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Abstract

Background: Digital health interventions, such as the use of patient portals, have been shown to offer benefits to a range of
patients including those with a diagnosis of cancer.

Objective: This study aimed to explore the participant experience and perception of using an interactive Web-based portal for
monitoring physical activity, remote symptom reporting, and delivering educational components.

Methods: Participants who were currently under treatment or had recently completed intensive treatment for cancer were
recruited to three cohorts and invited to join a Web-based portal to enhance their physical activity. Cohort 1 received Web portal
access and an activity monitor; cohort 2 had additional summative messaging; and cohort 3 had additional personalized health
coaching messaging. Following the 10-week intervention, participants were invited to participate in a semistructured interview.
Interview recordings were transcribed and evaluated using qualitative thematic analysis.

Results: A total of 17 semistructured interviews were carried out. Participants indicated that using the Web portal was feasible.
Personalized messaging improved participant perceptions of the value of the intervention. There was a contrast between cohorts
and levels of engagement with increasing health professional contact leading to an increase in engagement. Educational material
needs to be tailored to the participants’ cancer treatment status, health literacy, and background.

Conclusions. Participantsreported an overall positive experience using the Web portal and that personalized messaging positively
impacted on their health behaviors. Future studies should focus more on design of interventions, ensuring appropriate tailoring
of information and personalization of behavioral support messaging.
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Introduction

Background

Digital health interventions may more effectively engage cancer
patients to self-manage health-related concerns and behavior
change [1]. The feasibility and effectiveness of Web portals
have been tested in a variety of cohorts with chronic disease
and may provide an opportunity to improve the delivery of
cancer care [2]. Web portals have been demonstrated to offer a
range of benefits to patients. It has been shown that patients
with chronic diseases with access to Web portals have greater
engagement in their treatment, lower levels of treatment-related
distress, increased treatment satisfaction, and improved
communication with health professionals [2-6]. However, the
use of Web portals to support a multicomponent program of
physical activity behavior change, remote symptom monitoring,
and delivery of supportive care education for people with cancer
has not been evaluated.

Physical activity levels vary throughout treatment and beyond
in people diagnosed with cancer. Typicaly, physica activity
decreases throughout and following intensive treatment such
as chemotherapy, and commonly fails to reach prediagnosis
levels[7,8]. Thisreductionin physical activity levels negatively
impacts upon health status, including numerous treatment-rel ated
side effects and potentially mortality [9-11].

To support patients in an Australian comprehensive cancer
center, we developed and piloted an interactive Web portal to
support physical activity behavior change and symptom
monitoring [12]. A range of features was available through the
Web portal dependent on the cohort to which the patient was
alocated. We have previously reported that feasibility and
acceptability criteria were met, with engagement increasing
with more feedback and health professional contact and was
highest in those participants who received individua
personalized messaging [12]. To provide greater depth of
understanding of the patients' experiences and perceptions of
the Web portal, semistructured interviews were needed.

Figure 1. Study procedures.
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Objectives

In this analysis, we aimed to explore participants experiences
with the Web portal and their perceptions of itsimpact on their
physical activity behavior. It was achieved through the use of
semistructured interviews with participants following the
10-week intervention.

Methods

Study Design

This nested qualitative substudy was part of alarger feasibility
study of a digital health care intervention for people with a
history of cancer [12]. Theintervention was developed utilizing
evidence-based components of education, goal setting,
monitoring, feedback, and motivation underpinned by the
theoretical framework from Michie et a [13] and the
transtheoretical model of behavior change [14]. Personalized
health coaching elements were designed to deliver a
motivational interviewing style intervention through a remote
delivery platform [15]. Participants who had recently completed
intensive anticancer therapy, and who were over 18 years of
age and English speaking were recruited to 1 of 3 cohorts.
Cohort 1 was provided access to the Web portal and given a
commercialy available wearable physical activity and sleep
tracker (Misfit Shine) for the intervention period, along with
emailed weekly cancer-focused educational material. Cohort 2
was given the same content, with the addition of an emailed
weekly message providing participantswith asummary of their
exercise history, sleep duration, and an overview of their
reported symptom scores. Cohort 3 received the same content
as cohort 2 plus regular personalized coaching email messages
from an accredited exercise physiologist. These messages
focused on a range of behaviora change strategies, including
motivational, discussed fatigue and pain scores, and provided
feedback on and goal targets for step counts. Study procedures
are shown in Figure 1.

