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ABSTRACT

Objective To evaluate patients’ experiences of using a
web-based application, especially its usability as support
for self-care activities after prostate cancer surgery.
Design A deductive content analysis was used, stemming
from the Fit between Individuals, Task and Technology
(FITT) framework.

Setting One surgical department in south of Sweden
between October 2015 and April 2016 and between
September 2017 and July 2018.

Participants Fifteen men who had undergone radical
prostatectomy for prostate cancer.

Results By organising data in accordance with the FITT
model, three main categories with ten subcategories were
identified. Patients gave feedback on functions that suited
them and their needs, as well as potential adjustments
and improvements. Patients experienced that ePATH

gave them easy access to reliable information regarding
their rehabilitation. Directed information about ePATH at
enrolment was seen as important. ePATH was perceived to
have a logical structure that was easy to follow. However,
when the structure was unclear, patients became less
motivated to use a function.

Conclusions Patients experienced ePATH as satisfactorily
user-friendly and useful as a complementary self-
management support after prostate cancer surgery,
especially when the information and tasks were tailored

to their preferences and the system design features
supported individual autonomy.

BACKGROUND

In 2015, a standardised care pathway (SCP)
for prostate cancer was launched by the
Swedish government." As part of the SCP,
patients are assigned a contact nurse, whose
task is to facilitate access to care. The nurse
provides information and education related
to the disease, treatment and self-care activ-
ities, supports patients and relatives, coordi-
nates contacts within healthcare and assesses
and monitors the patient’s symptoms.”
However, a recent study in men diagnosed
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Strengths and limitations of this study

» The usability testing was conducted at one surgical
department in a medium-sized hospital in the south
of Sweden.

» A sample of 15 men could be considered too small
to provide reliable data, but even smaller sample
sizes are quite common and can be meaningful as
they cover a variety of unique experiences.

» The voluntary nature of patient participation may
have led to our results not being transferable to
other patients with prostate cancer or to men and
women with other cancer diagnoses.

» The usability testing was not video recorded and
some difficulties in using functionalities may have
passed unnoticed.

» We used the Fit between Individuals, Task and
Technology framework to describe and analyse the
current fit between individual, task and technology,
to identify how to improve the interaction between
those aspects in ePATH.

with prostate cancer showed that the patients
felt that they were in a vacuum and constantly
waiting for information, both before diag-
nosis and during and after treatment. A need
for more personalised support to patients
and their families, especially in rehabilita-
tion after treatment, was suggested.” Short-
comings in the rehabilitation after surviving
cancer have been found in other studies as
well, and improved follow-up and effective
interventions have been called for.* e-Health
applications have the potential to provide
support to everyone, everywhere, and to facil-
itate contact with healthcare services when it
is most convenient for the user.

There are several studies describing
development and evaluation of e-Health
tools in prostate cancer care.”® However,
the applications have different focus and
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some lack theoretical basis for their content or inter-
face.®® ? Golsteijn et al’ focus solely on physical activi-
ties, while Davis et al,5 Frankland et af and Bartlett et
al focus on information and guidance to follow up in
accordance with the standardised care plan. Several
of the applications apply to cancer illness in general or
to multiple diagnoses,” ™ which makes tailoring of the
content more difficult. Ruland et al’ investigated several
important components, such as long-term follow-up,
interactive forums with contact nurses and other patients,
and support and monitoring of symptoms. This is the
tool that most resembles the tool evaluated in this study
with respect to multimodality and patient-driven use.
Frankland et al’ focused mainly on costs and differences
between traditional appointment-based follow-up care
and an online-supported self-management and follow-up
care programme. Although attention to e-Health appli-
cations has increased in cancer care, few studies focus on
e-Health applications as person-centred rehabilitation
support in the aftermath of prostate cancer treatment.'’
In response to this scarcity, we designed a web platform,
based on postoperative self-management needs that have
been considered essential by patients in past studies.” It
has a theoretical base, emphasising autonomy, compe-
tence and relatedness, and guides the patient up to 12
months after treatment.''

Thus, the aim of the current study was to evaluate
patients’ experiences of using a web-based application,
especially its usability as support for self-care activities
after prostate cancer surgery.

