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Abstract

Background: Patients undergoing radiotherapy for prostate cancer experience symptoms related to both the cancer itself and
its treatment, and it is evident that patients with prostate cancer have unmet supportive care needs related to their disease. Over
the past decade, there has been an increase in the amount of research within the field of mobile health and the use of apps as tools
for managing illness. The main challenge is to develop a mobile technology to its full potential of being interactive in real time.
The interactive app Interaktor, which aims to identify and manage symptoms in real time includes (1) a function for patients’
assessment of the occurrence, frequency, and distress of symptoms; (2) a connection to a monitoring Web interface; (3) a risk
assessment model that sends alerts via text message to health care providers; (4) continuous access to evidence-based self-care
advice and links to relevant websites for more information; and (5) graphs for the patients and health care providers to view the
history of symptom reporting.

Objective: The aim of the study was to investigate user behavior, adherence to reporting, and the patients’ experiences of using
Interaktor during radiotherapy for localized advanced prostate cancer.

Methods: The patients were instructed to report daily during the time of treatment and then for an additional 3 weeks. Logged
data from patients’ use of the app were analyzed with descriptive statistics. Interview data about experiences of using the app
were analyzed with content analysis.

Results: A total of 66 patients participated in the study. Logged data showed that adherence to daily reporting of symptoms
was high (87%). The patients used all the symptoms included in the app. Of the reports, 15.6% generated alerts to the health care
providers. Overall, the patients found that it was easy and not particularly time-consuming to send a daily report, and many
described it as becoming a routine. Reporting symptoms facilitated reflection on their symptoms and gave them a sense of security.
Few technological problems were reported.

Conclusions: The use of Interaktor increased patients’ sense of security and their reflections on their own well-being and thereby
served as a supportive tool for the self-management of symptoms during treatment of prostate cancer. Some further development
of the app’s content might be beneficial for future use.

(JMIR Cancer 2017;3(2):e18) doi: 10.2196/cancer.7599

JMIR Cancer 2017 | vol. 3 | iss. 2 | e18 | p. 1http://cancer.jmir.org/2017/2/e18/
(page number not for citation purposes)

Langius-Eklöf et alJMIR CANCER

XSL•FO
RenderX

mailto:ann.langius-eklof@ki.se
http://dx.doi.org/10.2196/cancer.7599
http://www.w3.org/Style/XSL
http://www.renderx.com/


KEYWORDS

mobile apps; mHealth; prostate cancer; symptom assessment

Introduction

Background
Prostate cancer is the most common form of cancer in men and
occurs mainly in middle and older age [1]. Depending on disease
stage, patients are offered three alternative options, that is,
expectation, surgery, (prostatectomy) or radiotherapy for 5 to
8 weeks [2]. Overall, there is evidence that patients with prostate
cancer have unmet supportive care needs during and after
treatment, as well as when they are under long-term surveillance
[3]. These needs are multifocal, and they relate to physical,
emotional, social, and intimacy needs and vary over time and
between treatment modalities. During radiotherapy, patients
with prostate cancer experience symptoms related to both the
disease and the treatment, for instance, urinary symptoms, bowel
symptoms, pain, and fatigue [4-6]. Patients report using different
strategies to alleviate symptom burden with a variation in
outcomes [7,8]. Furthermore, self-care advice from clinicians
for managing symptoms during radiotherapy varies greatly in
both quantity and content [4]. There is limited evidence on how
to design interventions for managing symptoms [9] despite the
acknowledgment that undiagnosed symptoms impact the quality
of life and recovery of patients with cancer [10]. It is proposed
that care and support for patients with cancer should include
early recognition of signs and symptoms, support for self-care,
personalized care planning, and routine use of patient-reported
outcome measures (PROMs) [11]. Routine use of PROMs in
cancer care seems to facilitate the identification of present
problems and impact of treatment, and enhances patient-clinician
communication that promotes shared decision making [12,13].
There are some promising studies that have used Web-based
PROMs with interactive components to support patients with
cancer to deal with their disease by monitoring symptoms,
providing self-care advice, and giving access to clinicians
[14-16]. Ruland et al [14] used a Web-based system that
included components for patients’ assessment of symptoms,
provision of triggered self-management support,
e-communication with expert cancer nurses, an e-forum with
other patients, and access to a diary for personal notes.
Furthermore, in the randomized controlled study including
patients with breast and prostate cancer, there was a slight favor
in the intervention group on overall symptom distress [14]. In
another study, a Web-based interface for reporting symptoms
related to chemotherapy was tested [15]. Patients randomized
to use the Web interface before each visit to the oncology clinic
showed considerable improvement in the quality of life and had
fewer emergency visits and remained longer on chemotherapy
than those patients receiving usual care. Another study showed
that weekly Web-mediated follow-up of self-reported symptoms
in a group of patients with advanced lung cancer improved
overall survival in comparison with patients having routine
follow-up [16]. During the last decade, there has been an
increasing interest within the field of mobile health (mHealth),
which has shifted from focusing on the technical development
to how the use of apps can influence people and their health

[17]. A review of how mHealth is used in different phases of
cancer treatment revealed that most reports focus on support in
medical decision making and much less on how to support
patients during the entire care process [18]. A mobile
phone–based remote monitoring system for real-time collection
of PROMs aiming to provide structured self-care has proven to
be feasible and acceptable for use by the patients but not
developed for prostate cancer [19]. Paterson et al [20] tested a
real-time electronic diary for prostate cancer survivors and
showed high response rate and acceptability among the patients.

More studies concerning the use of apps are warranted as it is
still in its initial phase [21] and its full potential is not used
regarding evidence-based content, usability, security, and
interactivity [22,23].

In collaboration with a Swedish company, Health Navigator,
that specializes in health care management and new innovative
care solutions, an interactive app (Interaktor), for smartphones
and tablet computers has been developed. The theoretical
underpinning in the developmental process was person-centered
care [24]. In person-centered care, the importance of integrating
the patients’ perspective in the care process and attaining
interaction between the patient and the care provider is
emphasized. It is essential to enable patients to actively
participate in their care rather than being passive receivers of
care [25]. Interaktor includes (1) a function that allows patients’
assessments of the occurrence, frequency, and distress of
symptoms, which are immediately available to health care
providers; (2) a connection to a monitoring Web interface and
logged data storage on a secure server; (3) a risk assessment
model for symptoms of concern that sends alerts via text
message to the health care providers; (4) continuous access to
evidence-based self-care advice related to reported symptoms
and links to relevant websites for more information; and (5)
graphs for the patients and health care providers to view the
history of symptom reporting. Interaktor is generic and can be
adjusted for different diagnoses and settings. The content of
each version is developed in partnership with patients and health
care professionals and by reviewing the contemporary literature.