Following the 10-week intervention, the eval uation of participant
use of and engagement with the Web portal was supplemented
by in-depth qualitative interviews. A thematic analysis approach
was taken.
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Ethics, Consent, and Per missions

All procedures performed in this study werein accordance with
the ethical standards of the ingtitutional and national research
committee, and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. Permission to
conduct this study was granted by the Royal Prince Alfred
Hospital Human Research and Ethics Committee (X16-0051).
All participants provided written informed consent.

Consent to Publish

All individual participants included in the study provided
consent to publish.

Participant Recruitment

Participants of the substudy were recruited from our previously
reported larger cohort study [12]. All participants were either
currently undergoing treatment for their cancer, or had
completed treatment within thelast 6 months, and were recruited
from a single cancer care center located in Sydney, Australia.
Participants were purposively sampled from across each of the
3 study cohorts, and each of the participants had completed the
intervention before participating. Each potential participant was
approached by telephone by one of the research team members
seeking consent for a semistructured interview. For those
consenting, timefor atelephoneinterview was mutually agreed
and booked.

Procedure

Interviews were completed from July to September 2017.
Individual semistructured interviewswere conducted once only,
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viatelephone from a private meeting room by a PhD-qualified
female, trandational health researcher with experience in
qualitative methods (AJ). The interviewer was not known to
participants and not involved in the larger feasibility study.
Participants were informed that the discussion was being
audio-recorded and verbal confirmation of their consent for this
was obtained. Only the participant and researcher were present
during interviews. Field noteswere recorded during interviews.

Participants were asked to explore their experiences of using
the Web portal, using an activity monitor, and their perception
of the personalized coaching messages if they were in cohort
3. Anoverview of the semistructured interview guideis provided
in Textbox 1. Questionswereintended to guide the conversation,
rather than be prescriptive. The interviewer was responsive to
participant comments and tail ored questions and probesto draw
out the informative comments from participants.

Audio files were transcribed verbatim by a professiona
transcribing service. Accuracy of transcriptions was checked
by 1 of 2 authors (MM and AJ) before each being analyzed.
Participants were not sent transcripts for comment and did not
give feedback on the research findings. Recruitment of
participants continued until data saturation was achieved [16].
To limit the possibility of introducing bias, each author had
independently reviewed the transcripts and agreed data
saturation had been achieved. Thoseinterviews aready booked
were completed to confirm no new themeswereidentified. The
COnsolidated criteria for REporting Qualitative research
checklist is given in Multimedia Appendix 1.
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Textbox 1. Interview framework.

Marthick et d

Initial exploration

«  Could you tell me about how you found using the Web portal ?
«  Usahility of the Web portal
e Useand usefulness of the accelerometer

«  Quality and usefulness of seeing and inputting your data

For people getting personalized messaging

« Doyourecall any specific messages that you received?
«  Did the messaging help to motivate you?

For people getting summative messaging
o How did you find the weekly summative messaging you received?
e Wasthe data useful?

« Did the messaging help to motivate you?

Advice

«  What would you recommend to other people using the Web portal ?
< Will you continue to use the portal ?

«  Yes. Why?

«  No. Why not?

Future use

«  Positives and negatives

«  Positives and negatives

«  Would you pay to use the Web portal ?

«  Potential business model

«  Could you please tell me about your previous use of technology (eg, applications and fitness trackers)?

« Didyou utilize the educational part of the Web portal (eg, nutrition information)?

«  How did you find the weekly personalized messaging/coaching you received?

« Aretherethingsthat could have been done differently that may have improved your experience?

«  Explore the concept of gamification—individual and between participants.

