Each workshop was
composed of participants who were on and off treatment. Due
to the continuous recruitment process, 10 participants attended
1 workshop, 4 attended 2 workshops, and 3 attended 3
workshops. Complete demographics per event arelistedin Table
1. Ad hoc meetings were open and held briefly at the hospital;
2-3 AYAs participated in each of the 3 ad hoc meetings.

Workshop |

Workshop | was performed over the course of aweekend retreat,
with approximately 10 hours dedicated to cocreation. During
the initial workshop, the AYA panel members were asked to
describe an ideal technology resource that could be used to
improve quality of lifefor AYAswith cancer and what resources
would be most beneficial outside of the Kradtvaaket social
room and closed Facebook group. During the workshop,
participants identified needs that an electronic health
intervention could address by answering questions such as the
following: What is at stake when diagnosed with cancer as a
young person? What is everyday life like with cancer? What is
it like to undergo a course of treatment? Lastly, what digital
tool could address the needs of ayoung person with cancer? A
mobile app was confirmed as the most beneficial technology
platform.

Workshop 11

Workshop Il was held during an afternoon meeting, with
approximately 5 hours dedicated to cocreation. In thisworkshop,

Table 1. Participant demographics throughout cocreation workshops.

Elsbernd et al

AYAs defined their primary information needs during cancer
treatment and what validated knowledge they believed should
be accessible viathe app. In addition, they were asked to identify
what logging features, such as “”Pain” or “Mood,” should be
availablein the symptom tracking feature of the app. Participants
were divided into 2 discussion groups to brainstorm ideas, and
the generated ideas were then narrowed and ranked in terms of
importance. For both the symptom tracking parameters and the
information resources, participants were asked to select the top
10 most important brainstormed ideas and then rank them in
the order of most to least important. The 10 information
resources and tracking parameters deemed most important
overall were then integrated into the pilot app product.

Ad Hoc Meetings

During the time period between the second and third meeting,
ad hoc meetings were arranged at Krafftvaaket over lunch to
discuss the app’s design. During these meetings, Kradtvaaket
users were approached to clarify, test, and evaluate different
graphic designs available. They were also asked to assess
devel opment wireframes, which are blueprints of an app’svisual
content and navigation elements (Figure 3). Feedback gathered
from ad hoc meetings allowed the app development team to
quickly adjust the design and functionality and gain direct
feedback from anticipated app users.

Workshop 111

Lastly, Workshop 11l was held at an afternoon meeting, with
approximately 5 hours dedicated to cocreation. At the final
cocreation workshop, the aim was to identify how AYAs with
cancer communicate with one another and how this can be
utilized on a digital platform to share experiences and provide
advice. Smaller discussion groups were formed to perform
specific activities designed to highlight desirable featuresfor a
community-based app. Activities included “Brainwriting,” in
which patients were asked to write down as many thoughts as
they could on communication between AYAs with cancer in a
10-minute span, aswell as*“Dotting,” where patients narrowed
the generated ideas by selecting those that they deemed most
personally significant. The social and community featureswere
refined for the app after the workshop’s compl etion.

Characteristics Workshop 1 (n=12)

Workshop 2 (n=9) Workshop 3 (n=6)

Age (years), mean (SD) 24.44 (4.6)
Gender, n (%)

Female 5(42)

Male 7 (58)
Diagnosis, n (%)

Hematologic 7 (58)

Oncologic 5(42)
Treatment status, n (%)

On treatment 9 (75)

Off treatment 3(25)

23.11 (4.5) 2317 (3.2)
3(33) 1(17)
6 (67) 5(83)
5 (56) 3(50)
4(44) 3(50)
4(44) 2(33)
5 (56) 4.(67)
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Figure 3. Wireframe of theinitial design for the app prototype used during cocreation ad hoc meetings.
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Textbox 1. Information library items identified by participants from cocreation workshop and integrated into the app prototype.

«  What iscancer?

«  Maedication and treatment

o Hospitdization

«  Navigating economic, municipal, and educational systems
«  Alternative medicine

«  Health and nutrition

«  Hobbiesand activities

o  Cosmetics and personal grooming

«  How todisclose and discuss cancer diagnoses with family and friends?