Objectives
This study involves a prostate cancer version for use during
radiotherapy. The radiotherapy is predominantly given at
outpatient clinics, which means that the patients largely manage
their symptoms and concerns at home based on information and
advice provided by the clinic. There is a clear knowledge gap
on how to support patients with prostate cancer in an effective
and timely manner during radiotherapy. Therefore, testing
Interaktor during treatment in outpatient care was considered
appropriate to identify its potential to be beneficial for easing
symptom burden.

In previous feasibility studies, the version of Interaktor for
prostate cancer and a version for older adults with homecare
were observed to be acceptable and user-friendly [26,27].
Patients with prostate cancer using Interaktor during
radiotherapy reported reduced symptom burden compared with
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those who did not use the app [28]. However, it is important to
also assess the patients’ experiences with using a new
technology [29]. Therefore, the aim of this study was to
investigate user behavior, adherence to reporting, and
experiences of using Interaktor during radiotherapy for localized
prostate cancer.

Methods

Study Design and Recruitment
The study was conducted at two university hospitals, one urban
and one rural, where the intervention group that used Interaktor
during radiotherapy was compared with a historical control
group [28]. This study comprises logged data and interviews
with patients in the intervention group. Patients scheduled for
radiotherapy of prostate cancer at the two clinics were
consecutively invited to participate in the study. The inclusion
criteria were locally advanced prostate cancer planned for
radiotherapy and being literate in Swedish and physically,
psychologically, and cognitively able to participate in the study
assessed in a conversation between the researchers and the
patients. The intention of treatment was curative. Treatment
was administered according to the national guidelines [30],
including either external beam radiation therapy (EBRT) for 5
weeks or EBRT with a combination of iridium high-dose-rate
brachytherapy for 8 weeks both with adjuvant hormone therapy
based on tumor stage. Depending on the regimen, the patients
had the ability to report between 56 and 77 days.

Description of the Prostate Cancer Version of
Interaktor
This version includes 14 identified [4] and tested [26] symptom
questions regarding bladder (urinary urgency, difficulties in
urinating, urinary leakage, and hematuria) and bowel (diarrhea,
stool leakage, obstipation, and blood in stool) function, fatigue,
pain, worry, depression, sleep, and flushing. There is also an

open comment section—Other symptoms or concerns to
report—that provides opportunity to the patients to add
comments. Patients are asked about the symptoms’ occurrence,
frequency, and the distress level based on a structure used in a
standardized symptom and quality of life questionnaire [31]
(eg, Do you experience urinary urgency?, and if the answer is
yes, the patient is asked how often—never, sometimes, rather
often, or very often—followed by how distressing—not at all,
a little, rather, or very much—the symptom is). The symptoms
of insomnia, obstipation, and blood in the stool are only assessed
by the distress level because these symptoms are not appropriate
to report regarding frequency on a daily basis.

Some of the reported symptoms generate an alert, defined by
symptom frequency or distress level, to registered nurses at the
respective clinics. The levels at which alerts are triggered are
the same for all patients and are set according to a risk
assessment model based on consultations with health care
professionals caring for this group of patients. The conclusion
was to differentiate symptoms into alerts that demand rather
instant care (such as a prescription for a painkiller or a coaching
conversation), or that represent an acute threat to the patients’
health and are a direct cause of seeking emergency care if left
unattended for too long. The alerts were set regarding urinary
urgency, difficulties in urinating, obstipation, blood in stool,
pain, worry, depression, and hematuria. There are two kinds of
alerts—yellow alerts that request a nurse to contact the patient
during the same day, for example, reporting having pain
sometimes, and red alerts requiring contact within 1 hour, for
example, reporting urinating difficulties as often or almost
always.

A total of 16 self-care advice regarding symptoms related to
prostate cancer and radiotherapy are included in the app together
with relevant links to evidence-based Web pages. An overview
of the components in Interaktor is presented in Figure 1.
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Figure 1. Illustration of the Interaktor app.

Study Procedure
All of the patients were provided with a smartphone belonging
to the project with the app Interaktor installed and were
requested to report their symptoms daily (or more often if they
wished) during office hours on weekdays throughout the
radiotherapy period and for 3 weeks after. The patients were
given thorough instructions by the researchers on how to use
the app and a written checklist including a phone number for
technical support. The patients were given an individual log-in
and personal identification number (PIN) to get access to the
app. They were also informed that in case of an alert, a nurse
would call them during office hours on their home phone
number until they could be reached. Any acute problem

occurring at other time points had to be handled according to
the standard procedure of the oncological clinic, that is, a certain
phone number at the clinic to call for advice. A notification was
sent out as a reminder to the patients to make a report in the app
if they had not reported by 3 PM. The patient’s self-report was
sent directly via the secure server and was accessible from a
Web interface for the nurses at the hospitals and the researchers
at the university. The average time required for reporting was
estimated to be 5 minutes [26].

Data Collection and Analysis
Data were collected from two sources, which are (1) logged
data from database, and (2) telephone and face-to-face interview.

JMIR Cancer 2017 | vol. 3 | iss. 2 | e18 | p. 4http://cancer.jmir.org/2017/2/e18/
(page number not for citation purposes)

Langius-Eklöf et alJMIR CANCER

XSL•FO
RenderX

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


First, logged data extracted from the database, which included
(1) the total number of reports, (2) the number of reports per
symptom, (3) the severity and distress levels of symptoms, (4)
the alerts generated, (5) patients’ responses to the open-ended
question, and (6) actions on alerts. The readings of self-care
advice and historical graphs were not logged.

Second, data obtained from telephone and face-to-face
interviews conducted by 3 members of the research team shortly
after the end of using the app. The interviews followed a
semistructured guide with the initial question “What was it like
to report in the mobile phone?” (Table 1). The interviews lasted
for 10 to 15 minutes, and during the interviews, the researchers
wrote down the answers as close to verbatim as possible in a
template following the interview guide.

Table 1. The semistructured interview guide.

Follow-up questionQuestion

Difficulties and benefits or opportunities?What was it like to report in the mobile phone?1.

How did you experience the technology?2.

Relevant or something missing?How did you perceive the questions?3.

What was it like to report daily?4.

Was it relevant to report from the beginning of treatment to 3 weeks after the end
of treatment?

5.

If so, your experience?Have you been contacted by a nurse after an alert?6.

Can you describe what use you have had of the self-care advice?7.

Can you describe how you used the Internet links?8.

Can you describe how you used the historical graph?9.

Is there anything else you want to add?10.