METHODS

Design and theoretical framework

The study consisted of usability testing of ePATH using
a think-aloud technique and semistructured interviews.
The goal was to identify design and functionality issues
along with usability problems in using an e-Health appli-
cation as support for self-care activities after prostate
cancer surgery. Usability can be improved only with an
understanding of the tasks that patients need to perform
in the course of their ‘self-management and rehabilita-
tion work’.'* We, therefore, approached usability from the
patients’ perspective through the lens of the Fit between
Individuals, Task and Technology (FITT) framework, to
determine the Fit between Individual, Task and Tech-
nology. This framework was developed by Ammenwerth
et al” based on the idea that the adoption of e-Health
support depends on the fit between user and technology,
and between task and technology. This means that the
fit in the interaction between the attributes is more
important than the individuals attributes themselves, and
this must also be considered."” The assumption is that the
attributes of the individual, the task and the technology
affect the fit between them, which in turn will have an
influence on the utilisation and adoption of the e-Health
support (figure 1). In this study, the FITT framework
is used to describe and analyse the current fit between

User:

Patients with
prostate cancer

e-Health literacy

Personal skills/knowledge in IT
Technical bugs

Users’ expectations on ePATH

User behavior
Relevance of task
Complexity of task
Clarity of instructions

Task:

Self-care Technology:

Symptom ePATH
monitoring Graphs
Information Tracking

Communication Rating

Applied informatics
Visualization
Up-to-date information
Interpretability
Optimization of functions

Figure 1 The FITT (fit between individuals, task and
technology) framework, applied to usability testing of ePATH
in prostate cancer patients.

individual, task and technology, which can be used to
identify how to improve the interaction between those
aspects in ePATH.

The web-based application

ePATH is an interactive e-Health application that is
accessible through computer, smartphone or tablet
devices, using secure authentication. The content and
functionality of ePATH was developed with end users,
by applying user-centred design.'*'® ePATH is based
on five content areas that have been considered to be
essential for posthospital self-management of care and
rehabilitation.® 17 8 Furthermore, ePATH is conceptu-
ally based on self-determination theory (SDT),!! with
the assumption that intrinsic motivation, the ‘drive’ to
sustain performance of self-care activities at home, is
promoted by patient autonomy, competence and related-
ness. Social contexts that support fulfilment of these basic
psychological needs also facilitate more autonomous
functioning.11 ' ¢ePATH enhances patient autonomy by
providing access to communication and interaction with
healthcare professionals. Also, ePATH provides access to
tailored information and self-care activities in partnership
with the contact nurse. The patient can track self-care
activities (e.g. physical activity and pelvic floor muscle
training) and monitor symptoms (e.g. urinary leakage).
The registrations are displayed numerically as tables
or in graphs, and can be followed over time, providing
feedback to enhance motivation. Important dates can be
added to the calendar and there is also a private diary
function. Further, there is a messaging function, allowing
the patient to send text-based messages to his contact
nurse, and the contact nurse has the possibility to respond
or send supportive messages to the patient.”’
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Patient and public involvement

User-centred design approach was used as it provides a
variety of methods (e.g. interviews, think-aloud tech-
niques) to allow end users to influence how the product
takes shape.'”'* ' Patients who had undergone prostate
cancer surgery were involved in the design and develop-
ment of the ePATH platform by sharing their experiences,
preferences and needs, which informed the content and
functionality of ePATH. Patients were not involved in
designing the research study, nor with service develop-
ment with the entire ecosystem, but only the e-Health
service. The results have been disseminated to the study
participants and patient associations.

Procedures

The usability testing was conducted at the surgical depart-
ment of a medium-sized hospital in the south of Sweden,
to provide users (patients and contact nurses) with a
system with a real look and feel and to determine the
acceptance of the e-Health application and its features in
everyday work. The contact nurses got an introduction
to ePATH from the research team, during which they
were able to test how to log in using their staff identifica-
tion security card, and learnt how to introduce patients
to ePATH, send messages and provide information. A
user manual was developed as support for staff during
the usability study. Eligible patients were informed about
the study by their contact nurse in connection with their
diagnosis (verbal and written information). Those who
agreed to participate got an introduction to ePATH from
the contact nurse. A written tutorial for patients was
handed out, describing the full range of functions offered
by ePATH. When the patients had been using ePATH
for about 4weeks, a researcher (CW) contacted each of
them, asking for an interview to discuss their experiences
of using the e-Health tool.