In the final pilot prototype, 3 key app features were identified
from the cocreation workshops: (1) acommunity forum; (2) an
information library; and (3) asymptom and side-effect tracking
tool. Design-wise, the participants selected a bright, warm color
scheme reminiscent of the physical Kraftvagket facilities that
wereinitially chosen during Kradtvaaket's hackathon creation
event [22].

The community forum is intended to serve as an open
community network where AYAswith cancer can connect with
peers. Participants stated that they would prefer a private area
to speak with others who understand their situation, while also
providing the freedom allotted in the form of an open forum.
Private messaging features will also be included. Cocreation
participants at the third workshop discussed the creation of a
mentoring feature in which new users can be matched with
someone of similar diagnosis to privately connect with.
However, thisfeaturewas not included in thefinal app prototype
dueto financial, technical, and ethical limitations.

App users identified 10 items deemed important to include in
aninformation library, asoutlined in Textbox 1. Linksto outside

http://formative.,jmir.org/2018/2/e23/

RenderX

resourceswere al so suggested. Participants asked for informative
links to hospital and governmental websites, as well as the
ability for the app to suggest nearby activities, restaurants, and
locations to visit when hospitalized.

Symptom and side-effect tracking were seen asimportant ways
to monitor personal well-being as well as to provide a tool to
explain side effects and symptomsin visits at the hospital with
health professionals. Participants identified 5 initial trackable
features, including sleep, pain, fatigue, nausea, and mood.
Participants suggested customization of what symptoms and
side effects could be tracked for a more personal experience to
each individual that can be followed over time. As a
consequence, the symptom tracking can have different metrics
added and removed to the desire of the app user.

By this process, the Kradtvaaket app was completed for
utilization both during and after cancer treatment on both iOS
and Android platforms. The final prototype has been moved to
pilot testing and evaluation, with results expected in future
publications [27].
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Discussion

Principal Findings

Based on the described cocreation process, a prototype for the
Kradtvaaket smartphone app was developed. It is intended to
serve as atool for AYAs with cancer to improve qudlity of life
during and after cancer treatment, as well as form a supportive
community with other AYAs.

As designated by Bandura's theory of self-efficacy, perceived
self-efficacy isdefined as people’ sbeliefs about their capability
to influence change in their lives [28]. Cocreation addresses
this by giving patients back the authority to address personal
challenges via direct involvement in supportive resource
creation, thus benefiting self-efficacy for both those involved
in the process and the end users [29-32]. The utilization of
cocreation, in addition, does more than simply provide an avenue
for patient self-efficacy and agency. Increased participant input
also allows for the creation of an end product that is useful,
patient-centered, and engaging [15,19,21,33].

Currently the app prototype is under evaluation via ongoing
pilot testing and an implementation test evaluating quality of
life via the European Organization for the Research and
Treatment of Cancer Quality of Life Questionnaire-Core 30
(Figure 4) [27,34]. The hypothesis for the Kradtvaarket app is
that in the long term, the app can serve as a patient support tool
and assist in meeting many patient needs, including side-effect
and late-effect management, handling existential and practical
concerns, and confronting daily life with cancer in asupportive
community of peers. Thisis proposed to benefit the globa health
status and functional scale domains of the European
Organization for the Research and Treatment of Cancer Quality
of Life Questionnaire-Core 30 while aso improving the

Elsbernd et al

management of symptoms through tracking to a lesser extent
under the symptom scales domain [34]. These socid,
psychological, and functional concerns have been identified as
areas of concern for AYA patients that may be addressed by
intervention [35,36]. However, this has yet to be investigated
from the Kradtvaaket app. We hope that participants utilizing
the Kradtvaaket app will report higher HRQoL using a
standardized measurement in comparison to control groupsand
will qualitatively report that the Kradtvaaket app has benefited
them in psychosocial and practical domains.