Logged data were analyzed using descriptive statistics. The
statistical procedures were performed in Microsoft Office Excel
2010 (Microsoft Corporation, Redmond, WA, USA) and IBM
SPSS (version 23.0 for Windows, Chicago, IL, USA). The
logged symptom data were organized by frequency (1=very
seldom, 2=sometimes, 3=often, or 4=almost always) and by
how distressing the symptom was (1=not at all, 2=a little,
3=rather much, or 4=very much).

The analysis of the notes taken during the semistructured
interviews was conducted using summative content analysis
[32]. The verbatim notes from the patient interviews were read
through by 2 of the authors to gain familiarity with the content.
Subsequently, the authors independently identified codes that
responded to the study aim. The codes were discussed between
the 2 authors regarding differences and similarities and how
well they covered the content of the interviews. The harmonized
codes were transferred to an Excel spreadsheet, whereas their
relationships were identified for organizing them into categories.
The codes and categories were discussed and verified with the
other authors. A quantification within the categories was also
performed to visualize potential patterns [33,34].

Ethical Aspects
Ethical approval for the study was obtained from the Regional
Ethical Review Board of Uppsala University (dnr 2011/256).
All participants gave their oral and written consent to participate.
This study was designed to meet the ethical principles for
research described by the International Council of Nurses by
ensuring anonymity, integrity, and confidentiality for the
participants [35]. To assure that all participants had equal access
and ability to participate in the study, participants were lent a
smartphone.

Results

Enrollment and Sample Characteristics
There were 107 eligible patients in the intervention group, but
34 patients declined or could not be reached and 7 did not fulfill
the inclusion criteria leaving 66 ( 61.7%) patients that
participated in the study. The patients’ mean age was 69 years,
and further clinical and demographic data are presented in Table
2.

A total of 53 patients participated in the interviews (face-to-face,
n=9) regarding the experience of using Interaktor. There were
13 patients that did not answer repeated telephone calls from
the researcher after they finished reporting through the app.

Logged Data
A total of 3 patients filled out the report once, when instructed
about the app, but did not file any further reports during the
study period. The logged data from the remaining 63 patients
showed that adherence to reporting symptoms daily was on
average 87% (median 92%, range 16%-100%). The patients
had in total sent in 3536 reports during the study period, and
the patients reported 10,025 specific symptoms in total. All of
the symptoms included in the app were used by the patients
(Table 3). The most common symptoms reported were urinary
urgency (18.70%), fatigue (18.33%), hot flushes (16.17%), and
difficulties in urinating (10.50%).

Of the 10,025 reported symptoms, 1566 (15.60%) generated
alerts to the nurse at the oncology clinic (Table 4). Out of these
alerts, 517 (33.00%) alerts were considered severe (red), and
1049 (67.00%) were considered less severe (yellow). The alerts
were most commonly related to urinary urgency (yellow n=359,
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red n=127), pain (yellow n=287, red n=212), and difficulties in
urinating (yellow n=274, red n=72). All of the alerts led to the
nurses contacting the patients and adding a written note in the
system such as “Telephone call to the patient – no further

action,” “Pain same as before – already been taken care of,”
“Extension of the patient’s prescription,” “Booked an
appointment with the physician,” and “Advice given on the
patient’s medication.”

Table 2. Clinical and sociodemographic characteristics of the study participants.

Descriptive analyses (N=66)Clinical and sociodemographic characteristics

Age, years

69 (5.8)Mean (SD)

70 (53-82)Median (range)

Living situation, n (%)

57 (86)Married or living with partner

9 (14)Living alone

Education level, n (%)

9 (14)Junior compulsory

23 (36)Senior high school

32 (50)Postgraduate or university

Occupation, n (%)

59 (89)Working, retired

7 (11)Sick leave

Clinical tumor stage, n (%)

16 (24)1

29 (44)2

17 (26)3

4 (6)Missing

Treatment, n (%)

50 (76)Adjuvant hormonal therapy

20 (30)EBRTa

46 (70)Brachytherapy combined with EBRT

aEBRT: external beam radiotherapy.
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Table 3. Occurrences, frequency, and distress of the symptoms as reported in the app by patients with prostate cancer (N=63) during their radiotherapy.

Distress (N=14)FrequencyOccurrenceSymptoms (number of patients re-
porting at least once)

RangeMean (SD)RangeMean (SD)n (%)

1-32.07 (0.437)1-42.18 (0.676)1875 (18.70)Urinary urgency (n=60)

1-42.06 (0.577)1-42.22 (0.589)1838 (18.33)Fatigue (n=58)

1-41.89 (0.429)1-41.99 (0.483)1621 (16.17)Hot flushes (n=43)

1-42.22 (0.734)1-42.28 (0.692)1053 (10.50)Difficulties in urinating (n=47)

1-42.38 (0.559)1-42.30 (0.714)685 (6.83)Pain (n=46)

1-42.20 (0.592)N/AN/Aa651 (6.49)Insomnia (n=43)

1-42.10 (0.536)1-42.08 (0.525)598 (5.97)Diarrhea (n=48)

1-42.14 (0.602)1-31.94 (0.568)358 (3.58)Urinary leakage (n=27)

1-42.01 (0.756)1-31.59 (0.527)273 (2.72)Stool leakage (n=29)

1-42.20 (0.689)N/AN/A255 (2.54)Obstipation (n=30)

1-42.39 (0.780)1-42.29 (0.885)253 (2.52)Depression (n=28)

1-42.20 (0.610)1-41.95 (0.724)248 (2.48)Worry (n=23)

1-31.79 (0.497)1-42.23 (0.833)175 (1.75)Hematuria (n=33)

1-41.93 (0.608)N/AN/A142 (1.42)Blood in stool (n=22)

aN/A: not applicable.

Table 4. Distribution of the alerts as reported in the app by patients with prostate cancer (N=63) during their radiotherapy presented on symptom and
alert levels.

Red alerts, N=517, n (%)Yellow alerts, N=1049, n (%)Symptoms (number of patients reporting)

127 (24.6)359 (34.22)Urinary urgency (n=52)

212 (41.0)287 (27.36)Pain (n=63)

72 (13.9)274 (26.12)Difficulties urinating (n=44)

38 (7.4)75 (7.15)Depressed (n=13)

36 (6.9)29 (2.77)Worry (n=16)

32 (6.2)25 (2.38)Hematuria (n=21)

0 (0.0)0 (0.00)Obstipation

0 (0.0)0 (0.00)Blood in stool

A total of 47 (75%) patients sent 433 free-text comments
through the open question. These mainly consisted of the
message “You don´t need to call, my symptom is the same as
yesterday.” Other free-text messages were such as “I have back
pain but cannot see how this could be related to the treatment”
or reporting another symptom not included in the app, for
example, “I feel dizzy.” The free-text was also used for other
communications with the nurses such as wishing the nurse a
good weekend or describing upcoming plans for the patient’s
weekend.