«  Discussthe use of video calls with health professionals as part of the portal.

Data Analysis

We analyzed the interview data thematically [17] using a
framework approach [18]. Initially, the interviews were coded
line by linefor descriptive experiences (MM, male; MPH, health
researcher, and exercise physiology clinician). In all, 3
transcripts were distributed for individua review and
independent initial code generation among theteam (MM; HD,
female, PhD, behavioral scientist; and AJ). MM and HD were
not present for the participant interviews. After consultation
and cross-coding, the initial codes were expanded facilitating
development of acoding tree. Datawere charted using Microsoft
Excel version 16.5 [19]. Attention was paid to contrasting
differencesin experience between the 3 study cohorts. We then
compared and contrasted emergent themes until we were
confident that we had captured the predominant thoughts and
perspectives evident in the interviews. As a research team, we
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refined these themes for clarity and completeness. To maintain
data rigor and independent coding, consensus, when
disagreements arose, was achieved through group discussion,
data saturation was determined independently and agreed by
researchers, and independent and comparative coding was
undertaken.

Results

A total of 49 participants (median age 54 years, range 28-79,
22% [11/49] male) took part in the feasibility study across the
3 cohorts. Of these, 17 completed semistructured interviewsvia
telephone (median age 57 years, range 30-79, 35% [6/17] male).
The median length of interview was 19 min (range 13-26 min).
Demographic details of each participant are presented in Table
1

JMIR Cancer 2019 | vol. 5| iss. 2| €15539 | p. 4
(page number not for citation purposes)


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

JMIR CANCER Marthick et al

Themeswereiteratively developed from exploratory categories.  (3) future developments. Several subthemes underpinned each
We purposefully explored 3 areas related to the Web portal.  of these 3 overarching themes and are detailed in Textbox 2.

These areas were (1) engagement, (2) design and usability, and

Table 1. Individual interviewee demographics.

Cohort: participant number®P:¢ Age (years) Sex Cancer type classification Stage of treatment (active therapy or
survivorship)

11 55 F Breast Survivorship

12 42 F Breast Survivorship

13 54 M Melanoma Active

14 75 F Colorectal Survivorship

15 79 M Prostate Survivorship

1.6 59 F Hematological Active

1.7 58 F Breast Survivorship

21 30 M Hematological Active

22 52 F Hematological Active

2.3 60 F Breast Survivorship

24 61 F Breast Active

25 57 M Head and neck Survivorship

31 40 M Colorectal Active

32 73 F Breast Survivorship

33 59 F Breast Survivorship

34 51 M Hematological Survivorship

35 54 F Lung Survivorship

8Cohort 1: portal/device only.
PCohort 2: additional automated education.
CCohort 3: additional tailored coaching messaging.

Textbox 2. Overview of quditative themes.

«  Engagement through intervention
»  Facilitated behavior change
«  Device wearahility and engagement
«  Engagement with intervention
« Impact of personalized messaging
«  Personal factorsimpacting on engagement

«  Technical issuesimpacting engagement

o Web portal
«  Patterns of use and engagement
o« Easeof use

«  Educational content

«  Future development
«  Gamification
« Addition of telehealth consultations

.  Developing abusiness model
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Engagement Through I ntervention

The engagement theme encompassed aspects of the Web portal,
the wearable device, personalized messaging, and a range of
other factorsimpacting behavior. Many participants, particularly
those in cohorts 2 and 3, indicated that the intervention
facilitated positive behavior change:

| really liked it. | found that just... It gave me a bit
more motivation to actually increase my activity level.
| did find that | was checking my wristband a lot to
seeif I'd met my daily activity goal and when | didn't
| felt like... Not a sense of... Not failure but just like,
“Aw, | didn't meet my goal. | have to make sure | do
extra tomorrow;” kind of thing. It was just really,
really motivating. | felt like | did definitely increase
my exercise over that time. [Participant 3.1]

So that was sort of an on-going, that's what kept me
honest. [Participant 3.5]