The cocreation approach is an approach to create user-friendly
interventions, providing strength in development of a product
that is both functional and desirableto its target audiences. For
smartphone app interventions, a functional product does not
necessarily guarantee success or frequent app usage[17]. Based
on feedback from AYAs during the cocreation workshops,
decisions may change, and the youth may orient the project in
waysthat the health care professional s and representatives from
the digital agency may not have chosen on their own. As such,
the project may be seen as more desirable and functional,
addressing the needs from a user-focused perspective.

Strengthsand Limitations

The cocreation process is one of the greatest strengths of this
project; however, cocreation may also serve asalimitation. By
giving significant decision-making to the youth, the ability to
follow arigid protocol of development is somewhat hindered;
throughout this project, AYAs played an equally significant
rolein creating the prototype as any professional or areaexpert.
However, we believe that the benefits of cocreation outweigh
thelimitations. In further studies, by adding quantitative surveys
examining HRQoL , there will be atangible method to analyze
the impact of the project’s end results and therefore the utility
of the cocreation process.

Figure 4. Screenshots of current development model for the Kradtvaarket smartphone app.
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The continuous recruitment processwas an additional limitation,
as the population was constantly fluctuating. A decrease in
participant number was noted with each subsequent cocreation
workshop, which may be attributabl e to the decreased time for
recruitment with each subsequent workshop, and participant
availability, as the initial workshop was held over a weekend
while each subsequent workshop was on aweekday afternoon
into the evening. Additionally, adifferent composition of AYAs
was noted in each workshop, which may also be a limitation
due to the inability for one group to comment on refinements
to the app concept. Lastly, small sample sizes were provided
for cocreation workshops, which may not be adequately
heterogenous to represent all AYAs with cancer. However, the
guantitative and qualitative analyses that will be added in the
prototype’s evaluation will provide an opportunity to extend
thisproject to alarger popul ation of AYAs, whowill betargeted
during recruitment to achieve amore representative popul ation
of all AYAswith cancer.

It is the am of the authors of this article to describe the
development of an app for AYAs with cancer or cancer
experience; however, the described cocreation process will be
applicable for the development of applications and other
interventions for AYAs with other chronic diseases. Previous
studies have showed improved target outcomes via app
utilization for disease management, such asblood glucoselevels

Elsbernd et al

in diabetes and improved asthma control [37]. The exact role
that smartphone apps may have on AYAs HRQoL is not quite
clear. In addition, not al health applications are created in an
equal process, many applications are not validated through
evidence-based testing, and those that have been evaluated do
not always report improvement of target health outcomes
[37,38]. However, the potential remains for smartphone apps
to serve as a new strategy for improving HRQoL and other
health outcomesfor broader popul ations of AYAsbeyond those
with cancer. While it is true that there are many applications
currently available for AYAs with chronic diseases, there are
few that have utilized AYA input in their development [18]. By
applying the described process to a wider range of diagnoses
and chronic illnesses, there is potential to develop a cocreated
application with significant benefit to young people regardless
of diagnosis.

Conclusions

In conclusion, using the process of cocreation, the prototype
smartphone app Kradtvaaket was designed as an integrated tool
for AYAs with cancer and cancer survivors. Further research
and analysis are ongoing to eval uate the effect of thisapplication
on HRQoL . The application and design process have potential
to serve asingpiration for the devel opment of other interventions
with a user-involved method; however, more evaluation is
needed.

Acknowledgments

We acknowledge Trygfonden for research funding (grant number 120451).

Conflictsof Interest
None.

References

1.  Epeman CL. The adolescent and young adult with cancer: state of the art -- psychosocial aspects. Curr Oncol Rep 2013
Aug;15(4):325-331. [doi: 10.1007/s11912-013-0324-6] [Medline: 23700032]

2. Ettinger RS, Heiney SP. Cancer in adolescents and young adults. Psychosocial concerns, coping strategies, and interventions.
Cancer 1993 May 15;71(10 Suppl):3276-3280 [FREE Full text] [Medline: 8490868]

3. Quinn GP, Gongalves V, Sehovic |, Bowman ML, Reed DR. Quality of life in adolescent and young adult cancer patients:
asystematic review of the literature. Patient Relat Outcome Meas 2015;6:19-51 [FREE Full text] [doi:

10.2147/PROM.S51658] [Medline: 25733941]

4.  Badr H, ChandraJ, Paxton RJ, Ater JL, Urbauer D, Cruz CS, et al. Health-related quality of life, lifestyle behaviors, and
intervention preferences of survivors of childhood cancer. J Cancer Surviv 2013 Dec;7(4):523-534 [FREE Full text] [doi:
10.1007/s11764-013-0289-3] [Medline: 23749663]

5. Evan EE, Z€ltzer LK. Psychosocial dimensions of cancer in adolescents and young adults. Cancer 2006 Oct 01;107(7
Suppl):1663-1671 [FREE Full text] [doi: 10.1002/cncr.22107] [Medline: 16921479]

6.  Patterson P, McDonald FEJ, Zebrack B, Medlow S. Emerging issues among adolescent and young adult cancer survivors.
Semin Oncol Nurs 2015 Feb;31(1):53-59. [doi: 10.1016/j.soncn.2014.11.006] [Medline: 25636395]

7.  Bleyer A. Young adult oncology: the patients and their survival challenges. CA Cancer JClin 2007;57(4):242-255. [Medline:
17626120]

8.  Treadgold CL, Kuperberg A. Been there, done that, wrote the blog: the choices and challenges of supporting adolescents
and young adults with cancer. J Clin Oncol 2010 Nov 10;28(32):4842-4849. [doi: 10.1200/JC0.2009.23.0516] [Medline:
20351337]

9.

http://formative.,jmir.org/2018/2/e23/

Elliot DL, Lindemulder SJ, Goldberg L, Stadler DD, Smith J. Health promotion for adolescent childhood leukemiasurvivors:
building on prevention science and ehealth. Pediatr Blood Cancer 2013 Jun;60(6):905-910 [FREE Full text] [doi:
10.1002/pbc.24372] [Medline: 23109253]

JMIR Formativ Res 2018 | vol. 2 |iss. 2| €23 | p. 7
(page number not for citation purposes)


http://dx.doi.org/10.1007/s11912-013-0324-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23700032&dopt=Abstract
http://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0008-543X&date=1993&volume=71&issue=10%20Suppl&spage=3276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8490868&dopt=Abstract
https://dx.doi.org/10.2147/PROM.S51658
http://dx.doi.org/10.2147/PROM.S51658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25733941&dopt=Abstract
http://europepmc.org/abstract/MED/23749663
http://dx.doi.org/10.1007/s11764-013-0289-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23749663&dopt=Abstract
http://dx.doi.org/10.1002/cncr.22107
http://dx.doi.org/10.1002/cncr.22107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16921479&dopt=Abstract
http://dx.doi.org/10.1016/j.soncn.2014.11.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25636395&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17626120&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2009.23.0516
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20351337&dopt=Abstract
http://europepmc.org/abstract/MED/23109253
http://dx.doi.org/10.1002/pbc.24372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23109253&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Elsbernd et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

30.

31.

32.

Moody L, Turner A, Osmond J, Hooker L, Kosmala-Anderson J, Batehup L. Web-based self-management for young cancer
survivors: consideration of user requirements and barriers to implementation. J Cancer Surviv 2015 Jun;9(2):188-200
[FREE Full text] [doi: 10.1007/s11764-014-0400-4] [Medline: 25236685]

Fiordelli M, Diviani N, Schulz PJ. Mapping mHealth research: a decade of evolution. JMed Internet Res 2013;15(5):€95
[FREE Full text] [doi: 10.2196/jmir.2430] [Medline: 23697600]

Bradford NK, Chan RJ. Health promotion and psychological interventions for adolescent and young adult cancer survivors:
A systematic literature review. Cancer Treat Rev 2017 Apr;55:57-70. [doi: 10.1016/j.ctrv.2017.02.011] [Medline: 28340450]
Lenhart A, Maddenn M, Hitlin P. Pew Research Center: Pew Internet & American Life Project Web Site. 2005. Teens and
technology: Youth are leading the transition to afully wired and mobile nation URL : http://www.pewinternet.org/2005/07/
27/teens-and-technol ogy/[ WebCite Cache ID 6wU9Abwma]