Participants and setting

Fifteen men, aged 56-72 years, diagnosed with prostate
cancer and treated with radical prostatectomy, were
invited to use ePATH postsurgery, and then participate
in a follow-up interview. Inclusion criteria were to have
access to a computer or tablet and a mobile BankID for
secure login. All 15 men agreed to participate in the study
and sampling ended after 15 usability tests and interviews,
as no substantial new information was retrieved. Usability
testing and interviews were made in two rounds, October
2015 to April 2016 and September 2017 to July 2018.

Data collection methods

After the introduction to ePATH from the contact nurse,
patients who agreed to participate in the study were
invited to test ePATH for 4 weeks postsurgery. During these
weeks, they were encouraged to try out and use functions
in ePATH. To set the date and time for interviews after
the usability tests, one of the researchers (CW) contacted
the patients who had agreed to participate in the study.
Interviews were conducted in a conference room at the

hospital by pairs of researchers (KS and OF, LN and CW).
The usability testing started with a think-aloud session,
followed by semistructured interviews loosely based
on items in the modified System Usability Scale.”’ The
usability test sessions lasted from 11 to 57 min (mean=27).
When showing the researchers how ePATH was used,
users thought aloud while signing in, performing various
activities within ePATH, and using various functions of
ePATH. The think-aloud was guided by the same areas of
function and content as described in the ePATH instruc-
tions. During the session, users reflected on how ePATH
could be improved, that is, functions, communication
and visualisation of patient data. During the interviews,
probing questions were used to encourage the partici-
pants to elaborate on situations which were problematic
or where they had concerns and to discuss possible causes
or suggestions for improvements. All interviews were
recorded and transcribed verbatim. In order to increase
credibility, all quotations are presented with the quoted
participant numbered.

All participants gave written informed consent to partic-
ipate in the study.”

Analysis of the interviews

The transcribed interviews were analysed with content
analysis using a deductive approach.” As a first step,
four authors (LN, CW, ME and KS) read all transcripts
to obtain an understanding of the whole. The transcripts
were then coded separately. In the next step, all authors
discussed the interpretation of the data and compared
the coding. A structured categorisation matrix was then
developed based on the FITT framework,"” to sort data
into the predefined categories (figure 1). The structure
for figure 1 was made by one author (AH). The relations
between patients, ePATH and its content were used as an
outline for the understanding of what influenced patients’
utilisation of ePATH. Subcategories and main categories
were discussed by all the authors and grouped based on
how they were linked together. To increase trustworthi-
ness, discussions in the research group continued until
no inconsistencies existed and a shared understanding
was reached.

RESULTS

Organising data in accordance with the FITT model, ten
subcategories were identified and sorted into the three
main categories. The latter captured the fit between
patient, technology and task (figure 2).

Turning input into output: task engagement and completion
Patients found the opportunity to get trustworthy infor-
mation about their diagnosis through the e-Health tool
valuable. Patients reported that online searches for infor-
mation about their illness sometimes took them to sites
that did not provide reliable information. They felt that
ePATH helped them to easily get information they could
trust.
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Technical stability/
Performance

Getting started with ePATH
-managing technology

Technical preparations

— Logical interface

= Information before use

Usability of ePATH —

Degree to which ePATH
=1 assists the patient in task
performance

Simplifies communication

—1 Interaction with the system

— Individual needs

— Relevance of tasks

Turning input into output -
—1 task engagement and ==
completion

— Complexity of registrations

— Reliable information

Figure 2 Usability of ePATH described through three main categories and ten subcategories.

Otherwise you end up sitting there, going online and
checking around. There are sites that you can look at,
but sometimes you get disinformation. (P 1)

Some of the patients found the self-care activity func-
tion useful for registering their self-care activities and
symptoms, while others felt no need for such registra-
tion. The function could enhance or facilitate the under-
standing of which activities were most important and how
often they should be done. The participants had different
experiences of the usefulness of frequent registrations.
Some felt that they lost motivation to register symptoms
on a regular basis, when the symptoms changed little over
time. They suggested that symptoms should be reported
only when changes occurred. One patient stated that
many things were going on in parallel during this time of
life and found reminders unnecessary.

