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Abstract

Background: Poor self-management of symptomsand psychological distress |eads to worse outcomes and excess health service
use in cardiovascular disease (CVD). Online-delivered therapy is effective, but generic interventions lack relevance for people
with specific long-term conditions, such as cardiovascular disease.

Objective: To develop a comprehensive online CV D-specific intervention to improve both self-management and well-being,
and to test acceptability and feasibility.

Methods: Informed by the Medical Research Council (MRC) guidance for the development of complex interventions, we
adapted an existing evidence-based generic intervention for depression and anxiety for people with CvVD. Content was informed
by a literature review of existing resources and trial evidence, and the findings of a focus group study. Think-aloud usability
testing was conducted to identify improvementsto design and content. Acceptability and feasibility weretested in across-sectional
study.

Results: Focus group participants (n=10) agreed that no existing resource met all their needs. Improvements such as "collapse
and expand" features were added based on findings that participants’ information needs varied, and specific information, such
as detecting heart attacks and when to seek help, was added. Think-aloud testing (n=2) led to changes in font size and design
changes around navigation. All participants of the cross-sectional study (10/10, 100%) were ableto access and use the intervention.
Reported sati sfaction was good, although the intervention was perceived to lack relevance for peoplewithout comorbid psychological
distress.

Conclusions; We have devel oped an evidence-based, theory-informed, user-led online intervention for improving self-management
and well-being in CVD. The use of multiple evaluation tests informed improvements to content and usability. Preliminary
acceptability and feasibility has been demonstrated. The Space from Heart Disease intervention is now ready to be tested for
effectiveness. Thiswork hasalso identified that people with CVD symptomsand comorbid distress would be the most appropriate
sample for a future randomized controlled trial to evaluate its effectiveness.

(JMIR Res Protoc 2015;4(3):e81) doi: 10.2196/resprot.4280
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Introduction

Cardiovascular diseases (CVDs) are the leading cause of
disability and mortality worldwide [1]. Atherosclerosis is
responsible for alarge proportion of CVD, including coronary
heart disease (CHD). In 2010, heart attacks were responsible
for 80,000 deaths [2]. CHD is a chronic condition that affects
approximately 3.5% of the UK population [3]. Long-term
conditions (LTCs), such as CHD, can be managed but not cured.
Making healthy lifestyle choices, such as stopping smoking,
eating healthily, drinking alcohol only in moderation, and being
active, are important for physical health outcomes as well as
for quality of life [4]. Self-management, whereby people take
responsibility for their own health and well-being through
staying fit and healthy, taking action to prevent illness and
accidents, using medicines effectively, treating minor ailments
appropriately, and seeking professional help when necessary,
is key [5]. However, self-management can be compromised in
the presence of comorbid depression and anxiety [6], which is
more prevalent in CVD patients than in the general population
[7,8].

Symptoms such as chest pain, pal pitations, breathl essness, and
fatigue are common in CHD and other CV D-related conditions.
These symptoms may have a cardiac origin, but patients with
CHD also experience symptoms when no cardiac cause can be
found [9-12] and often no further physical treatment isavailable.
In arecent cohort study (n=803) of primary care patientsliving
with CHD, 44% reported current chest pain despite receiving
treatment for their CHD [13]. Comorbid depression and anxiety
can a so exacerbate the perceived severity of physical symptoms
such as chest pain, palpitations, breathl essness, and fatigue [6];
this often leads to increased primary care [14] and emergency
department [15] attendance.

Access to effective psychological treatment for depression and
anxiety for people with CVD is limited, such as cognitive
behavioral therapy (CBT) delivered by the UK government’s
Improving Access to Psychological Therapy (IAPT) services,
waiting lists can be long, and patients with physical health
problems may be unwilling or unable to attend psychological
therapy [6,16]. There is evidence that CBT is effective in the
management of psychological symptomsof CVD [17], butitis
not widely available. In the United Kingdom, the government’s
IAPT long-term conditions/medically unexplained symptoms
(LTC/MUS) Pathfinder Project was established in 2012 to
improve accessto psychological therapiesfor peoplewith LTCs
and medically unexplained symptoms (MUS). The management
of LTC/MUS using behavioral and cognitive behavioral therapy
is being tested in a small sample of IAPT services; a recent
interim report suggests some clinical and cost benefits, although
problems with data collection mean that findings have to be
interpreted with caution [18].

Online-delivered interventions can be a low-cost and
nonstigmatizing way of delivering therapy and self-management
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support, and they are easily accessed. Online-delivered therapy
is effective for psychological distress[19], although low levels
of engagement can lead to poor patient outcomes [20].
Furthermore, established generic computerized cognitive
behavioral therapy packages, such MoodGym [21] and Besting
the Blues[22], may not be acceptablefor peoplewith comorbid
physical health problems [23]. A solution that includes
disease-specific content is needed to maximize the health
benefit.

Our searches of electronic reference databases suggests that
interest in Internet-delivered interventions for patients with
long-term conditionsincluding CHD isincreasing, though data
on their effectiveness are scarce. For instance, the
E-Rehabilitation intervention [24] includes information
regarding cardiac rehabilitation, a discussion forum, and an
activity caendar. In a randomized controlled trial (RCT),
intervention group participants received tailored content based
on models of health behavior through the website and mobile
text messages. Short-term results in 69 patients indicated that
at 1- and 3-months posttreatment there was a higher median
level of physical activity inthe active trestment group compared
to the control group; thiswas statistically significant at 3 months.
No significant statistical differences were found between the
treatment and control groups on self-efficacy, social support,
anxiety, or depression [25]. Thisintervention was not designed
specifically to address comorbid psychological distress.

A number of protocolsfor trialsof online CHD s&lf-management
support have been published. The InterHerz project from
Switzerland [26] will provide an established intervention for
depression treatment (Deprexis) to cardiac patients. However,
thisintervention is not CHD specific, so may lack relevance to
this population. In the United Kingdom, a comparison of usual
care—National Health Service (NHS)—with usual care plus
access to the NHS Helpline service to reduce levels of cardiac
risk factors [27] is planned. In Canada, atrial of e-counselling
text messages for adherence to lifestyle change in people with
hypertension [28] is underway. Neither intervention appears to
offer tailored, comprehensive support for both CHD
self-management and comorbid psychological distress.

Therefore, it appears that while some interventions are used to
address the physical and lifestyle management of CHD and
others address psychological distress in this population, there
are no products that take a holistic approach to address both
self-management and psychological distressin CHD. Informed
by the Medical Research Council (MRC) guidance for the
development of complex interventions[29], we have devel oped
such a holistic online intervention: Space from Heart Disease.
The development phase of the MRC guidelines includes
"identifying the evidence base" "identifying or developing
theory," and "modelling process and outcomes'; reporting of
this phase is important as it informs later implementation and
evaluation [29].
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Space from Heart Disease uses an existing platform devel oped
by SilverCloud Health which has been shown to be effective
for delivering CBT for depression and anxiety [30-32] and
which is currently used in 11 NHS trusts. The anxiety and
depression platform has demonstrated a three-fold increase in
user engagement and athree-fold decreasein user dropout rates
compared to other online therapeutic products through the use
of a trained supporter who can provide online, timely,
personalized feedback [33,30]. This paper describes the
development of CVD-specific content, informed by current
evidence and by afocus group with CHD patients, and reports
preliminary findings concerning the intervention’s acceptability
and feasibility. Development of the supporter role will be the
focus of future work.

Barley et d

Methods

Overview

This work comprises four phases. development of the
intervention and three experimental studies. Therelation of this
work to the MRC Framework for the Devel opment of Complex
Interventions [29] is depicted in Figure 1. Ethical approval for
the work was provided by the Psychiatry, Nursing and
Midwifery Research Ethics Subcommittee at King's College
London (KCL) (PNM/13/14-135). The work was funded by
NHSEngland as part of their Small Business Research Initiative
scheme.