Lenhart A. Pew Research Center: Pew Internet & American Life Project Web Site. 2015. Teens, social media & technology
overview 2015 URL: http://www.pewinternet.org/2015/04/09/teens-social-medi a-technol ogy-2015/[WebCite Cache ID
6wU9VDEJT]

Nasser F BinDhim, TrevenalL. There'san App for That: A Guidefor Healthcare Practitioners and Researchers on Smartphone
Technology. Online J Public Health Inform 2015;7(2):e218 [FREE Full text] [doi: 10.5210/0jphi.v7i2.5522] [Medline:
26392848]

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]

Bender JL, Yue RYK, To MJ, Deacken L, Jadad AR. A lot of action, but not in the right direction: systematic review and
content analysis of smartphone applications for the prevention, detection, and management of cancer. JMed Internet Res
2013;15(12):e287 [FREE Full text] [doi: 10.2196/jmir.2661] [Medline: 24366061]

Majeed-Ariss R, Baildam E, Campbell M, Chieng A, Fallon D, Hall A, et a. Apps and Adolescents: A Systematic Review
of Adolescents Use of Maobile Phone and Tablet Apps That Support Personal Management of Their Chronic or Long-Term
Physical Conditions. JMed Internet Res 2015 Dec 23;17(12):e287 [FREE Full text] [doi: 10.2196/jmir.5043] [Medline:
26701961]

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]

Marris S, Morgan S, Stark D. 'Listening to Patients: what isthe value of age-appropriate care to teenagers and young adults
with cancer? Eur J Cancer Care (Engl) 2011 Mar;20(2):145-151. [doi: 10.1111/].1365-2354.2010.01186.x] [Medline:
20477855]

Wolpin S, Stewart M. A deliberate and rigorous approach to development of patient-centered technologies. Semin Oncol
Nurs 2011 Aug;27(3):183-191 [FREE Full text] [doi: 10.1016/j.soncn.2011.04.003] [Medline: 21783009]

Boisen KA, Boisen A, Thomsen SL, Matthiesen SM, Hjerming M, Hertz PG. Hacking the hospital environment: young
adults designing youth-friendly hospital rooms together with young people with cancer experiences. Int J Adolesc Med
Health 2015 Dec 09;29(4). [doi: 10.1515/ijamh-2015-0072] [Medline: 26650074]

Barnett M, McDonnell G, DeRosaA, Schuler T, Philip E, Peterson L, et a. Psychosocial outcomes and interventions among
cancer survivors diagnosed during adolescence and young adulthood (AYA): a systematic review. J Cancer Surviv 2016
Oct;10(5):814-831 [FREE Full text] [doi: 10.1007/s11764-016-0527-6] [Medline: 26920873]

Whitehouse SR, Lam P, BalkaE, McLéllan S, DeevskaM, Penn D, et a. Co-Creation With Ticki T: Designing and Evaluating
aClinical eHealth Platform for Youth. IMIR Res Protoc 2013 Oct 18;2(2):e42 [ FREE Full text] [doi: 10.2196/resprot.2865]
[Medline: 24140595]

Kambil A, Friesen G, Sundaram A. Outlook Magazine. 1999. Co-creation: A new source of value URL : http://kambil.com/
wp-content/upl oads/PD F/accenture/cocreation2.pdf [accessed 2018-01-15] [WebCite Cache ID 6wU9dLuO2]

Sanders EBN, Stappers PJ. Co-creation and the new landscapes of design. Codesign 2008;4(1):5-18 [FREE Full text]
Elsbernd A, Hjerming M, Vidler C, Hjalgrim LL, Niemann CU, Boisen K, et al. Cocreated Smartphone App to Improve
the Quality of Life of Adolescentsand Young Adultswith Cancer (Kradtvaaket): Protocol for aQuantitative and Qualitative
Evaluation. IMIR Res Protoc 2018 May 10;7(5):€10098 [FREE Full text] [doi: 10.2196/10098] [Medline: 29748162]
Bandura A. Self-efficacy. In: Encyclopedia of human behavior 1994:71-81.