The motivation for and the feeling in relation to the
rehabilitation process varied from day to day. Some
patients wanted clear goals to focus on, while others did
not have that need. The goals could awaken a competitive
instinct that inspired more activity.

Yeah, but there’s so much else. You need to know that
it ... that this ... that how you feel and your general
health and so on, it’s a rollercoaster in this kind of
situation. (P 8)

Patients had differing needs for the functions in the
system and used those that suited them and their needs.
The need for individual information directed at a specific
patient was highlighted. Overly generic information was
not perceived as useful; instead, the patients wanted
ePATH to be tailored based on personal needs and
requests. Patients wanted to cease with registration of self-
care activities and symptoms when such registration felt
redundant. Instead, they wanted the possibility to register
other self-care activities of importance for their rehabil-
itation, such as sleep patterns. Reminders to perform
self-care activities were set to specific hours, but patients
often performed them in connection with other daily
activities. Patients emphasised that it was enough to get
information about what to do and how many times a day.
Psychoeducation about the importance of the activity was
described as imperative. If patients did not understand
why a task was recommended or how the self-care activity
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was assumed to affect their symptoms, they became less
motivated to follow the instructions and register their
activities in ePATH.

So I use what I feel I need at the time. (P 6)

Patients experienced benefits from the messaging func-
tion in ePATH. The possibility to write a message when-
ever it suited them and not have to adjust their life based
on office hours was appreciated. It simplified contact with
healthcare and created a sense of security. They described
past difficulties with getting in contact with healthcare
professionals and the frustration this had caused.

I think that’s good. It is easier than that you have to
... call and wait on hold or ... Going in here and writ-
ing a message to the contact nurses, for instance, and
maybe you’ll get a response the very same day. That’s
much better than that I have to sit on the phone and
... on hold and maybe I won’t reach them anyway. (P
11)

The need for clarity about the functions and parts in
ePATH was highlighted. Patients had various suggestions
on how the technical usability could be improved, such
as creating an application you could use on smartphones
and using notifications as reminders.

Getting started with ePATH: managing technology

Computers or tablets were used to access ePATH. The
headings provided clear guidance on where different
functions could be found. The tool was perceived to have
a logical structure that was easy to follow. The interface
and colour settings in the tool were considered to be
good.

That layout is clear and distinct. It is not complicated.
(P 15)

One patient had hoped to read his medical journal
through the system and was disappointed when that was
not possible. Connections between different systems or
links were seen as a good function and could be a way to
improve functionality. One example was to supply recom-
mendations for podcasts that were suitable in the situa-
tion or links to patient information on prostate cancer.

Patients believed that the paperless society was the
future and that e-Health tools like ePATH were a good
way to get access to the information that you previously
got on paper. According to the patients, ePATH gave
access to the information wherever they had internet
access, and there was no need to keep track of papers or
phone numbers anymore, as you had the option to get in
touch through ePATH.

Degree to which ePATH assists the patient in task
performance

Clear information about what ePATH entailed was
important at enrolment. In circumstances when informa-
tion was not clear, the results were disappointment and
lack of motivation for usage.

Patients encountered bugs and deficiencies, which
confused some of them and made them question their
digital literacy and skills. Others were certain that the
shortcomings that occurred were due to technical
problems.

No, but there’s no message box, I can tell you that
right away, because then I would have looked there,
but there were no headings. (P 6)

And then I discovered that the registration here ...
Sometimes it disappears. I've saved it and then it’s
gone. (P 2)

DISCUSSION

This study aimed to evaluate patients’ experiences of using
a web-based application, especially its usability as support
for self-care activities after prostate cancer surgery.