Patients’ Perceptions of the App
The analysis of the interviews resulted in the following six
categories: reporting and content, self-care advice, historical
graphs, alerts, technology, and safety and novelty. Overall, the
patients reported that it was easy to use the app, even those few
who were not accustomed to smartphones. It was not particularly
time-consuming to send reports daily, and the patients described

reporting as becoming a routine. Reporting symptoms was
described as making the patients reflect over their own
well-being.

Reporting and Content
According to the patients (n=44), the possibility to report daily
facilitated reflection on their symptoms and illness:

When I answered the questions, I thought a lot about
how I was feeling...It gave me perspective on my
illness...I was feeling pretty good after all... [P6, age
73 years]

The content and the design of the questions were described as
relevant by the majority of the patients (n=48); however, some
(n=10) said that it was sometimes difficult to nuance the answer
alternatives:
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Relevant questions, but might be a little blunt; hard
to know what is meaningful to report, hard to put the
level of how to respond to such as “not at all” or “a
little” distress in the beginning. [P58, age 74 years]

Some patients (n=16) wanted the possibility to say more about
the symptoms, and 3 said that the app lacked symptoms such
as gas in the stomach and dizziness.

The reporting sometimes became a routine for the patients
(n=20) commenting that:

I did it every morning after listening to the news on
the radio. [P56, age 72 years]

Some patients (n=7) said that they appreciated the reminder that
came at 3 PM, if they had not submitted a report earlier that
day.

Self-Care Advice
The self-care advice was read by the majority of patients (n=43).
Many of them (n=25) reported that the advice had been
important to them, particularly concerning knowledge (n=18)
and support to alleviate symptom burden (n=7). A few patients
(n=5) said that they had already received the information from
the nurses about self-care advice or side effects, or they had
decided that they did not need or want to use that feature of the
app.

Historical Graphs
A total of 21 patients reported that they followed their symptoms
over time in the graphs, and they described how this function
gave them and their families confirmation of their well-being:

I looked at the lines and it gave me in some strange
way a confirmation of how I was feeling [P24, age 69
years]

I used the graphs to show my family and friends that
I actually felt good during the treatment. [P21, age
73 years]

Some patients (n=13) stated that they did not follow their own
graphs, mainly because they had forgotten they had the option
to do so (n=7).

Alerts
To be contacted by the nurses in connection with an alert was
described as positive (n=19) through the direct dialogue with
the nurses:

It felt good to be called by the nurse... it was a
confirmation that it worked...I felt like a VIP and my
problem was easily solved by just talking to the nurse.
[P21, age 73 years]

There were also patients who expressed a wish to decide for
themselves when to call the nurse (n=10). A total of 4 patients
did not want to be contacted because of alerts, and they
described how they had learned to adjust their responses to
avoid a call from the nurse:

It took me about a week to fine tune the level at which
to report symptoms. At the start the nurses called me
pretty often, but then I learned how to report the

symptoms so as to avoid being contacted
unnecessarily. [P29, age 55 years]

Technology
The majority of the patients (n=37) had not experienced any
technological problem commenting that:

There was no problem at all with the phone...not at
al...it was so easy to use that anyone can learn to use
it...even for me as a non-technical person... [P16, age
72 years]

The technological problems that were reported by the patients
were primarily connected to the beginning of the reporting
period (n=20). Technological problems such as sending the
report and having problems moving on to the next question in
the app were solved by the patients themselves by restarting the
smartphone. Other technical issues described by the patients
were related to the server (n=2), insufficient connection to the
network (n=3), and the need to log-in with the PIN each time
they reported (n=2).

Safety and Novelty
Several patients stated that the app gave a sense of security
(n=21) in the form of being seen, monitored, and prioritized by
the health care providers:

It felt like it was easy to get in touch with a nurse who
was online all the time, it has felt really good. [P64,
age 76 years]

Some patients (n=8) described the novelty of the app for future
patients and how it could be of support to both patients and
staff:

It almost feels like having health care staff in one’s
home. I think there may be some kind of...perhaps
less burden on the health care. [P10, age 75 years]

A few patients (n=3) brought up a sense of lack of safety mainly
related to an alert that did not result in contact from the nurse,
which made them question the technology:

I was disappointed when no one called...it seems
questionable whether the system can be trusted. [P59,
age 72 years]

Discussion

Principal Findings
This study shows high adherence to the daily reporting of
symptoms through an interactive smartphone app (Interaktor)
among a group of patients with prostate cancer during the entire
period of radiotherapy and 3 weeks afterwards. In Borosund et
al’s [36] study, 64% of the patients having access to their
Web-based system (described in the Introduction above) for 1
year logged in twice or more. There were no significant
differences between users and nonusers but a trend of higher
use among patients with prostate cancer, no comorbidity, and
more computer experience. In Basch et al’s study [15], the
attrition rate was 73% in completing a Web-based self-report.
Furthermore, patients with prostate cancer have shown high
attrition rates in filling in a daily electronic diary [20]. Hence,
there should be no reason to hinder further implementation of
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mHealth based on the argument of fear of technology. The
patients in this study did not find reporting symptoms every day
to be burdensome; on the contrary, they appreciated it as it gave
them a sense of security even when being at home and not in a
hospital or clinic. This is in contrast to a study that reported that
older adults found it intrusive to be asked about their illness on
a daily basis [29]. All symptoms included in Interaktor were
used during the study period, and the symptoms were relevant
to the patients. Altogether, 16% of the reported symptoms
generated an alert to the nurses, which confirms the literature
that patients with prostate cancer may have severe symptoms
during radiotherapy [4-6]. There were numerous yellow alerts
for pain and problems with urinating; symptoms not necessarily
perceived by the patients as distressing enough to generate an
alert. Another indication that the level was set too low for some
alerts is that some patients described how they learned to
fine-tune their responses to avoid being contacted by the nurses.
This suggests that the risk assessment model should be refined
in a future study or before implementation of the app in the
clinic. Furthermore, 3 alerts out of 1500 alerts did not lead to
any call from the nurse. However, the reason whether this was
a technical error or a human error cannot be ascertained because
this was reported ex post facto in the posttrial telephone
interviews. Overall, only a few patients reported technological
problems, and those problems mainly related to problems
connecting to the server and the Internet and the need to log in
with a PIN code every time. However, it is important to be
aware that there is the risk of false reassurance if the technology
fails [37]. This stresses the importance of the technology and
operation services being optimized and maintained. The reading
of self-care advice and viewing of graphs could not be logged
in this study, something that should be considered for future
development of the app. The majority of the patients stated in
the interviews that they read the self-care advice or followed
their symptom history in the graphs, and they reported it as
supportive. Borosund et al [36] found that the patients’ use of
all of the components in their Web-based system was related
to low social support and high levels of depression in the group
of patients with breast cancer but not in the group of patients
with prostate cancer [36]. Whether these results relate to gender
or cancer diagnosis cannot be concluded. Overall, the patients
in this study appreciated the use of Interaktor and expressed
feelings of being secure, which has been described before but
in a smaller study [26].