Aujoulat I, Marcolongo R, Bonadiman L, Deccache A. Reconsidering patient empowerment in chronic illness: a critique
of models of self-efficacy and bodily control. Soc Sci Med 2008 Mar;66(5):1228-1239. [doi:
10.1016/j.socscimed.2007.11.034] [Medline: 18155338]

Kaal SEJ, Husson O, van Duivenboden S, Jansen R, Manten-Horst E, Servaes P, et a. Empowerment in adolescents and
young adults with cancer: Relationship with health-related quality of life. Cancer 2017 Oct 15;123(20):4039-4047 [FREE
Full text] [doi: 10.1002/cncr.30827] [Medline: 28696580]

Zebrack BJ. Psychological, social, and behavioral issues for young adults with cancer. Cancer 2011 May 15;117(10
Suppl):2289-2294 [EREE Full text] [doi: 10.1002/cncr.26056] [Medline: 21523748]

Heitzmann CA, Merluzzi TV, Jean-Pierre P, Roscoe JA, Kirsh KL, Passik SD. Assessing self-efficacy for coping with
cancer: development and psychometric analysis of the brief version of the Cancer Behavior Inventory (CBI-B).
Psychooncology 2011 Mar;20(3):302-312. [doi: 10.1002/pon.1735] [Medline: 20878830]

http://formative.,jmir.org/2018/2/e23/ JMIR Formativ Res 2018 | vol. 2 | iss. 2| e23 | p. 8

(page number not for citation purposes)


http://europepmc.org/abstract/MED/25236685
http://dx.doi.org/10.1007/s11764-014-0400-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25236685&dopt=Abstract
http://www.jmir.org/2013/5/e95/
http://dx.doi.org/10.2196/jmir.2430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23697600&dopt=Abstract
http://dx.doi.org/10.1016/j.ctrv.2017.02.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28340450&dopt=Abstract
http://www.pewinternet.org/2005/07/27/teens-and-technology/
http://www.pewinternet.org/2005/07/27/teens-and-technology/
http://www.webcitation.org/

                                            6wU9Abwma
http://www.pewinternet.org/2015/04/09/teens-social-media-technology-2015/
http://www.webcitation.org/

                                            6wU9Vb6JT
http://www.webcitation.org/

                                            6wU9Vb6JT
http://europepmc.org/abstract/MED/26392848
http://dx.doi.org/10.5210/ojphi.v7i2.5522
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26392848&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/2013/12/e287/
http://dx.doi.org/10.2196/jmir.2661
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24366061&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/10.1007/s11764-017-0608-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28342093&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2354.2010.01186.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20477855&dopt=Abstract
http://europepmc.org/abstract/MED/21783009
http://dx.doi.org/10.1016/j.soncn.2011.04.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21783009&dopt=Abstract
http://dx.doi.org/10.1515/ijamh-2015-0072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26650074&dopt=Abstract
http://europepmc.org/abstract/MED/26920873
http://dx.doi.org/10.1007/s11764-016-0527-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26920873&dopt=Abstract
http://www.researchprotocols.org/2013/2/e42/
http://dx.doi.org/10.2196/resprot.2865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24140595&dopt=Abstract
http://kambil.com/wp-content/uploads/PDF/accenture/cocreation2.pdf
http://kambil.com/wp-content/uploads/PDF/accenture/cocreation2.pdf
http://www.webcitation.org/

                                            6wU9dLuO2
http://www.tandfonline.com/doi/abs/10.1080/15710880701875068
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/10.1016/j.socscimed.2007.11.034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18155338&dopt=Abstract
http://europepmc.org/abstract/MED/28696580
http://europepmc.org/abstract/MED/28696580
http://dx.doi.org/10.1002/cncr.30827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28696580&dopt=Abstract
http://dx.doi.org/10.1002/cncr.26056
http://dx.doi.org/10.1002/cncr.26056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21523748&dopt=Abstract
http://dx.doi.org/10.1002/pon.1735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20878830&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Elsbernd et al