Figure 1. Medical Research Council development stage of Space from Heart Disease.
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Phase 1: Development of the Intervention

Weidentified existing evidence-based interventionsfor common
physical (ie, chest pain, palpitations, breathlessness, fatigue)
and associated psychologica (ie, depression, anxiety, stress,
subclinical distress) symptoms of CVD.

We searched electronic databases—Cochrane Database of
Systematic Reviews, Database of Abstracts of Reviews of
Effects, Embase, Medline, and PsycINFO—for relevant
systematic reviews and randomized controlled trials of
interventions for CHD symptoms or distress. We al so obtained
relevant resources currently used in, or recommended for use
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by, Southwark IAPT service; this serviceis participating in the
Pathfinder study [18]. National Ingtitute for Health and Care
Excellence (NICE) guidelines and high-quality websites,
including NHS Choices [34] and the British Heart Foundation
(BHF) [35], were reviewed.

Thisinformation was then used to adapt the existing SilverCloud
intervention for psychological distress so that it was relevant
to people with CVD and to develop new CV D-specific content
(Figure 1). The intervention content was developed by the
research team in conjunction with SilverCloud Health. The
research team includes the following: a health psychologist,
practitioner psychologist and nurse (EB), a cognitive behavior
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therapist and nurse (IN), a cardiac nurse (GL), and a research
assistant who previously worked as an assistant psychologist
within IAPT (AC). The SilverCloud team included people with
expertisein devel oping and delivering onlineinterventions (DR,
KT, DOC).

Phase 2: Focus Group Study

Participants

Participants were recruited via the British Heart Foundation.
An email providing details of the project and the researcher’s
contact details was sent by the BHF support group coordinator
to the primary contact for support groups based in South East
London. The primary contact for each group was asked to
forward the email to their members. The
email-recruitment-of-volunteers system at King's College
London was also used and astudy recruitment poster was placed
inalocal supermarket.

Those interested in participating were screened to ensure they
met the inclusion criteria, which were the following: aged 18
years or over with a self-reported diagnosis of CVD (ie, a
diagnosis of one or more of coronary heart disease, atrial
fibrillation, stroke, hypertension, diabetes, chronic kidney
disease, and/or periphera arteria disease), ableto giveinformed
consent, and able to read and understand English.

Data Collection

A focus group was conducted in the meeting room in the
National Institute for Health Research (NIHR)/Wellcome
Clinical Research Facility at King's College Hospital.
Participants were compensated with a payment of a £20 Love
to Shop voucher and travel expenses were reimbursed. The
group wasfacilitated by EB using atopic guide (see Multimedia
Appendix 1) informed by literature review and expert
opinion—study team and collaborators—to guidethe discussion.
Topics included current coping strategies (ie, their own or, if
not personaly relevant, any strategies they are aware of) for
chest pain, fatigue, breathlessness, and distress; barriers and
facilitators to healthy living (ie, diet, exercise, alcohol); and
medication adherence. An example SilverCloud intervention
(ie, the online intervention for depression currently being used
in 11 NHS IAPT services) was demonstrated by a member of
the SilverCloud team and participants were asked whether they
thought a similar intervention would be useful to them and, if
so, what adaptations would be needed. Example patient stories
for usein the intervention were also discussed.

Participants were encouraged to give their opinion so that a
wide range of views was understood; it was reiterated that a
consensus was not being sought and that all opinions were
important. The focus group was audiotaped with consent and
transcribed verbatim. Anonymized field notes were made by
AC and GL. At the beginning of the focus group session,
participants completed a brief demographic questionnaire (ie,
age, ethnicity, diagnoses, employment status and occupation,
and highest academic achievement). They were also asked to
provide their consent to be contacted to take part in the future
development studies.
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Data Analysis

The focus group transcript was read by two of the authors (EB
and AC) to identify key themes. Active searching for
disconfirming examples, for instance, statements where
participants contradict or disagree with one another, was
undertaken. The two researchers compared notes and reached
consensus on the themes. Field notes were also considered.
Themes were agreed upon by discussion within the
multidisciplinary research team. Adaptations were made to the
intervention informed by the focus group data (see Figure 1).

Phase 3: Think-Aloud Usability Testing

Participants

The most vocal member of the above focus group was asked to
return to test the intervention once changes had been made based
on feedback. This person was selected as the participant most
likely to be able to articulate their actions and choices during
thethink-aloud test. We also recruited the first femaleto respond
to the invitation to participate viathe BHF.

Data Collection

The intervention was made available on a computer in a
soundproofed interview room in the NIHR/Wellcome Clinical
Research Facility at King's College Hospital. Written consent
to videotape the test was obtained from the participants. The
participants were asked to spend up to one hour each exploring
the online intervention in any way they wanted. Whilst doing
so, they were asked to describe aloud what they were thinking
and doing. The study research assistant (AC) attended the
session in order to answer any questions and to make notes; EB
watched the test via closed-circuit television (CCTV) and also
made field notes.

Data Analysis

Audio-visual recordings were observed by the study team in
conjunction with the anonymized notes; problems with the
intervention or difficultiesusing it were noted to inform changes
to the intervention (see Figure 1).

Phase 4: Cross-Sectional Study

Participants

People with CVD were recruited from the pool of participants
who participated in studies above and who had given consent
to be contacted for future studies. In addition, snowballing (ie,
recruitment of people with CVD known to the study team) was
employed. An additional inclusion criterion was access to an
I nternet-connected computer. Travel expensesand a£20 voucher
were provided to participants.

Data Collection

Participants were given access to the adapted intervention (ie,
the version including modifications made in response to findings
of the above studies) viaapassword, which allowed accessfrom
any computer for 2 weeks. Data concerning patterns of usage
of, and satisfaction with, the intervention, as well as clinical
data were collected electronically via the secure SilverCloud
system. All data were anonymized. Usage data collected over
2 weeks were as follows: number of sessions per user, time
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spent per session, and total time spent using the intervention.
A session was defined as a period of 5 minutes or more of a
user being logged onto the system. Log-ins for less than 5
minuteswere also recorded. Session time estimation will always
be an imperfect calculation, as users may beinterrupted or take
breaks within a session, and may not formally log out of the
system. All user activity within the system, such as reading a
content page, saving a journal entry, or updating an activity,
was logged with atime stamp. Starting with the log entry of the
user logging on, the total time was calculated by adding up the
time that elapsed between each subsequent log record (in the
same manner as popular Web analytics software). On its own,
this will yield a result vulnerable to overestimation of session
time, so to avoid counting periods wherethe user isnot actively
engaged with the system, any inactivity (ie, lack of "clicks"
within content) longer than 30 minuteswas counted as 1 minute.
Any period of inactivity longer than 3 hours started the count
on anew session, rather than extending the time of the current
session. Use of different program components (eg, modules,
tracking tool) was measured.

Clinical datawere collected using brief, well-validated measures
of depression (Patient Health Questionnaire [PHQ-9] [36]),
anxiety (the Generalized Anxiety Disorder 7 [GAD-7] scae
[37]), quality of life (European Quality of Life-5 Dimensions
[EQ-5D] questionnaire [38]), and chest pain (modified Rose
Angina Questionnaire [39]). The PHQ-9 [36] and the GAD-7
scale [37] are self-reported measures of severity of depression
and anxiety symptoms, respectively. The PHQ-9 consists of
nine items and the GAD-7 scale has seven items; for both
measures, each item is scored from O (not at al) to 3 (nearly
every day). The EQ-5D questionnaire [38] is a self-reported
measure of health-related quality of life; items relating to
mohility, self-care, usual activities, pain/discomfort, and mood
are scored to produce asingleindex score ranging from O (worst)
to 1 (best possible heath). The modified Rose Angina
Questionnaire [39] consists of three items designed to detect
exertional chest pain which isindicative of angina; respondents
report whether or not they have chest pain or discomfort "ever,"
"walking on the level at an ordinary pace," or "walking uphill
or when hurrying." Participants were dichotomized into those
who responded positively to any item and those who reported
no chest pain in any circumstance. Completion rates and time
taken to compl ete these measures were recorded in order to test
their acceptability as outcome measures for afuture trial.