It was hypothesized that Interaktor should enhance patients’
participation in their own health care and that taking an active
role will lead to better well-being and health. The theoretical
underpinning (based on person-centered care [25]) in the
development of Interaktor was to consider that patients have
different needs when managing symptoms and concerns in
connection with an illness. The results showed that the patients
used Interaktor in different manner in line with the intention.
Almost all patients reported daily, some used the graphs for
their own symptom monitoring, some used the self-care advice,
and some actively calibrated their responses to take own control
over when to be contacted by the nurses. A study in the same
sample also demonstrate that the use of Interaktor reduced
symptom burden, particularly concerning urinary-related
symptoms and emotional functioning [28]. One explanation

could be that the patients’ use of Interaktor enhance an active
role in taking control over their own well-being and health. It
is known that patients need and want to engage in active
participation at different levels [38]. Patient participation is built
upon relationships and shared knowledge [39], but this may be
difficult to achieve today, as health care providers’ time with
patients is reduced. Angel and Frederiksen [39] state in their
review that a mutual relationship is difficult to achieve if a
physical and temporal space is not established. Others report
that to achieve patient participation, extended conversations are
not required [40]. In face-to-face interviews in the same study
sample, the patients using Interaktor described how the app
facilitated and increased their involvement in care and that a
mutual relationship was achieved between the patient and the
health care providers, which was not so apparent in the control
group [41]. More studies are required before conclusions can
be drawn about patient outcomes, for example, on quality of
life and clinical recovering. However, Interaktor apparently
offers an interactivity with the health care providers that
facilitates patients to feel secure, which might be a motive to
high adherence of using the app.

Methodological Considerations
The study has some methodological limitations. The patients
who entered the study may have been more interested in using
mHealth than nonparticipants, which might have impacted the
findings. However, the participation rate, that is, 62%, is
comparable with interventional clinical studies and is considered
acceptable [42]. This study sample had a mean age of 69 years
and thus was a cohort of older adults. In the literature, there
have been discussions about the challenges older people can
face with new technologies [43-45]. The lack of technical skills
among older people and health care professionals has been
described as hindering the implementation of information
communication technology innovations [43,44]. Furthermore,
lack of Internet access, problems with logging in, and unreliable
wireless coverage have been described, which may decrease
the participants’ accessibility and interest [45]. This was not
apparent in this study, and there were very few technological
problems described. Technological development is rapidly
moving forward and doubts around older peoples’ interest and
ability to use technological tools seem to be disappearing. In
Sweden, 81% of the citizens are smartphone users, and it
continues to rise [46]. Moreover, 58% of people over 65 years
of age use a smartphone, and among those 75 years and older,
47% have a smartphone. The figures are similar in Germany
[47]. Another reason for nonparticipation and dropout can be
apprehension concerning cognitive accessibility or that the
content is not user-friendly [22,48,49], but the patients in this
study found the app to be user-friendly with relevant content,
although it might not be so for all patients. Another strength of
this study is the high adherence to daily reporting indicating
that the use of mHealth is promising as an important tool in
clinical care. Another limitation is that the interviews were not
audiotaped, instead data collection was made by taking notes
in a template following the interview guide. This could limit
the trustworthiness of data because using notes taken by
researchers may make the analysis to be based on already
filtered content. However, 4 test interviews using the template
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showed that it was sufficient to take notes during these short
interviews. Confirmability is attained as the research members
had methodological experience with content analysis and
different professional backgrounds.

Conclusions
Patients with locally advanced prostate cancer adhere to,
appreciate, and face few obstacles using an app for reporting
and managing symptoms on a daily basis during radiotherapy.

The Interaktor seems to consider patients’ different needs
because it has several components that the patients can choose
depending on their own needs. The patients felt secure when
being monitored, and using the Interaktor increased their own
reflections about their own well-being. The Interaktor seems to
enable self-management and serves as a facilitator to attain
person-centered care, although some adjustment and further
development of the content will be beneficial for future use.

Acknowledgments
This study was funded by the Swedish Research Council for Health, Working Life and Welfare and Karolinska Institutet.

Conflicts of Interest
None declared.

References

1. Arnold M, Karim-Kos HE, Coebergh JW, Byrnes G, Antilla A, Ferlay J, et al. Recent trends in incidence of five common
cancers in 26 European countries since 1988: analysis of the European Cancer Observatory. Eur J Cancer 2015
Jun;51(9):1164-1187. [doi: 10.1016/j.ejca.2013.09.002] [Medline: 24120180]

2. Tyson MD, Penson DF, Resnick MJ. The comparative oncologic effectiveness of available management strategies for
clinically localized prostate cancer. Urol Oncol 2017 Feb;35(2):51-58. [doi: 10.1016/j.urolonc.2016.03.021] [Medline:
27133953]

3. Paterson C, Robertson A, Smith A, Nabi G. Identifying the unmet supportive care needs of men living with and beyond
prostate cancer: a systematic review. Eur J Oncol Nurs 2015 Aug;19(4):405-418. [doi: 10.1016/j.ejon.2014.12.007] [Medline:
25613370]

4. Blomberg K, Wengström Y, Sundberg K, Browall M, Isaksson AK, Nyman MH, et al. Symptoms and self-care strategies
during and six months after radiotherapy for prostate cancer - scoping the perspectives of patients, professionals and
literature. Eur J Oncol Nurs 2016 Apr;21:139-145. [doi: 10.1016/j.ejon.2015.09.004] [Medline: 26482003]

5. Budäus L, Bolla M, Bossi A, Cozzarini C, Crook J, Widmark A, et al. Functional outcomes and complications following
radiation therapy for prostate cancer: a critical analysis of the literature. Eur Urol 2012 Jan;61(1):112-127. [doi:
10.1016/j.eururo.2011.09.027] [Medline: 22001105]

6. Liberman D, Mehus B, Elliott SP. Urinary adverse effects of pelvic radiotherapy. Transl Androl Urol 2014 Jun;3(2):186-195
[FREE Full text] [doi: 10.3978/j.issn.2223-4683.2014.04.01] [Medline: 26813159]