Fit between the individual and the technology

The patients’ impressions of using an e-Health tool were
positive, in general. An important aspect in using ePATH
was that the design and the interface were logical and
clear that the view was up-to-date when they opened the
application and that outdated activities or registrations
were hidden. Provision of diagnosis-specific information,
a bidirectional communication feature and the possibility
to personalise timing and features of self-care activities
based on preferences and needs were especially appre-
ciated and motivating. Similarly, Lentferink et a/** found
that patients described usability as the ability to person-
alise and set the technical features of an application, such
as timing of messages, layout or password protection.
Personalisation of an application also included having an
influence over its contents and the possibility to observe
patterns or trends in personalised data. The patients were
also willing to put more effort into registration of data
if it added value for them. Performance of self-tracking
was perceived as increasing awareness; however, registra-
tion of data seemingly irrelevant for the patient could be
demotivating.*** The possibility of setting one’s own goals
and breaking these down to more manageable subgoals,
has been found to be important from a user perspective®
and could add value to the content.

A good fit between the patient and technology, with a
focus on personalisation and autonomous functioning, as
shown in this study, may support patient engagement in
using ePATH as a self-management tool in the postopera-
tive phase.'" On the other hand, the more autonomy, the
more options there are to handle and the more digital
literacy competence is required from both patients
and healthcare professionals. Kim and Xie” conclude
that barriers to access online health information could
depend on the availability and readability of content and
the usability of e-Health services. To facilitate accessibility,
educational programmes could be employed. Person-
alised information and tracking of symptoms and activ-
ities that can be deemed sensitive have to be protected
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by secure login, which might have a negative effect on
user-friendliness and may challenge users’ digital literacy.
Thus, there is a delicate balance between supporting
patient autonomy and individual expectations on what an
e-Health application should offer. The usage of e-Health
applications may also be affected by difficulties in fitting
the technologies in daily life.*® Feelings of discomfort
or lack of confidence in the technology may affect the
usability of e-Health. Most technologies are designed for
the general population and could pose a difficulty for
groups that are unaccustomed to e-Health technology or
have reduced cognitive, perceptual or psychomotor abil-
ities. The acceptance of technology is fostered when it is
perceived as non-intrusive or appealing, therefore careful
considerations regarding the user interface are needed.”

Fit between technology and task
For a good fit between e-Health support and tasks, the
tasks and processes need to be tailored and delivered in
a manner that meets the user’s expectations and needs."”
The technology, on the other hand, needs to have
adequate functionality and stability to support the tasks.
ePATH provided the patients with an easy way of getting
in contact with healthcare, simplifying communication.
Previous studies” ** * have shown that patients in cancer
care commonly felt abandoned after discharge from
hospital. It was difficult to get in touch with the contact
nurse or physician once at home, and worries and prob-
lems could pile up, with the patient not knowing where
to turn. Another problematic task was keeping track of
the large amount of information that patients received
at the time of diagnosis. ePATH had adequate function-
ality to store diagnosis-specific information on treatment
and rehabilitation, which was easy to access just-in-time
when needed. Thus, the technology supported patients
by providing information, as well as assisting in interac-
tion and communication with healthcare in the postop-
erative phase. Information, interaction, visualisation and
communication were identified as the cornerstones of the
technology-task-fit in ePATH, as described previously."?
Patients’ experiences of the technical functionality for
supporting self-care tasks varied, as did patients’ expec-
tations of support and motivation to perform self-care
activities. A computer-tailored intervention for physical
activity (OncoActive) was found to increase physical
activity in patients with prostate and colorectal cancer
and survivors, but health-related effects on other measure
were mainly found in those with colorectal cancer.” In our
study, it became clear that patients not only needed to be
informed about what to do, but also needed to under-
stand why they should perform self-care, and how to
incorporate the new behaviours into their daily lives. In
another study,” avatars were suggested to function as a
tutor or guide, to show and explain how to do certain
exercises. An avatar could also be used represent the
user and indicate their progress through the app. When
someone is faced with a diagnosis and new behaviours
of which they have little knowledge and experience, an

autonomy-supporting healthcare climate with strong
patient-staff or peer support is imperative to facilitate
engagement in self-care activities.'" ' In this context, an
e-Health application may serve as a tool bridging distance
and as continuous long-term support.