Participants were al so asked where they accessed the computer
(eg, home, friend/relative's house, public space) and whether
they had any problems accessing either the computer or the
intervention. Participants used Likert items and were able to
enter freetext feedback concerning their satisfaction with
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different elements of the intervention. Within 2 weeks of them
completing the trial, we contacted participants by telephone to
thank them for their participation and asked if they had any
further comments; if we were unable to contact them by
telephone, an email was sent. Feedback collected via these
methods was recorded verbatim.

Analysis

Descriptive statistics concerning patterns of usage, clinical
measures, and their completion and responsesto the satisfaction
items were produced. Free-text responses (to satisfaction items
and verbatim feedback data collected via telephone or email)
were subject to content analysis.

Results

Phase 1: The Intervention

Space from Heart Disease is an online psychoeducational and
therapeutic intervention designed to support self-management
of symptoms and to promote the well-being of people with
CVD. A modular design (see Table 1) was used to increase
engagement by allowing usersto select content relevant to them.
The existing SilverCloud intervention for distress delivers
cognitive behavioral therapy; we adapted this to include CBT
for coping with chest pain, fatigue, and breathlessness. Our
literature review also identified specific behavior change
techniques—see, for example, the Coventry, Aberdeen and
London Refined (CALO-RE) taxonomy [40]—which are
effectivefor CVD-related self-management. For instance, users
are helped to apply outcome goal setting (ie, “1 will drink no
more than one glass of wine on week days") and action planning
(ie, deciding in advance what steps to take when faced with a
health-related choice, including what to do, whereto do it, when
to do it, and who will help) to help them to make healthy
choices. A summary of module content is shown in Table 1. A
tracker app allows users to record their daily activities as part
of the therapy, for instance, as a homework task, and a journal
function allows usersto record free-text thoughts and comments.
Standardized outcome measures can a so be collected and results
displayed graphically; quizzes are used to consolidate | earning.
Figure 2 shows a screenshot of the home page. Patient stories
are used across the modules to provide context. The platform
facilitates users to share their work, information, tasks,
homework activities, etc, with asupporter, although asupporter
was not provided during this devel opment stage.

Findingsfrom the experimental studiesare reported below; how
these influenced the intervention development is depicted in
Figure 1.
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Table 1. Space from Heart Disease intervention content.

Module Module content

Self-management Medication adherence

(You and Your Health) Attending and getting the most out of appointments
Promoting ahealthier lifestyle: increasing exercise, healthy diet, reducing alcohol, stopping smoking,
stress management

Symptom modules

1. Chest pain/palpitations CBT%nd behavioral strategies for coping with chest pain/pal pitations

2. Fatigue CBT and behavioral strategies for coping with fatigue

3. Breathlessness CBT and behavioral strategies for coping with breathlessness
Psychologica distress Cognitive behavioral therapy for generalized distress relevant to CV DP

Self-monitoring (floating modulelinked to all ~ Guidance, support, and tools for self-monitoring
others)

8Cognitive behavioral therapy (CBT).
PCardiovascular disease (CvD).
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Figure 2. Screenshot of Space from Heart Disease home page.
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to participate. All participants met the inclusion criteria. No
women responded to the invitation to participate in time for the
discussion. Ages ranged from 53 to 85 years (mean 70 years,
SD 11), al participantswere Caucasian, 5 of the 10 (50%) were
in current employment, and 5 (50%) wereretired. Out of the 10

Phase 2: Focus Group Study

Overview

A total of 10 men were recruited from the British Heart
Foundation; these represent the total number of those agreeing
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participants, 1 (10%) left school at 16, 4 (40%) had further
education qualifications, 3 (30%) had undergraduate degrees,
and 2 (20%) had postgraduate degrees. Participants reported
one or more of the following: coronary stent inserted (4/10,
40%), coronary artery bypass surgery (4/10, 40%), comorbid
type 2 diabetes (2/10, 20%), and chronic kidney disease (1/10,
10%). The discussion lasted 104 minutes.

Four key themes were identified from the discussion:
information needs, physical health concerns, mental health
impacts, and self-management. Themes are described with
supporting quotations identified by participant number (eg,
Participant #1 to Participant #10). All participants contributed
to all themes and there appeared to be strong consensus within
the group.

Theme: I nformation Needs

Participants wanted information to be presented clearly and to
be jargon free. Some participants wanted a lot of information,
whereas others preferred to have key facts:

Some people arereally interested in the full story and
otherslike mewould be interested in broad guidance
[Participant #3]

The importance of treating users as individual s was noted:

The way you interpret it and manage your life varies
absolutely as an individual. [Participant #8]

It needs to be that | can choose I’'m not interested in
that bit, I'mnot interested in that bit, that bit'sreally
relevant to me, and build my own package up from
what's available in there. [Participant #4]

They also wanted to be confident that the information provided
was reliable and represented the best advice. There was
consensus that there is so much, often conflicting, information
availablethat it can be hard to know what to read:

If | type how to avoid type 2 diabetes into Google |
will get probably some millions of pieces of advice.
[Participant #8]
You get conflicting advice from people...everyone
reckons they're right don’t they, so how do | know
you're going to be right? [Participant #3]
There was consensus that no existing resource met all their
information needs:

The difficulty is you do the expert course which just
looks at your diabetes and you do the post-operative
cardiac care which just looks at your cardiac care
and there’'s nobody ever puts the two together.
[Participant #6]

There was also consensus that ongoing support is required:

At the end of that eight weeks [of cardiac
rehabilitation classes] | was suddenly told, sorry,
finished now, off you go and it was like having the
umbilical cord cut, like what's going to happen now?
[Participant #9]
Thedatafrom thisthemeled usto include "expand and collapse"
options within the intervention so that users can select the
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amount of detail they wish to read. These findings supported
themodular design of theintervention whereby users can choose
which aspects of the intervention to access according to their
needs. We also made the intervention as comprehensive as
possible and provided links to reputable websites.

Theme: Physical Health Concerns

On the whole, the participants, who were al active members of
aBHF support group, did not report being troubled by physical
symptoms:

WE've learnt to manage it. [Participant #5]

They were very concerned, however, about the possibility of
having a (another) heart attack. They were aware of each other’s
experiences and knew that each was different:

The confusion is that different individuals feel
completely different symptoms...X had terrible pain,
| had no pain whatsoever and suddenly | collapsed.
[Participant #2]
Even those members who had had more than one cardiac event
agreed that no two eventsfelt the same. Participants agreed that
they would like information to help them know when to seek
help:

I’'m a little bit confused about people talking about
heart attack and angina...when you're getting the
pain, which iswhich? [Participant #1]

I’d like to see something...which would tell me, isthis
normal or not, or should | worry? [Participant #6]

Following identification of this theme, we added advice for
participants about when to seek help.