7. Paterson C, Robertson A, Nabi G. Exploring prostate cancer survivors' self-management behaviours and examining the
mechanism effect that links coping and social support to health-related quality of life, anxiety and depression: a prospective
longitudinal study. Eur J Oncol Nurs 2015 Apr;19(2):120-128. [doi: 10.1016/j.ejon.2014.10.008] [Medline: 25497067]

8. Hsiao CP, Moore IM, Insel KC, Merkle CJ. Symptom self-management strategies in patients with non-metastatic prostate
cancer. J Clin Nurs 2014 Feb;23(3-4):440-449. [doi: 10.1111/jocn.12178] [Medline: 23551614]

9. Chambers SK, Pinnock C, Lepore SJ, Hughes S, O'Connell DL. A systematic review of psychosocial interventions for men
with prostate cancer and their partners. Patient Educ Couns 2011 Nov;85(2):e75-e88. [doi: 10.1016/j.pec.2011.01.027]
[Medline: 21334159]

10. Pachman DR, Barton DL, Swetz KM, Loprinzi CL. Troublesome symptoms in cancer survivors: fatigue, insomnia,
neuropathy, and pain. J Clin Oncol 2012 Oct 20;30(30):3687-3696. [doi: 10.1200/JCO.2012.41.7238] [Medline: 23008320]

11. Maher EJ. Managing the consequences of cancer treatment and the English National Cancer Survivorship Initiative. Acta
Oncol 2013 Feb;52(2):225-232. [doi: 10.3109/0284186X.2012.746467] [Medline: 23237053]

12. Kotronoulas G, Kearney N, Maguire R, Harrow A, Di Domenico D, Croy S, et al. What is the value of the routine use of
patient-reported outcome measures toward improvement of patient outcomes, processes of care, and health service outcomes
in cancer care? A systematic review of controlled trials. J Clin Oncol 2014 May 10;32(14):1480-1501. [doi:
10.1200/JCO.2013.53.5948] [Medline: 24711559]

13. Valderas JM, Kotzeva A, Espallargues M, Guyatt G, Ferrans CE, Halyard MY, et al. The impact of measuring patient-reported
outcomes in clinical practice: a systematic review of the literature. Qual Life Res 2008 Mar;17(2):179-193. [doi:
10.1007/s11136-007-9295-0] [Medline: 18175207]

14. Ruland CM, Andersen T, Jeneson A, Moore S, Grimsbø GH, Børøsund E, et al. Effects of an internet support system to
assist cancer patients in reducing symptom distress: a randomized controlled trial. Cancer Nurs 2013;36(1):6-17. [doi:
10.1097/NCC.0b013e31824d90d4] [Medline: 22495503]

JMIR Cancer 2017 | vol. 3 | iss. 2 | e18 | p. 10http://cancer.jmir.org/2017/2/e18/
(page number not for citation purposes)

Langius-Eklöf et alJMIR CANCER

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.ejca.2013.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24120180&dopt=Abstract
http://dx.doi.org/10.1016/j.urolonc.2016.03.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27133953&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2014.12.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25613370&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2015.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26482003&dopt=Abstract
http://dx.doi.org/10.1016/j.eururo.2011.09.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22001105&dopt=Abstract
http://dx.doi.org/10.3978/j.issn.2223-4683.2014.04.01
http://dx.doi.org/10.3978/j.issn.2223-4683.2014.04.01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26813159&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2014.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25497067&dopt=Abstract
http://dx.doi.org/10.1111/jocn.12178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23551614&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2011.01.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21334159&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2012.41.7238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23008320&dopt=Abstract
http://dx.doi.org/10.3109/0284186X.2012.746467
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23237053&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2013.53.5948
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24711559&dopt=Abstract
http://dx.doi.org/10.1007/s11136-007-9295-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18175207&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0b013e31824d90d4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22495503&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Basch E, Deal AM, Kris MG, Scher HI, Hudis CA, Sabbatini P, et al. Symptom monitoring with patient-reported outcomes
during routine cancer treatment: a randomized controlled trial. J Clin Oncol 2016 Feb 20;34(6):557-565. [doi:
10.1200/JCO.2015.63.0830] [Medline: 26644527]

16. Denis F, Lethrosne C, Pourel N, Molinier O, Pointreau Y, Domont J, et al. Randomized trial comparing a web-mediated
follow-up with routine surveillance in lung cancer patients. J Natl Cancer Inst 2017 Sep 1;109(9). [doi: 10.1093/jnci/djx029]
[Medline: 28423407]

17. Fiordelli M, Diviani N, Schulz PJ. Mapping mHealth research: a decade of evolution. J Med Internet Res 2013 May
21;15(5):e95 [FREE Full text] [doi: 10.2196/jmir.2430] [Medline: 23697600]

18. Nasi G, Cucciniello M, Guerrazzi C. The role of mobile technologies in health care processes: the case of cancer supportive
care. J Med Internet Res 2015 Feb 12;17(2):e26 [FREE Full text] [doi: 10.2196/jmir.3757] [Medline: 25679446]

19. Maguire R, Ream E, Richardson A, Connaghan J, Johnston B, Kotronoulas G, et al. Development of a novel remote patient
monitoring system: the advanced symptom management system for radiotherapy to improve the symptom experience of
patients with lung cancer receiving radiotherapy. Cancer Nurs 2015;38(2):E37-E47. [doi: 10.1097/NCC.0000000000000150]
[Medline: 24836956]

20. Paterson C, Jones M, Rattray J, Lauder W, Nabi G. What is the mechanism effect that links social support to coping and
psychological outcome within individuals affected by prostate cancer? Real time data collection using mobile technology.
Eur J Oncol Nurs 2016 Apr;21:126-133. [doi: 10.1016/j.ejon.2015.09.002] [Medline: 26440544]

21. Wang J, Wang Y, Wei C, Yao NA, Yuan A, Shan Y, et al. Smartphone interventions for long-term health management of
chronic diseases: an integrative review. Telemed J E Health 2014 Jun;20(6):570-583. [doi: 10.1089/tmj.2013.0243] [Medline:
24787747]

22. Boulos MN, Brewer AC, Karimkhani C, Buller DB, Dellavalle RP. Mobile medical and health apps: state of the art, concerns,
regulatory control and certification. Online J Public Health Inform 2014 Feb 5;5(3):229 [FREE Full text] [doi:
10.5210/ojphi.v5i3.4814] [Medline: 24683442]

23. Hamine S, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS. Impact of mHealth chronic disease management on treatment
adherence and patient outcomes: a systematic review. J Med Internet Res 2015 Feb 24;17(2):e52 [FREE Full text] [doi:
10.2196/jmir.3951] [Medline: 25803266]