Some days you might be more bound to your desk or
at home not doing so much, and it's a good tool to
prompt you to change your habits, and get up...
[Participant 1.6]

Theactivity tracker (Misfit Shine) provided to most participants
at commencement of the intervention was generally well liked.
Participant feedback suggests the usability and engagement of
this device to be high across each of the 3 cohorts:

Yes. | absolutely love the thing that you wear on your
arm. I'mjust elated. | thinkit'sreally motivating, and
| really enjoyed having that. [Participant 1.3]
Absolutely, absolutely | loved it. It was really good
to see exactly what it took to get to my goal each day
and | love it. To the point I'm going to get another
one and it's going to be a part of my life to have a
fitness tracker now. [Participant 3.3]

Overall, participantsin all cohortswere generally positive about
their involvement, indicating a positive engagement with the
intervention as awhole:

| just thought it was a very constructive and positive
experience... it was really helpful in terms of making
a progressive recovery. [Participant 2.4]

It wasreally good to be part of it, it really helped me
through my chemo so | was really grateful.
[Participant 3.1]

Those participants in cohort 3 who received personalized
messaging typically revealed that the use of personalized
coaching messaging was highly acceptable and provided
additional motivation to help them succeed with goal attainment
and increasing physical activity levels:

...and it actually made me happy. It gave me a sense
of achievement, especially when the EP would send
the message saying, “Wbw, you've matched your
goals. Well done” | felt a lot of pride in myself.
[Participant 3.1]

It made me just push myself and even on days when
| didn't want to walk | thought no my stepswere down

http://cancer.jmir.org/2019/2/€15539/
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and | should get out there and go for a walk and so
on. [Participant 3.3]

They contrasted with cohorts 1 and 2, where participants
indicated a need and preference for increase in health
professional contact during the intervention period:

...but if someone motivated me to say, “ Would you
liketo comein and have a look at that app again and
I'll show you what it does. And let's see how you're
going with it;” then that might have...] might have
engaged with it abit more...or at all. [Participant 1.3]

...someinteraction and discussion with theindividual
(researcher), | would think that that would improve
uptake, it would also encourage you to think about it
a bit more. [Participant 2.6]

And | guessthat | don't interact with anybody or get
anything but a lot of information that | already know
doesn't add much to that undertaking. If it wasa more
interactive component maybe or something.
[Participant 1.1]

Personal factors appeared to have an impact on engagement.
The intervention gave 1 participant an opportunity to reassure
their family about the safety of their exercise plan:

They worried about me overdoing it, that sort of thing.
And so | could go back to them and say, “ Look, I've
spoken to the exercise physiologists at the hospital
and they say thisisokay..” | think for them, they were
reassured, as far as they're concerned. [Participant
3.2]

A small subset of participants had technical issues with the
perceived accuracy of their device; in particular, they felt the
sleep tracking was inaccurate. It appeared to impact their use
of the Web portal and decreased their engagement in remote
monitoring:

| think the sleep is inaccurate, | think definitely the
exercise and the physical activity was probably much
more accurate. [Participant 3.5]

So | don't think the dataisaccurate, so | didn't bother.
[Participant 2.3]

Web Portal

Focusing on the Web portals’ design and usability, weidentified
3 additional themes, as described in Textbox 2. They included
patterns of use and engagement. Reported use varied among
participants, from a daily habit to less frequent interactions.
Overall, participantsin cohorts 2 and 3 reported engaging more
with the Web portal than those in cohort 1.

| used it daily to do the updates. It's really easy to
use, it'sto the point and | thought it was really good
the way it gathers information to the quantities of
data. [Participant 2.4]

Weekly, just weekly. | went in, | put my data in daily
and did my weekly update, and then | went into and
also read the articles weekly. [Participant 2.2]

Participants in cohort 1, who had no messaging or heath
professional interactions, reported engaging with logging their

JMIR Cancer 2019 | vol. 5| iss. 2 | 15539 | p. 6
(page number not for citation purposes)