Theme: Mental Health Impacts
Participants discussed the impact of CVD on mental health:

What | found with people who have heart problems
and who have operations or whatever, they have to
live with their mortality on a day to day basis.
[Participant #5]
...having been fit and thinking | was going to live
forever basically, that | then was diagnosed with
obviously heart disease then I’'m now being told I'm
borderline diabetic sort of thing which isanother one
| do not want to hear. And | don’t think the medical
profession really appreciate, well we'll tell him and
we'll give himall thisinformation and he can go away
and he'll be all happy to sort it out. Well I'm not
happy really, | didn't want to be diagnosed.
[Participant #3]

Though not currently depressed, severa participants reported

past low mood associated with cardiac events:

| did suffer depression because | couldn’t get my
(driving) license back so | wasn’t working for a year
and a half. [Participant #4, taxi driver]

For about two weeks during my recovery program
whenever | spoketo anybody about my experiences...|
just couldn’t stop crying. And this lasted for about
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two weeks. | didn't want to, | didn’t feel like | wanted
to cry, tearsjust came. [Participant #9]

It took six years for me to go through the post op

depression. [Participant #5]
However, other participants appeared not to want to dwell on
this topic and moved the discussion on. It is unclear what help
peopl e had received for their low mood; that some reported long
durations suggests that effective help had not been available.
We have ensured that help for low mood and anxiety is woven
throughout the modules.

Theme: Self-Management

These participants agreed with the importance of
self-management and that a heart attack could trigger positive
lifestyle changes:

...when you walk out of the hospital and you’ ve done
the rehab, well the word | use is you're surviving,
you're no longer a patient, you're responsible for
your own health. [Participant #8]

...the best thing that can happen to you is to have a
heart attack because it makes you think about your
health. [Participant #1]

As well as belonging to a support group, which they found
helpful, some participants used devices to help them to live
more healthily:

I mean X's got Fithit and I've got the same sort of
thing and you get an email from them once a week
and you can open it if you like and if you open it, it
tellsyou how many stepsyou’ ve donein the last week,
how many times you've been upstairs, it's just a
reminder, it'snot particularly intrusive but it actually
gives you the feeling that you are in a certain sense
monitoring your own health. [Participant #8]

Table 2. Usabhility strengths identified in think-aloud testing.

Barley et d

Participantsliked theidea of an intervention which could prompt
them to make healthy choices and monitor their progress:

If there was a program which helped me monitor the
sort of things that | ought not to do just to stay off,
you know, I’ ve been warned about it and | think that
I’m okay, but just to be reminded etc and to track my
own progress which means | might set some simple
objective for myself. [Participant #8]

However, there was consensus that they did not want to spend
too much time using an intervention or on self-management
activities:

| don't want to spend my retirement filling in things

and trying to work out whether I’'mall right or not.

[Participant #3]

...the thing is to lighten the load, that’s why | say if

you have a to-do list have a to-don’t list because the

fact iswe're not going to do all the things on theto-do

list or stick to all the resolutions. [Participant #3]

The You and Your Health module provides tools for making
healthy choices. Theinterventionisflexibleto alow individuals
to spend as much or as little time as they choose using it.

Phase 3: Think-Aloud Usability Testing

One male (aged 60 years) and one femal e (aged 50 years) each
spent 60 minutes using the intervention. Participants were
Caucasian, oneleft school at 16, the other had an undergraduate
degree, and both reported having CHD. Overal, the two
participants liked the intervention, they continued to useit until
the session ended, and were able to navigate without difficulty.
User comments and researcher observations are summarized in
terms of strengths and weaknesses in relation to "readability,"
"information," and "navigation," and are shown in Tables 2 and
3, respectively. The intervention was adapted accordingly (see
Figure 1). Minor bugs were also noted and fixed.

Interventioncharac-  Usability strengths

teristic
Participant 1 Participant 2

Readability N/AZ Easy to understand

Information Relevant Relevant

Navigation Found commenting easy Arrows could clearly be clicked
Used "like" buttons alot Used side menu and next/previous buttons without difficulty
Easy to move between modules Opened expandable subtopics easily
Used the side menu and the next/previous buttons without dif-  True/Fal se buttons easy to use
ficulty
Easy to select relevant information to read

Bugs N/A N/A

3ot applicable (N/A). Participant did not comment on this aspect of the intervention.
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Table 3. Usabhility problemsidentified in think-aloud testing.

Barley et d

Interventioncharac-  Usability problems
teristic
Participant 1 Participant 2
Readability Font too small in some places Font too small in some places
Links and icons should be bigger
Too much text in some sections
Information Would like more links (eg, to charities, support services) Would like more links (eg, to charities, psychological services)
More content could be given in some places, using a"tiered Add dietary information for diabetic patients and vegetarians
approach’” Provide more information on medications
Navigation No problems "Dots" were confusing (didn’t realize they could be clicked)
Tried to click on some icons, they look too much like buttons
In self-monitoring module, didn’t reali ze the subtopics were support
content
Difficult to remove comments
"Liking" twice (because of liking something very much)
Bugs made it "un-like" N/AZ

@Not applicable (N/A). Participant did not comment on this aspect of the intervention.

Phase 4: Cross-Sectional Study

Overview

A total of 10 participants (2 female, 20%) were recruited; 6
(60%) had participated in the focus group, 1 (10%) had
participated in both the focus group and the think-aloud test, 1
(female, 10%) had participated in the think-aloud test, and 2
(20%) (1 female) were recruited via snowballing. Participants
were aged from 65 to 85 years (mean 70 years, SD 9). All
participants were Caucasian; out of 10, 4 (40%) had |eft school
at age 16, 3 (30%) had an undergraduate degree, and 3 (30%)
had a postgraduate degree. Out of 10, 5 (50%) participantswere
retired, 3 (30%) were working full time, and 2 (20%) were
working part time. Self-reported confidencein using the Internet
was as follows: out of 10, 2 (20%) participants were "very
confident," 3 (30%) were "confident,” 2 (20%) were "mildly
confident," and 3 (30%) reported "average" confidence. Out of
10, 7 (70%) participants reported having had at |east one cardiac
event. None reported current depression or anxiety, but in the
past, 4 out of 10 (40%) participants had received psychotherapy
and/or medication for these conditions.

Usage

All participants reported using their home computers with no
access difficulties with either the computer or the intervention.
Over the 2-week testing period, there was considerable variation

http://www.researchprotocols.org/2015/3/e81/

in the number of occasions and amount of time spent using the
intervention. The average number of sessions per user was 2.4
(SD 2.2, range 1-8) and the mean time per session was 23
minutes (SD 15, range 5-65). All users also had one or more
log-ins of less than 5 minutes (range 1-8). The total time spent
using the intervention per participant ranged from 8 to 197
minutes (mean 57, SD 59). All aspects of theintervention were
accessed: 43% of timewas spent using the content, 26% of time
was spent using apps on the platform, 16% of time was spent
browsing the home screen, 3% of time was spent using the
journal, and 12% of time was spent completing the clinical
outcome measures.

Clinical Outcomes

At baseline, all 10 (100%) participants completed all four
outcome measures—PHQ-9, GAD-7 scde, EQ-5D
questionnaire, and the modified Rose Angina
Questionnaire—and at the end of 2 weeks, only 5 (50%)
participants returned data for these measures. Measures took a
maximum of 1 minute and 9 seconds to complete. There were
no missing answers. At baseline, 4 out of the 10 (40%)
participants reported current chest pain (modified Rose Angina
Questionnaire[39]) and at 2 weeks, 2 out of 5 (40%) participants
who responded reported chest pain. Questionnaire scores
indicated that the participants were not depressed or anxious
and had a good quality of life (see Table 4).
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Table 4. Participant ratings of depression, anxiety, and quality of life from the cross-sectional study (n=10).

Clinica outcome Median (IQR? Range

Baseline 2 weeks Baseline 2 weeks
Depression (PHQ-9°) 2(3) 0(2) 0-8 0-6
Anxiety (GAD-7°) 2(3) 0(0) 0-7 0-5
Quality of life (EQ-5D% 0.95 (0.5)° 0.90 (0.4)® 0.50-1 0.50-1

8 nterquartile range (IQR).