24. Olsson CE, Alsadius D, Pettersson N, Tucker SL, Wilderäng U, Johansson KA, et al. Patient-reported sexual toxicity after
radiation therapy in long-term prostate cancer survivors. Br J Cancer 2015 Sep 1;113(5):802-808. [doi: 10.1038/bjc.2015.275]
[Medline: 26241816]

25. Olsson L, Jakobsson Ung E, Swedberg K, Ekman I. Efficacy of person-centred care as an intervention in controlled trials
- a systematic review. J Clin Nurs 2013 Feb;22(3-4):456-465. [doi: 10.1111/jocn.12039] [Medline: 23231540]

26. Sundberg K, Langius Eklöf A, Blomberg K, Isaksson AK, Wengström Y. Feasibility of an interactive ICT-platform for
early assessment and management of patient-reported symptoms during radiotherapy for prostate cancer. Eur J Oncol Nurs
2015 Oct;19(5):523-528. [doi: 10.1016/j.ejon.2015.02.013] [Medline: 25813529]

27. Algilani S, Langius-Eklöf A, Kihlgren A, Blomberg K. An interactive ICT platform for early assessment and management
of patient-reported concerns among older adults living in ordinary housing - development and feasibility. J Clin Nurs 2017
Jun;26(11-12):1575-1583. [doi: 10.1111/jocn.13468] [Medline: 27381423]

28. Sundberg K, Wengström Y, Blomberg K, Hälleberg-Nyman M, Frank C, Langius-Eklöf A. Early detection and management
of symptoms using an interactive smartphone application (Interaktor) during radiotherapy for prostate cancer. Support Care
Cancer 2017 Jul;25(7):2195-2204. [doi: 10.1007/s00520-017-3625-8] [Medline: 28236145]

29. Mort M, Roberts C, Pols J, Domenech M, Moser I, EFORTT investigators. Ethical implications of home telecare for older
people: a framework derived from a multisited participative study. Health Expect 2015 Jun;18(3):438-449. [doi:
10.1111/hex.12109] [Medline: 23914810]

30. Regionala Cancercentrum i Samverkan. Cancercentrum.se. Uppsala Örebro: RCC; 2015. Prostatacancer Nationellt
vårdprogram [Prostate National Care Program] URL: http://www.cancercentrum.se/globalassets/cancerdiagnoser/
prostatacancer/vardprogram/natvp_prostatacancer_v.1.1_20150429_final.pdf [accessed 2017-10-10] [WebCite Cache ID
6negsoevO]

31. Portenoy RK, Thaler HT, Kornblith AB, Lepore JM, Friedlander-Klar H, Kiyasu E, et al. The Memorial Symptom Assessment
Scale: an instrument for the evaluation of symptom prevalence, characteristics and distress. Eur J Cancer
1994;30A(9):1326-1336. [Medline: 7999421]

32. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res 2005 Nov;15(9):1277-1288.
[doi: 10.1177/1049732305276687] [Medline: 16204405]

33. Krippendorff K. Content Analysis: An Introduction to Its Methodology. Thousand Oaks, CA: Sage Publications, Inc; 2013.
34. Sandelowski M. Real qualitative researchers do not count: the use of numbers in qualitative research. Res Nurs Health 2001

Jun;24(3):230-240. [Medline: 11526621]
35. International Council of Nurses. 2006. The ICN code of ethics for nurses URL: http://www.icn.ch/who-we-are/

code-of-ethics-for-nurses/ [accessed 2017-01-20] [WebCite Cache ID 6neiq6AKp]

JMIR Cancer 2017 | vol. 3 | iss. 2 | e18 | p. 11http://cancer.jmir.org/2017/2/e18/
(page number not for citation purposes)

Langius-Eklöf et alJMIR CANCER

XSL•FO
RenderX

http://dx.doi.org/10.1200/JCO.2015.63.0830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26644527&dopt=Abstract
http://dx.doi.org/10.1093/jnci/djx029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28423407&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://www.jmir.org/2015/2/e26/
http://dx.doi.org/10.2196/jmir.3757
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25679446&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0000000000000150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24836956&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2015.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26440544&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2013.0243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24787747&dopt=Abstract
http://europepmc.org/abstract/MED/24683442
http://dx.doi.org/10.5210/ojphi.v5i3.4814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24683442&dopt=Abstract
http://www.jmir.org/2015/2/e52/
http://dx.doi.org/10.2196/jmir.3951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25803266&dopt=Abstract
http://dx.doi.org/10.1038/bjc.2015.275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26241816&dopt=Abstract
http://dx.doi.org/10.1111/jocn.12039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23231540&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2015.02.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25813529&dopt=Abstract
http://dx.doi.org/10.1111/jocn.13468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27381423&dopt=Abstract
http://dx.doi.org/10.1007/s00520-017-3625-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28236145&dopt=Abstract
http://dx.doi.org/10.1111/hex.12109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23914810&dopt=Abstract
http://www.cancercentrum.se/globalassets/cancerdiagnoser/prostatacancer/vardprogram/natvp_prostatacancer_v.1.1_20150429_final.pdf
http://www.cancercentrum.se/globalassets/cancerdiagnoser/prostatacancer/vardprogram/natvp_prostatacancer_v.1.1_20150429_final.pdf
http://www.webcitation.org/

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

                                            6negsoevO
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7999421&dopt=Abstract
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11526621&dopt=Abstract
http://www.icn.ch/who-we-are/code-of-ethics-for-nurses/
http://www.icn.ch/who-we-are/code-of-ethics-for-nurses/
http://www.webcitation.org/

                                            6neiq6AKp
http://www.w3.org/Style/XSL
http://www.renderx.com/


36. Børøsund E, Cvancarova M, Ekstedt M, Moore SM, Ruland CM. How user characteristics affect use patterns in web-based
illness management support for patients with breast and prostate cancer. J Med Internet Res 2013 Mar 1;15(3):e34 [FREE
Full text] [doi: 10.2196/jmir.2285] [Medline: 23454601]

37. Whitehead L, Seaton P. The effectiveness of self-management mobile phone and tablet apps in long-term condition
management: a systematic review. J Med Internet Res 2016 May 16;18(5):e97 [FREE Full text] [doi: 10.2196/jmir.4883]
[Medline: 27185295]

38. Brundage MD, Feldman-Stewart D, Tishelman C. How do interventions designed to improve provider-patient communication
work? Illustrative applications of a framework for communication. Acta Oncol 2010;49(2):136-143. [doi:
10.3109/02841860903483684] [Medline: 20100151]

39. Angel S, Frederiksen KN. Challenges in achieving patient participation: a review of how patient participation is addressed
in empirical studies. Int J Nurs Stud 2015 Sep;52(9):1525-1538. [doi: 10.1016/j.ijnurstu.2015.04.008] [Medline: 25980558]