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

JMIR CANCER

symptoms and viewing content early in the program. However,
thiswas morelikely to decrease over timewhen compared with
cohorts 2 and 3:

...and | did go onto the portal a few times, but |
haven't been on it, I'd say, the last couple of weeks.
[Participant 1.6]

Reported ease of use of the Web portal was also seen to be
impacted with less health professional interaction. A number
of participants in cohort 1 who had no additional interaction
following the goal attainment session reported more
technological barriers:

| could have done with a few more lessons in how it

worked, because | know how to collect the steps and

how to log on. But maybe another session in just

following up on showing me...So | fedl likeif someone

had said, “Would you like [me t0]...Check on how

you're going with it and show you some other things

that are available] that probably would help.

[Participant 1.3]
Cohorts 2 and 3 had access to a curated sel ection of Web portal
educational content which was also sent in weekly emails,
focused on supportive cancer care—specific topics such assleep,
fatigue, and nutrition. It included written articles, video content,
and links to government-supported information. Participants
typicaly found the Web portal educational content to be
acceptable:

| like to be able to look at and research more
information and have different resources available.
So | did find that quite useful. [Participant 2.6]

| thought it was really good, the information was
presented in a glaring manner. [Participant 2.4]

In the main study, the percentage of participants who opened a
link in their educational email averaged 60% to 70% each week.
It ranged from 59% to 94% depending on the week and topic
area [12]. When probed in interviews, we identified a need to
tailor content to the stage of participants’ cancer treatment:

Some of the stuff | might have been interested in two

and a half years ago, but it's not so relevant to me

now. [Participant 3.5]

If I was sort of in the middle of cancer treatments,

like active cancer treatment, | probably would have

found the information more helpful . [Participant 2.2]
Respondents found the educational content too broad and basic;

they expressed a preference for more specific, detailed
information:

| looked at it once or twice, but | just found it a bit
basic. [Participant 2.5]
A lot what was written was things that | had read
already. That's why | wasn't finding a whole lot of
new information for me. [Participant 2. 2]

Future Developments

The third major theme was related to future developments of
the Web portal, with 3 subthemes identified. Results indicated
variability in preferences and that individual tailoring isrequired
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acrossthe care continuum. There were some positive responses
to gamification:

| was always really, really interested to know how |
was doing compared to the other patients. Not
necessarily specifically but just like, “ You're in the
top 5% of the patients;” or something like that. That
would have been really, really.. Even more
motivating to know how well | was doing in general,
compared to the other people for sure. [Participant
3.2]

While others had concerns about the impact of gamification on
individual sense of achievement and ongoing motivation:

Possibly not because I've problemswith walking long
distances, and it would perhaps make me feel more
self-conscious that | couldn't actually achieve what
other people achieve. [Participant 1.6]

Several participants welcomed the possibility of
commercialization of such anintervention, although engagement
islikely to be dependent on pricing:

| don't think anyonereally likesto pay, but depending
on how much it was, | would. [Participant 3.4]

I'm not sure because | am, as | said, because I'm at
a different stage of my experience with cancer that,
had I'd been in the middle of it, | would probably feel
differently. At this stage, probably not. [Participant
2.5]

We also discussed the use of video calls as a supplement to the
program. Again, there was a mixed response to this concept,
and engagement would likely vary across the population:

Absolutely actually...Particularly questions on fitness
and questions on nutrition, yeah. Because they're the
hard ones to get, right? There's not enough of them
at the hospital, to be honest. [Participant 2.3]

Probably not. Sounds a bit too much like work.
[Participant 1.6]

Discussion

Principal Findings

Themain findings of thisstudy are that (1) participants reported
increased health professional contact facilitated greater
engagement in the Web portal, (2) participants perceived benefit
in using the provided activity tracker (Misfit Shine), and (3)
that education, support, and feedback mechanisms need to be
specifically tailored to each individual. These findings support
our earlier findings around the feasibility and acceptability of
a Web portal and activity tracking in a mixed population of
cancer survivors [12]. Here our participants’ experiences have
provided novel, in-depth perspectives on the usability of a
clinician-patient Web portal.