BPatient Health Questionnaire (PHQ-9). Scoring range for the PHQ-9 was 0-27 (depression scores: 0-4 minimal, 5-9 mild, 10-14 moderate, 15-19

moderately severe, 20-27 severe).

®Generalized Anxiety Disorder 7 (GAD-7). Scoring range for the GAD-7 scale was 0-21 (anxiety scores: >5 mild, >10 moderate, >15 severe).
dEuropean Quality of Life-5 Dimensions (EQ-5D). Scoring range for the EQ-5D questionnaire was 0-1 (quality-of-life scores: 0 worst, 1 best possible

health).
€For this measure, there were 5 participants.

Satisfaction

Out of 10 participants, 8 (80%) responded to the questions
concerning satisfaction with the intervention. Overall, 7 out of
8 (88%) reported being "satisfied" with the intervention and 1

Table5. Participant responses to intervention use items (n=8).

out of 8 (13%) reported being "very satisfied"; 7 out of 8 (88%)
would recommend the intervention to someone el se. Participant
responses to the intervention use and satisfaction items are
shown in Tables 5 and 6, respectively.

Intervention use items Yes, n (%) No, n (%) Not sure, n (%)
Easy to use 8 (100) 0(0) 0(0)
Informative 8 (100) 0(0) 0(0)
Helpful with any difficulties you are having 5(63) 2(25) 1(13)
Any changesin any area of your life since using intervention? 1(14) 6 (86) 0(0)
Would you recommend intervention? 7 (88) 1(13) 0(0)
8This item had one missing value (n=7).
Table 6. Participant responses to satisfaction items (n=8).
Satisfaction with intervention Very satisfied,  Satisfied, Somewhat satis- Somewhat dissatiss  Dissatisfied,
n (%) n (%) fied, fied, n (%)
n (%) n (%)
Overall 1(13) 7(88) 0(0) 0(0) 0(0)
You and Your Health (self-management module) 0 (0) 7(88) 1(13) 0(0) 0(0)
Emotions and your body module 0(0) 8 (100) 0(0) 0(0) 0(0)
Fatigue module 0(0) 5 (63) 2(25) 1(13) 0(0)
Chest pain module® 0(0) 5(71) 2(29) 0(0) 0(0)
Breathlessness module 0(0) 5(63) 2(25) 1(13) 0(0)
Tracker app (self-monitoring) 0(0) 6 (75) 1(13) 1(13) 0(0)
#Thisitem had one missing value (n=7).
usefulness of the intervention (eg, "helpful, useful,

Content Analysis of Free-Text Feedback

Participants were asked to "use 3 words to describe the
intervention" (quotes in this section are representative
examples). Out of 10, 5 (50%) peopl€e's responses suggested
they found the intervention easy to use (eg, "easy," "piece of
cake," and "straight forward"), 3 (30%) others focused on the

http://www.researchprotocols.org/2015/3/e81/
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informative"), and 1 (10%) person each described it as
"reassuring,” and "focused or clear." The only negative words
were from 1 (10%) person, who described the intervention as
"static, impersonal,” but also "good quality.”

A final person (1/10, 10%) said "not necessarily relevant.” This
person also sent along email explaining that they had had their
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heart attack many years ago and felt that their condition was
under control; they did not enjoy filling in the depression and
anxiety measures and felt that the intervention was too focused
on low mood for someone like himself.

The aspects of the intervention which were most liked included
the presentation (“ The screens are nicely laid out.” [Participant
#1]), clarity of information (“What was being asked was clear
and the information was clear.” [Participant #3]), ease of use
(“easy to use’ [Participant #5]), and the ability to choose
relevant aspects of the intervention (“ Self-selection helpful as
| really only have problems with fatigue and how to deal with
it” [Participant #9]).

Aspects least liked included diagrams being “too busy”
[Participant #2], “ emphasis on depression” [Participant #3], and
“uninspiring case studies—however, | can see how they might
help others’ [Participant #7]. One would have liked “more
in-depth information” [Participant #9] and one “didn’'t disike
anything” [Participant #10].

Out of 10 people, 4 (40%) said that an online supporter (as
planned) would be useful.

Only 1 (10%) participant had used an online heart-related
website before. In comparison to that (unknown) website, they
reported that Space from Heart Disease was “Much better in
terms of content, use and appearance. Not as good in terms of
interactivity or helping a person achieve changesin life-style”
[Participant #1].

Some participants did not think the intervention was useful to
them personally as they were not experiencing the mood or
symptom problems that it addressed.

Discussion

Principal Findings

This paper describes the development and preliminary
acceptability and feasibility of a new CVD-specific online
intervention to promote self-management and well-being: Space
from Heart Disease. The development process was informed
by MRC guiddlines for the development of complex
interventions [29]. This enabled us to produce an intervention
which builds on existing evidence, istheory based (ie, CBT and
behavior change theory), and is flexible, personalized, and
service-user informed.

For instance, the focus group participants varied in their
information needs and said they wanted content to be delivered
flexibly in order to increase their control in using the
intervention. This feedback led to the use of "expand and
collapse" options where users can "click” to see information
which is hidden from those who find too much text off-putting.
The use of modules allows people to skip sections not relevant
to them, for instance, only people experiencing chest pain would
use the chest pain module. In our cross-sectional study, only 4
people reported chest pain at baseline; future research will
recruit peoplewith CVD symptomsin order to test the efficacy
of Space from Heart Disease. The symptoms currently covered
by Space from Heart Disease are those which have been found
in research to cause impaired quality of life and increased
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unnecessary health care usage [41,42]; if further problematic
symptoms are identified, modules to address them could be
developed. Specific information that was added following
feedback included how to recognize aheart attack, when to seek
medical help, and information concerning diabetes, which is
common in people with other CVD-related conditions [43].

Following the focus group, adaptations were made to the
intervention and we conducted think-aloud usability testing.
This was a useful stage in the development process as it
highlighted potential improvements relating to readability (eg,
font sizetoo small) and navigation (eg, confusion around which
featureswere "clickabl€") that could not have been tested in the
focus group. A difficulty in removing comments should the
participant change their mind was also highlighted. Using
several evaluation methods, therefore, helped us to identify a
wider range of potential problems; the benefits of thisapproach
have been noted previously [44].

The Space from Heart Disease intervention builds on ageneric
online intervention for depression and anxiety that is currently
used within the NHS. Space from Heart Disease includes a
module on distress, which patients may or may not select, which
highlights CVD-related dysfunctional  thinking (ie,
"catastrophizing"—assuming that chest pain is always serious,
leading to panic and inappropriate responses such as avoidance
of activity, which can lead to worse health and unnecessary
health service use) [45]. However, the impact of low mood and
anxiety is stressed throughout the intervention; feedback from
the cross-sectional study of participants suggests that people
who are not currently experiencing distress may not consider
the intervention relevant to them. A cohort study of 548 people
with CHD [46] found that 22% of participants reported that life
was better sincetheir diagnosis supportsthis. Those participants
reported that diagnosis of CHD had led to healthy lifestyle
changes, reduction of stress, and recognition of their mortality;
such peoplewould be unlikely to benefit from Space from Heart
Disease. This suggests that future research to test the
effectiveness of Space from Heart Disease should target only
CVD patientswho report comorbid distress; studies such asone
that tested a telephone intervention for primary care patients
with CHD and distress [47] indicate that thisis feasible.

It is sometimes assumed that older or less-educated people will
not be able to access or use technology. In thiswork we recruited
people with a range of educational backgrounds and
self-reported levels of confidence using a computer; an
important finding was that no participant reported problems
either using or accessing the intervention. Thisisapreliminary
indication of thefeasibility of theintervention in this population.