Fit between the individual and the task

For successful rehabilitation, patients need to be engaged
and motivated to perform the recommended activities.**
In this study, the importance of diagnosis-specific infor-
mation and self-care advice of personal relevance was
appraised, showing a clear association with motivation
to perform self-care activities. It was also important that
the tasks were accompanied by instructions on how to
track and interpret the registrations. However, motiva-
tion is complex. There are various types of motivation or
behavioural regulation, broadly classified as autonomous
self-regulation, controlled regulation and autonomous
motivation. Autonomous motivation ‘moves people to
action,” driven by personal value and utility (e.g. person-
ally wanting to maintain or regain good health). Autono-
mous self-regulation encompasses intrinsic and integrated
motivation, which describes activities that are sponta-
neous or heuristic. Such activities give sufficient satisfac-
tion to be sustained for their own sake; the engagement
in an activity is congruent with central personal goals
and values. ePATH may have enhanced intrinsic motiva-
tion by providing patients with personalised information
and encouraging them to decide autonomously when to
interact and communicate with healthcare. Commercial
health apps often use gamification to increase engage-
ment and motivation. This could be in form of getting
recognition from the app for finishing tasks or being able
to acquire points to unlock new functionality. Another
way of increasing engagement could be to enable users
to connect with and compete with others.” In contrast
to externally prompted activities that are functionally
dependent on rewards for their occurrence, autonomous
motivation is strongly correlated with the maintenance
of behavioural change over time, as well as with greater
psychological health. However, controlled regulation,
generally reflecting internal pressures such as contingent
self-worth, guilt, shame and a need for approval, can also
drive a specific behaviour for a short period of time."' We
found that patients tended to do what they thought was
important to get the healthcare staff’s approval, instead
of understanding the benefit of the activity for them-
selves. Such controlled behavioural regulation, in this
case driven by approval from the contact nurses, has in
other studies been beneficial in the internalisation of
a new behaviour into more autonomous forms of self-
regulation." If motivation is to be established, the patient
needs to have functional ways to feel connected, which is
one of the three pillars of motivation according to SDT."!
This study indicates that an e-Health application may be
a useful tool for patients to become more independent
and take on more responsibility for self-care activities
over time.
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Limitations

This study has a number of shortcomings that must be
considered when interpreting the results. The voluntary
nature of participation in a sample of men who had the
same diagnosis and had undergone the same treatment
in a medium-sized hospital implies that participants
represented a rather homogeneous group. Thus, the
user experiences may not be representative for potential
future users with other diagnoses and in other settings.
The sample size of 15 patients could also be seen as too
small. However, according to Albert,31 a study of eight
to ten participants can provide meaningful results. The
adequacy of the sample, the data quality and the vari-
ability of relevant experiences are often more important
than the number of participants. We may have missed
some difficulties in using the system features, as the
usability tests were not video recorded. Log data covering
frequency of actual use of different features in ePATH
during the four test weeks are not included in this study.
These limitations will be addressed further in evaluation
of the application and user log data will be extracted in
the ongoing effectiveness study to review actual use.”’

Conclusions and future research
Advances in treatment have led to longer survival after
prostate cancer diagnosis, but that does not automatically
mean that survivors are living well. A substantial group
of men surviving prostate cancer are experiencing long-
term physical side effects and heightened psychological
distress, indicating a need for long-term rehabilitation
support and availability of healthcare. The patients’ eval-
uation of ePATH as satisfactory, easy to use and o access,
with information and activities tailored to patient needs
and preferences, gives promising indications that e-Health
applications are useful as support for self-management
and rehabilitation after prostate cancer surgery. However,
future development and research of ePATH need to
include structured studies on functionality. Areas that
were highlighted by users and functionality issues that
may have passed unnoticed need to be highlighted in
future work with the application. Further testing of
ePATH regarding short-term and long-term effects on
prostate cancer rehabilitation, health literacy, motiva-
tion and complexity of text is needed. The current study
has provided information on development of additional
features of relevance for the users. There is an ongoing
Randomised Controlled Trial using ePATH,* in which a
mobile application for rating symptoms is also available.
However, elements of gamification, as suggested by the
participants in the study of Jessen et al,*® are still to be
developed. It has also been put forth that computer-based
algorithms accounting for factors such as language, age,
gender, reading ability and health literacy-level increase
efﬁcacy.32

As patients’ needs for support varied across their reha-
bilitation trajectories, despite them having the same
diagnosis and treatment, autonomous regulation and

accessibility to healthcare seems crucial for the e-Health
application to fit into their everyday lives.
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