One of our key themes indicates that oncology health support
programs and systems should be tailored using a market
fragmentation approach, aconcept that thereisdiversity within
all markets and each market is composed of multiple segments
(eg, individual patients), reflecting different needs, behaviors,
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and responses to engagement within users [20]. This approach
in cancer care enables health support programs and systemsto
be tailored to different needs and preferences of individual
patients and survivors. Previous digital health interventions
have typically not done this. Therefore, high rates of dropouts
and low engagement are the results.

Supporting our quantitative data, qualitative resultsindicated a
contrast among the 3 cohorts and their levels of engagement
with the Web portal. It supports the conclusion that increasing
health professional contact led to an increase in reported
engagement. The study highlights the importance of
personalized messaging and tailoring information to increase
participant perceptions of the value of the intervention.

This study highlighted the key theme of matching an individual
with an appropriate feedback strategy when implementing these
types of interventions, which includes the use of personalized
messaging. There has been a recent interest, and promising
results, in the use of automated messaging, such as those sent
through SMS, to drive health behavior change within certain
populations, such as for people with diabetes and depression
[21,22]. Although thereis potential for automated interventions
be delivered to 1 patient subgroup with positive effect, others
may best respond to personalized messaging sent by a health
professional or health coach. This approach to targeting
population viatailored messaging requires more research to be
used effectively in practice.

This study also emphasized the critical need for tailored
educational material congruent with individual’shealth literacy
level, prior health knowledge, treatment status, and prognosis.
Thisfinding is supported by a recent systematic review across
multiple chronic conditions [23], which concluded that there
was a moderate level of evidence supporting tailoring of
communication strategies to patient health literacy. Several
other studies have reported positive results when tailoring
communicationsto different stages of the cancer caretrgjectory,
as there are evolving information needs across the cancer care
trajectory with those needs being quite distinct in active
treatment compared with survivorship phases of care [24-26].
It isnoted that our study included both participants undergoing
intensive cancer treatment and those in the survivorship stage.
They need to be differentiated.

Although the intervention participants took part in did not
include any concepts of gamification, interview questions
explored whether this would have any additional benefit.
Gamification focuses on applying game mechanicsto nongame
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contexts to improve engagement and support lasting change
[27]. There were mixed responsesto the role of gamificationin
this study ranging from enthusi astic support through to concerns
that it would negatively impact those who were unable to
compete fully because of physical side effects of treatment.
Previous cor porate heal th and well ness offerings have included
such concepts as challenges, points, leader boards, and rewards
mechanisms[28-30]. These concepts are emerging in the health
care field [31,32]; however, such interventions may have
challenges adapting to the specific needs of patients during
intensive cancer therapy, or who have recently completed such
treatment. There may also be potential concerns regarding
privacy legislation [27]. This concept requires further
investigation.

If there are promising results, digital health interventions need
to consider scalability, and how they could be widely enabled
within a health system. In the case of this intervention, patient
access to Web portals, enhanced with components such as
personalized coaching messaging, has the potential for broader
dissemination.

Limitations

The study has some limitations. As a nested substudy, we
recruited only a subset of those participants from our larger
feasibility study, and their experience may not be representative
of all study participants or the broader cancer population. We
used data saturation to determine when to cease recruitment to
the study, and this may have introduced a bias through the
interpretation of interview data by the research team. Given the
predominance of women with breast cancer in our study, the
results may be biased by their reported perceptions over other
tumor groups. Participants were largely white living in
metropolitan areas, which does not provide insight into the
needs of culturally and linguistically diverse or regional and
rural populations.

Conclusions

With an increasing interest in, and use of, digital interventions
in supportive cancer care, thereis a need to understand patient
experience of such technology. Our participants reported a
mostly positive experience of using a Web portal and activity
monitor. It wasalso clear that personalized messaging positively
impacted on participants health behaviors. Future studies should
focus more on design of interventions, ensuring appropriate
tailoring of information and personalization of behaviora

support messaging.
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