Finaly, the focus group data indicated that users would
appreciate a tailored approach. In future, we plan to develop a
supporter role to facilitate the intervention. The original
SilverCloud intervention employs such a supporter who isable
to provide tailored encouragement and feedback, for instance
making suggestionsregarding which elements of theintervention
the user may find helpful. Future work will determine what
skills are needed for a supporter of a CVD-specific
intervention—that is, whether medical or psychological skills
aremost needed. Candidate professionalsto fulfil thisrole may
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be nurses or psychological well-being practitioners as employed
within the UK Improving Access to Psychological Therapies
service.

Strengths and Limitations

Informed by the MRC guidelines for the development of
complex interventions [29], we used multiple research designs
to develop and make systematic, service-user informed
improvements to a new CVD-specific intervention for the
promotion of self-management and well-being. To our
knowledge, Space from Heart Disease is the first online
intervention in CVD which addresses self-management,
symptom management, and psychological distress. Use of the
MRC guidelines[29] enabled usto devel op content which builds
on existing research and uses evidence-based CBT and behavior
change techniques. We used the existing SilverCloud online
platform for delivering CBT as the basis of our CV D-specific
intervention. The SilverCloud intervention was developed with
extensive user input and is known to be effective for improving
psychological distress[30-32]. Our approach, therefore, differs
from that of others who have used focus group dataasthe basis
of their intervention. For instance, Antypas and Wangberg [48]
conducted afocus group to determine user needs and combined
findings with atheoretical review of health behavior modelsto
develop a novel online intervention for physical activity in
cardiac rehabilitation.

Our sample sizes were small, so the participants may not be
representative of the larger population of peoplewith CVD and,
in particular, the views of women are lacking since only two
were recruited. Our use of the large body of existing literature
on distress and symptomsin CVD was designed to ensure that
Space from Heart Disease meets arange of needs, however, the
needs of women are often neglected in CVD research [49] and
in future, researchers should make additional effortsto address
this. Future trials of Space from Heart Disease will determine
whether there was sufficient input from the range of peoplewith
CVD to produce an effective intervention. Nevertheless, the

Acknowledgments

Barley et d

level of patient and public involvement in the development of
the intervention is high as adaptations to the intervention were
made as a direct result of in-depth participant feedback. Our
use of a series of studies using different designs ensured that
all aspects of the intervention were tested.

Our cross-sectional study provides preliminary support for the
acceptability and feasibility of Space from Heart Disease in
people with CV D—patients did not report problems using the
intervention and feedback indicated that the content was felt to
be relevant. However, none of our participants was currently
experiencing depression or anxiety, so further work is needed
to test the acceptability of the intervention in people with CVD
and comorbid psychological distressusing amuch larger sample.
Space from Heart Disease builds on an existing, effective,
generic intervention for depression and anxiety which is
designed to be facilitated by a professional "supporter" who
providestimely and personalized feedback; future research will
test the effectiveness of Space from Heart Disease delivered
with online support.

Conclusions

Health information technology can improve health care quality
and safety [50,51]. Online-delivered therapy is effective for
psychological distress [19]. However, generic computerized
CBT packages may not be acceptable for people with comorbid
physica hedlth problems [23]. We have developed an
evidence-based, theory-informed, user-led online intervention
for improving self-management and well-being in CVD. The
use of multiple evaluation tests has informed improvements to
its content and usability, and preliminary acceptability and
feasibility have been demonstrated. Thisisimportant since the
effectiveness of onlineinterventions may be hampered by design
and usability problems [44]. This development work also
identified the most appropriate sample (ie, people with
symptomatic CV D and comorbid distress) for afuture RCT of
the effectiveness of Space from Heart Disease.

The authors would like to thank the people with CVD who participated in thiswork. We would aso like to thank Melanie Dupin,
BHF support group coordinator, for helping to recruit participants and Professor John Chambers of Guy’sand St Thomas' NHS
Foundation Trust who provided invaluabl e cardiol ogy support. Thiswork was funded by NHS England under their Small Business
Research Initiative. The funders had no role in study design, data collection and analysis, decision to publish, or preparation of
the manuscript.

This independent research was also supported by the National Institute for Health Research/Wellcome Trust King's Clinical
Research Facility, the NIHR Biomedical Research Centre and Dementia Unit at South London, Maudsley NHS Foundation Trust,
and King's College London. The views expressed are those of the authors and not necessarily those of the NHS, the NIHR, or
the Department of Health.

Conflictsof I nterest

Intellectual property (IP) for the SilverCloud platform is owned by SilverCloud Health. A license agreement in relation to KCL
IPis currently being negotiated with SilverCloud to alow them commercial exploitation of the final intervention. The license
has revenue-share obligations due to KCL. Some of the authors (DOC, KT, DR) of this paper are employees of SilverCloud
Hesdlth.

http://www.researchprotocols.org/2015/3/e81/ JMIR Res Protoc 2015 | vol. 4 | iss. 3 | €81 | p. 13

(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS Barley et d

Multimedia Appendix 1
Topic guide for focus group.

[PDE File (Adobe PDF File), 7KB-Multimedia Appendix 1]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

World Health Organization. The Global Burden of Disease: 2004 Update. Geneva, Switzerland: WHO Press; 2008. URL:
http://www.who.int/entity/healthinfo/global_burden disease/ GBD_report_2004update full.pdfua=1 [accessed 2015-06-24]
[WebCite Cache ID 6ZWx53WY m]

Townsend N, Wickramasinghe K, Bhatnagar P, Smolina K, Nichols M, Leal J, et a. Coronary Heart Disease Statistics
2012 Edition. London, UK: British Heart Foundation; 2012 Oct. URL: https.//www.bhf.org.uk/~/media/files/publications/
research/2012_chd_statistics compendium.pdf [accessed 2015-06-23] [WebCite Cache ID 6ZUvK CEQg6]

The NHS Information Centre, Prescribing Support Unit. Quality and Outcomes Framework Achievement Data 2008/09.
Leeds, UK: The Health and Social Care Information Centre; 2009 Sep 29. URL : http://www.hscic.gov.uk/catalogue/
PUB04033/gof-eng-08-09-bull-rep.pdf [accessed 2015-06-23] [WebCite Cache ID 6ZUvoHKBW]

Frasure-Smith N, Lespérance F. Depression and cardiac risk: present status and future directions. Postgrad Med J 2010
Apr;86(1014):193-196. [doi: 10.1136/hrt.2009.186957] [Medline: 20354040]

DH Cardiovascular Disease Team. Cardiovascular Disease Outcomes Strategy. London, UK: Department of Health; 2013
Mar 05. URL: https.//www.gov.uk/government/upl oads/system/upl oads/attachment_data/file/217118/

9387-2900853-CV D-Outcomes webl.pdf [accessed 2014-12-11] [WebCite Cache ID 6ZUwgN{X9]

DH/Mental Health Division/Improving Accessto Psychological Therapies Programme. The |APT Pathfinders: Achievements
and Challenges. London, UK: Department of Health; 2008 Oct 28. URL : http://www.iapt.nhs.uk/silo/files/
the-iapt-pathfinders-achievements-and-challenges.pdf [accessed 2014-12-11] [WebCite Cache ID 6ZUx5QDWj]
Frasure-Smith N, Lespérance F. Recent evidence linking coronary heart disease and depression. Can J Psychiatry 2006
Oct;51(12):730-737. [Medline: 17168247]

Tully PJ, Cosh SM. Generalized anxiety disorder prevalence and comorbidity with depression in coronary heart disease: a
meta-analysis. JHealth Psychol 2013 Dec;18(12):1601-1616. [doi: 10.1177/1359105312467390] [Medline: 23300050]
Sekhri N, Feder GS, Junghans C, Hemingway H, Timmis AD. How effective are rapid access chest pain clinics? Prognosis
of incident angina and non-cardiac chest pain in 8762 consecutive patients. Heart 2007 Apr;93(4):458-463 [ FREE Full
text] [doi: 10.1136/hrt.2006.090894] [Medline: 16790531]