33. DeVito Dabbs A, Myers BA, Mc Curry KR, Dunbar-Jacob J, Hawkins RP, Begey A, et al. User-centered design and
interactive health technologies for patients. Comput Inform Nurs 2009;27(3):175-183 [FREE Full text] [doi:
10.1097/NCN.0b013e31819f7c7c] [Medline: 19411947]

34. FayersP, Bottomley A, EORTC Quality of Life Group, Quality of Life Unit. Quality of life research within the EORT C-the
EORTC QLQ-C30. European Organisation for Research and Treatment of Cancer. Eur J Cancer 2002 Mar;38 Suppl
4:S125-S133. [Medline: 11858978]

35. Sodergren SC, Husson O, Rohde GE, Tomasewska IM, Vivat B, Yarom N, et al. A Life Put on Pause: An Exploration of
the Health-Related Quality of Life Issues Relevant to Adolescents and Young Adults with Cancer. J Adolesc Young Adult
Oncol 2018 Aug;7(4):453-464. [doi: 10.1089/jayan.2017.0110] [Medline: 29565709]

36. Sodergren SC, Husson O, Rabinson J, Rohde GE, Tomaszewska IM, Vivat B, EORTC Quality of Life Group. Systematic
review of the health-related quality of life issues facing adolescents and young adults with cancer. Qual Life Res 2017
Dec;26(7):1659-1672 [FREE Full text] [doi: 10.1007/s11136-017-1520-x] [Medline: 28251543]

37. Whitehead L, Seaton P. The Effectiveness of Self-Management Mobile Phone and Tablet Appsin Long-term Condition
Management: A Systematic Review. JMed I nternet Res 2016;18(5):e97 [ FREE Full text] [doi: 10.2196/jmir.4883] [Medline:
27185295]

38. Buijink AWG, Visser BJ, Marshall L. Medical apps for smartphones: lack of evidence undermines quality and safety. Evid
Based Med 2013 Jun;18(3):90-92. [doi: 10.1136/eb-2012-100885] [Medline: 22923708]

Abbreviations

AYA: adolescent and young adult
HRQoL: health-related quality of life
mHealth: mobile health

Edited by G Eysenbach; submitted 15.01.18; peer-reviewed by O Husson, M Fiordelli; comments to author 11.07.18; revised version
received 18.07.18; accepted 07.08.18; published 01.11.18

Please cite as:

Elsbernd A, Hjerming M, Viser C, Hjalgrim LL, Niemann CU, Boisen KA, Jakobsen J, Pappot H

Using Caocreation in the Process of Designing a Smartphone App for Adolescentsand Young Adults W th Cancer: Prototype Devel opment
Sudy

JMIR Formativ Res 2018;2(2):e23

URL: http://formative.jmir.org/2018/2/e23/

doi: 10.2196/formative.9842

PMID: 30684439

©ADbbey Elsbernd, Maiken Hjerming, CamillaVidler, LisaLyngsie Hja grim, Carsten Utoft Niemann, Kirsten Arntz Boisen, Jens
Jakobsen, Helle Pappot. Originally published in IMIR Formative Research (http://formative.jmir.org), 01.11.2018. 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 Formative Research, is properly cited. The complete bibliographic information,
alink to the original publication on http://formative.jmir.org, as well asthis copyright and license information must be included.

http://formative.,jmir.org/2018/2/e23/ JMIR Formativ Res 2018 | vol. 2 | iss. 2| e23 | p. 9
(page number not for citation purposes)

RenderX


http://europepmc.org/abstract/MED/19411947
http://dx.doi.org/10.1097/NCN.0b013e31819f7c7c
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19411947&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11858978&dopt=Abstract
http://dx.doi.org/10.1089/jayao.2017.0110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29565709&dopt=Abstract
http://europepmc.org/abstract/MED/28251543
http://dx.doi.org/10.1007/s11136-017-1520-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28251543&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://dx.doi.org/10.1136/eb-2012-100885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22923708&dopt=Abstract
http://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.w3.org/Style/XSL
http://www.renderx.com/