40. Sahlsten MJ, Larsson IE, Plos KA, Lindencrona CS. Hindrance for patient participation in nursing care. Scand J Caring
Sci 2005 Sep;19(3):223-229. [doi: 10.1111/j.1471-6712.2005.00336.x] [Medline: 16101850]

41. Hälleberg Nyman M, Frank C, Langius-Eklöf A, Blomberg K, Sundberg K, Wengström Y. Patients' perspective on
participation in care with or without the support of a smartphone app during radiotherapy for prostate cancer: qualitative
study. JMIR Mhealth Uhealth 2017 Jul 26;5(7):e107 [FREE Full text] [doi: 10.2196/mhealth.6829] [Medline: 28747294]

42. Sygna K, Johansen S, Ruland CM. Recruitment challenges in clinical research including cancer patients and their caregivers.
A randomized controlled trial study and lessons learned. Trials 2015 Sep 25;16:428 [FREE Full text] [doi:
10.1186/s13063-015-0948-y] [Medline: 26407547]

43. Kapadia V, Ariani A, Li J, Ray PK. Emerging ICT implementation issues in aged care. Int J Med Inform 2015
Nov;84(11):892-900. [doi: 10.1016/j.ijmedinf.2015.07.002] [Medline: 26250987]

44. While A, Dewsbury G. Nursing and information and communication technology (ICT): a discussion of trends and future
directions. Int J Nurs Stud 2011 Oct;48(10):1302-1310. [doi: 10.1016/j.ijnurstu.2011.02.020] [Medline: 21474135]

45. Stellefson M, Chaney B, Barry AE, Chavarria E, Tennant B, Walsh-Childers K, et al. Web 2.0 chronic disease
self-management for older adults: a systematic review. J Med Internet Res 2013 Feb 14;15(2):e35 [FREE Full text] [doi:
10.2196/jmir.2439] [Medline: 23410671]

46. Davidsson P, Findahl O, Internetstiftelsen i Sverige. Iis.se. Stockholm: Internetstiftelsen i Sverige; 2016. Svenskarna och
internet 2016. Undersökning om svenskarnas internetvanor [Swedes and the Internet. Survey on the online habits] URL:
https://www.iis.se/docs/Svenskarna_och_internet_2016.pdf [accessed 2017-05-20] [WebCite Cache ID 6qb7v5zN7]

47. Ernsting C, Dombrowski SU, Oedekoven M, O Sullivan JL, Kanzler M, Kuhlmey A, et al. Using smartphones and health
apps to change and manage health behaviors: a population-based survey. J Med Internet Res 2017 Apr 5;19(4):e101 [FREE
Full text] [doi: 10.2196/jmir.6838] [Medline: 28381394]

48. Greysen SR, Chin Garcia C, Sudore RL, Cenzer IS, Covinsky KE. Functional impairment and Internet use among older
adults: implications for meaningful use of patient portals. J Am Med Assoc Intern Med 2014 Jul;174(7):1188-1190 [FREE
Full text] [doi: 10.1001/jamainternmed.2014.1864] [Medline: 24839165]

49. Kottorp A, Nygård L, Hedman A, Öhman A, Malinowsky C, Rosenberg L, et al. Access to and use of everyday technology
among older people: an occupational justice issue – but for whom? J Occup Sci 2016 Mar 16;23(3):382-388. [doi:
10.1080/14427591.2016.1151457]

Abbreviations
EBRT: external beam radiation therapy
mHealth: mobile health
N/A: not applicable
PROMs: patient-reported outcome measures
PIN: personal identification number

Edited by G Eysenbach; submitted 28.02.17; peer-reviewed by A Roberts, N Azevedo; comments to author 13.04.17; revised version
received 05.06.17; accepted 20.09.17; published 31.10.17

Please cite as:
Langius-Eklöf A, Christiansen M, Lindström V, Blomberg K, Hälleberg Nyman M, Wengström Y, Sundberg K
Adherence to Report and Patient Perception of an Interactive App for Managing Symptoms During Radiotherapy for Prostate Cancer:
Descriptive Study of Logged and Interview Data
JMIR Cancer 2017;3(2):e18
URL: http://cancer.jmir.org/2017/2/e18/
doi: 10.2196/cancer.7599
PMID: 29089290

JMIR Cancer 2017 | vol. 3 | iss. 2 | e18 | p. 12http://cancer.jmir.org/2017/2/e18/
(page number not for citation purposes)

Langius-Eklöf et alJMIR CANCER

XSL•FO
RenderX

http://www.jmir.org/2013/3/e34/
http://www.jmir.org/2013/3/e34/
http://dx.doi.org/10.2196/jmir.2285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23454601&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/10.3109/02841860903483684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20100151&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2015.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25980558&dopt=Abstract
http://dx.doi.org/10.1111/j.1471-6712.2005.00336.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16101850&dopt=Abstract
http://mhealth.jmir.org/2017/7/e107/
http://dx.doi.org/10.2196/mhealth.6829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28747294&dopt=Abstract
http://europepmc.org/abstract/MED/26407547
http://dx.doi.org/10.1186/s13063-015-0948-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26407547&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2015.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26250987&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2011.02.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21474135&dopt=Abstract
http://www.jmir.org/2013/2/e35/
http://dx.doi.org/10.2196/jmir.2439
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23410671&dopt=Abstract
https://www.iis.se/docs/Svenskarna_och_internet_2016.pdf
http://www.webcitation.org/

                                            6qb7v5zN7
http://www.jmir.org/2017/4/e101/
http://www.jmir.org/2017/4/e101/
http://dx.doi.org/10.2196/jmir.6838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28381394&dopt=Abstract
http://europepmc.org/abstract/MED/24839165
http://europepmc.org/abstract/MED/24839165
http://dx.doi.org/10.1001/jamainternmed.2014.1864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24839165&dopt=Abstract
http://dx.doi.org/10.1080/14427591.2016.1151457
http://cancer.jmir.org/2017/2/e18/
http://dx.doi.org/10.2196/cancer.7599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29089290&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Ann Langius-Eklöf, Mats Christiansen, Veronica Lindström, Karin Blomberg, Maria Hälleberg Nyman, Yvonne Wengström,
Kay Sundberg. Originally published in JMIR Cancer (http://cancer.jmir.org), 31.10.2017. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Cancer, is
properly cited. The complete bibliographic information, a link to the original publication on http://cancer.jmir.org/, as well as
this copyright and license information must be included.

JMIR Cancer 2017 | vol. 3 | iss. 2 | e18 | p. 13http://cancer.jmir.org/2017/2/e18/
(page number not for citation purposes)

Langius-Eklöf et alJMIR CANCER

XSL•FO
RenderX

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