Debney MT, Fox KF. Rapid access cardiology--a nine year review. QIM 2011 Oct 05;105(3):231-234 [FREE Full text]
[doi: 10.1093/gjmed/hcr182] [Medline: 21976600]

Marks EM, Chambers JB, Russell V, Bryan L, Hunter MS. The rapid access chest pain clinic: unmet distress and disability.
QJIM 2014 Jun;107(6):429-434 [FREE Full text] [doi: 10.1093/qjmed/hcu009] [Medline: 24448381]

LeeG, Dix S, MitraB, Coleridge J, Cameron P. The efficacy and safety of a chest pain protocol for short stay unit patients:
A one year follow-up. Eur J Cardiovasc Nurs 2014 May 27. [doi: 10.1177/1474515114537944] [Medline: 24867877]
Walters P, Barley EA, Mann A, Phillips R, Tylee A. Depression in primary care patients with coronary heart disease:
baseline findings from the UPBEAT UK study. PL0oS One 2014 Jun;9(6):1-7 [FREE Full text] [doi:
10.1371/journal.pone.0098342] [Medline: 24922312]

Simon G, Ormel J, VonKorff M, Barlow W. Health care costs associated with depressive and anxiety disordersin primary
care. Am J Psychiatry 1995 Mar;152(3):352-357. [Medline: 7864259]

Huffman JC, Pollack MH. Predicting panic disorder among patients with chest pain: an analysis of the literature.
Psychosomatics 2003;44(3):222-236. [doi: 10.1176/appi.psy.44.3.222] [Medline: 12724504]

Barley EA, Haddad M, Simmonds R, Fortune Z, Walters P, Murray J, et al. The UPBEAT depression and coronary heart
disease programme: using the UK Medical Research Council framework to design a nurse-led complex intervention for
usein primary care. BMC Fam Pract 2012;12(13):119 [FREE Full text] [doi: 10.1186/1471-2296-13-119] [Medline:
23234253]

Child A, Sanders J, Sigel P, Hunter MS. Meeting the psychological needs of cardiac patients: an integrated stepped-care
approach within a cardiac rehabilitation setting. Br J Cardiol 2010;17(4):175-179. [Medline: 727977)

DelLusignan S, Jones S, McCrae N, Cookson G, Chan T. IAPT LTC/MUS Pathfinder Evaluation Project Interim Report.
2013 Feb. URL: http://www.iapt.nhs.uk/siloffiles/iapt-Itcmus-pathfinder-eval uation-project-interim-report. pdf [accessed
2015-06-23] [WebCite Cache ID 62V 0l Dtak]

Andrews G, Cuijpers P, Craske MG, McEvoy P, Titov N. Computer therapy for the anxiety and depressive disordersis
effective, acceptable and practical health care: ameta-analysis. PLoS One 2010 Oct 13;5(10):e13196 [FREE Full text] [doi:
10.1371/journal .pone.0013196] [Medline: 2954140]

Richards D, Richardson T. Computer-based psychological treatmentsfor depression: asystematic review and meta-analysis.
Clin Psychol Rev 2012 Jun;32(4):329-342. [doi: 10.1016/j.cpr.2012.02.004] [Medline: 22466510]

Christensen H, Griffiths KM, Jorm AF. Delivering interventionsfor depression by using theinternet: randomised controlled
trial. BMJ 2004 Jan 23;31(328):265-270 [FREE Full text] [doi: 10.1136/bm;j.37945.566632.EE] [Medline: 14742346]

http://www.researchprotocols.org/2015/3/e81/ JMIR Res Protoc 2015 | vol. 4 | iss. 3 | 81 | p. 14

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v4i3e81_app1.pdf&filename=01349d6f66647cb57e81e92c2b9205d1.pdf
https://jmir.org/api/download?alt_name=resprot_v4i3e81_app1.pdf&filename=01349d6f66647cb57e81e92c2b9205d1.pdf
http://www.who.int/entity/healthinfo/global_burden_disease/GBD_report_2004update_full.pdf?ua=1
http://www.webcitation.org/

                                                6ZWx53WYm
https://www.bhf.org.uk/~/media/files/publications/research/2012_chd_statistics_compendium.pdf
https://www.bhf.org.uk/~/media/files/publications/research/2012_chd_statistics_compendium.pdf
http://www.webcitation.org/

                                                6ZUvKCEg6
http://www.hscic.gov.uk/catalogue/PUB04033/qof-eng-08-09-bull-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB04033/qof-eng-08-09-bull-rep.pdf
http://www.webcitation.org/

                                                6ZUvoHKBW
http://dx.doi.org/10.1136/hrt.2009.186957
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20354040&dopt=Abstract
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/217118/9387-2900853-CVD-Outcomes_web1.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/217118/9387-2900853-CVD-Outcomes_web1.pdf
http://www.webcitation.org/

                                                6ZUwqNfX9
http://www.iapt.nhs.uk/silo/files/the-iapt-pathfinders-achievements-and-challenges.pdf
http://www.iapt.nhs.uk/silo/files/the-iapt-pathfinders-achievements-and-challenges.pdf
http://www.webcitation.org/

                                                6ZUx5QDWj
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17168247&dopt=Abstract
http://dx.doi.org/10.1177/1359105312467390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23300050&dopt=Abstract
http://europepmc.org/abstract/MED/16790531
http://europepmc.org/abstract/MED/16790531
http://dx.doi.org/10.1136/hrt.2006.090894
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16790531&dopt=Abstract
http://qjmed.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21976600
http://dx.doi.org/10.1093/qjmed/hcr182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21976600&dopt=Abstract
http://qjmed.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=24448381
http://dx.doi.org/10.1093/qjmed/hcu009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24448381&dopt=Abstract
http://dx.doi.org/10.1177/1474515114537944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24867877&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0098342
http://dx.doi.org/10.1371/journal.pone.0098342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24922312&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7864259&dopt=Abstract
http://dx.doi.org/10.1176/appi.psy.44.3.222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12724504&dopt=Abstract
http://www.biomedcentral.com/1471-2296/13/119
http://dx.doi.org/10.1186/1471-2296-13-119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23234253&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=727977&dopt=Abstract
http://www.iapt.nhs.uk/silo/files/iapt-ltcmus-pathfinder-evaluation-project-interim-report.pdf
http://www.webcitation.org/

                                                6ZV0IDtak
http://dx.plos.org/10.1371/journal.pone.0013196
http://dx.doi.org/10.1371/journal.pone.0013196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2954140&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2012.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22466510&dopt=Abstract
http://europepmc.org/abstract/MED/14742346
http://dx.doi.org/10.1136/bmj.37945.566632.EE
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14742346&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Barley et d

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Proudfoot J, Goldberg D, Mann A, Everitt B, Marks|, Gray JA. Computerized, interactive, multimedia cognitive-behavioural
program for anxiety and depression in general practice. Psychol Med 2003 Feb;33(2):217-227. [Medline: 12622301]
Hind D, O'Cathain A, Cooper CL, Parry GD, Isaac CL, Rose A, et al. The acceptability of computerised cognitive behavioural
therapy for the treatment of depression in people with chronic physical disease: a qualitative study of people with multiple
sclerosis. Psychol Health 2009 Apr 28;25(6):699-712. [doi: 10.1080/08870440902842739] [Medline: 20204955]
Antypas K, Wangberg SC. E-Rehabilitation - an Internet and maobile phone based tailored intervention to enhance
self-management of cardiovascular disease: study protocol for arandomized controlled trial. BM C Cardiovasc Disord 2012
Jun 09;12:50. [doi: 10.1186/1471-2261-12-50] [Medline: 22776554]

Antypas K, Wangberg SC. An Internet- and mobile-based tail ored intervention to enhance maintenance of physical activity
after cardiac rehabilitation: short-term results of arandomized controlled trial. JMed Internet Res 2014;16(3):e77 [FREE
Full text] [doi: 10.2196/jmir.3132] [Medline: 24618349]

Messerli-Biirgy N, Barth J, Berger T. The InterHerz project--aweb-based psychological treatment for cardiac patients with
depression: study protocol of arandomized controlled trial. Trials 2012;13(1):245 [EREE Full text] [doi:
10.1186/1745-6215-13-245] [Medline: 23273042]

Thomas CL, Man M, O'Cathain A, Hollinghurst S, Large S, Edwards L, et al. Effectiveness and cost-effectiveness of a
telehealth intervention to support the management of long-term conditions: study protocol for two linked randomized
controlled trials. Trials 2014 Jan 24;15(1):36 [FREE Full text] [doi: 10.1186/1745-6215-15-36] [Medline: 24460845]
Nolan RP, Liu S, Feldman R, Dawes M, Barr S, Lynn H, et al. Reducing risk with e-based support for adherenceto lifestyle
change in hypertension (REACH): protocol for amulticentred randomised controlled trial. BMJ Open 2013;3(8):€003547
[FREE Full text] [doi: 10.1136/bmjopen-2013-003547] [Medline: 23965936]

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and Evaluating Complex Interventions:
New Guidance. London, UK: Medical Research Council; 2008. URL : http://www.mrc.ac.uk/documents/pdf/
complex-interventions-guidance/ [accessed 2015-06-23] [WebCite Cache ID 67V 4l maix]

Sharry J, Davidson R, McLoughlin O, Doherty G. A service-based evaluation of atherapist-supported online cognitive
behavioral therapy program for depression. JMed Internet Res 2013;15(6):€121 [FREE Full text] [doi: 10.2196/jmir.2248]
[Medline: 23807565]

Richards D, Timulak L, Doherty G, Sharry J, Colla A, Joyce C, et a. Internet-delivered treatment: its potential as a
low-intensity community intervention for adults with symptoms of depression: protocol for arandomized controlled trial.
BMC Psychiatry 2014;14:147 [FREE Full text] [doi: 10.1186/1471-244X-14-147] [Medline: 24886179]

Richards D, Timulak L, Doherty G, Sharry J, McLoughlin O, Rashleigh C, et al. Low-intensity internet-delivered treatment
for generalized anxiety symptomsin routine care: protocol for arandomized controlled trial. Trials 2014;15:145 [FREE
Full text] [doi: 10.1186/1745-6215-15-145] [Medline: 24767603]

Doherty G, Coyle D, Sharry J. Engagement with online health interventions: An explanatory study of atreatment for
depression. In: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems. 2012 Presented at:
SIGCHI Conference on Human Factors in Computing Systems; May 5-10, 2012; Austin, TX p. 1421-1430.

NHS Choices. London, UK: National Health Service URL : http://www.nhs.uk/Pages/HomePage.aspx [accessed 2015-06-22]
[WebCite Cache ID 6ZTxHDgo2]

British Heart Foundation. URL : http://www.bhf.org.uk/ [accessed 2015-06-22] [WebCite Cache ID 6ZTxTOpSB]

Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self-report version of PRIME-MD: the PHQ primary care
study. Primary Care Evaluation of Mental Disorders. Patient Health Questionnaire. JAMA 1999 Nov 10;282(18):1737-1744.
[Medline: 10568646]

Spitzer RL, Kroenke K, Williams JBW, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

Rabin R, Oemar M, Oppe M. EQ-5D-3L User Guide: Basic Information on How to Usethe EQ-5D-3L Instrument. Version
4.0. Rotterdam, The Netherlands: EuroQoL Group; 2011 Apr. URL: http://nov-wow.hl/wp-content/upl oads/2014/10/
EQ-5D-3L-Handleiding.pdf [accessed 2015-06-24] [WebCite Cache ID 6ZWzr77Y 9]

Rose G, McCartney P, Reid DD. The diagnosis of ischaemic heart pain and intermittent claudication in field surveys. Bull
World Health Organ 1962;27:645-658 [FREE Full text] [Medline: 13974778]

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP. A refined taxonomy of behaviour change
techniques to help people change their physical activity and healthy eating behaviours. the CAL O-RE taxonomy. Psychol
Health 2011 Nov;26(11):1479-1498. [doi: 10.1080/08870446.2010.540664] [Medline: 21678185]

NiskaR, BhuiyaF, Xu J. National Hospital Ambulatory Medical Care Survey: 2007 emergency department summary. Natl
Health Stat Report 2010 Aug 6(26):1-31 [FREE Full text] [Medline: 20726217]

Vroege EM, Zuidersma M, de Jonge P. Vital exhaustion and somatic depression: the same underlying construct in patients
with myocardial infarction? Psychosom Med 2012 Jun;74(5):446-451. [doi: 10.1097/PSY.00013e31825a7194] [Medline:
22685238]

Mo F, Pogany LM, Li FC, Morrison H. Prevalence of diabetes and cardiovascular comorbidity in the Canadian Community
Health Survey 2002-2003. ScientificWorldJournal 2006 Jan;6:96-105 [ FREE Full text] [doi: 10.1100/tsw.2006.13] [Medline:
16435038]

http://www.researchprotocols.org/2015/3/e81/ JMIR Res Protoc 2015 | vol. 4 | iss. 3 | €81 | p. 15

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12622301&dopt=Abstract
http://dx.doi.org/10.1080/08870440902842739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20204955&dopt=Abstract
http://dx.doi.org/10.1186/1471-2261-12-50
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22776554&dopt=Abstract
http://www.jmir.org/2014/3/e77/
http://www.jmir.org/2014/3/e77/
http://dx.doi.org/10.2196/jmir.3132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24618349&dopt=Abstract
http://www.trialsjournal.com/content/13//245
http://dx.doi.org/10.1186/1745-6215-13-245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23273042&dopt=Abstract
http://www.trialsjournal.com/content/15//36
http://dx.doi.org/10.1186/1745-6215-15-36
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24460845&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=23965936
http://dx.doi.org/10.1136/bmjopen-2013-003547
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23965936&dopt=Abstract
http://www.mrc.ac.uk/documents/pdf/complex-interventions-guidance/
http://www.mrc.ac.uk/documents/pdf/complex-interventions-guidance/
http://www.webcitation.org/

                                                6ZV4Imaix
http://www.jmir.org/2013/6/e121/
http://dx.doi.org/10.2196/jmir.2248
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23807565&dopt=Abstract
http://www.biomedcentral.com/1471-244X/14/147
http://dx.doi.org/10.1186/1471-244X-14-147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24886179&dopt=Abstract
http://www.trialsjournal.com/content/15//145
http://www.trialsjournal.com/content/15//145
http://dx.doi.org/10.1186/1745-6215-15-145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24767603&dopt=Abstract
http://www.nhs.uk/Pages/HomePage.aspx
http://www.webcitation.org/

                                                6ZTxHDgo2
http://www.bhf.org.uk/
http://www.webcitation.org/

                                                6ZTxTOpSB
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10568646&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
http://nov-wow.nl/wp-content/uploads/2014/10/EQ-5D-3L-Handleiding.pdf
http://nov-wow.nl/wp-content/uploads/2014/10/EQ-5D-3L-Handleiding.pdf
http://www.webcitation.org/

                                                6ZWzr77Y9
http://europepmc.org/abstract/MED/13974778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=13974778&dopt=Abstract
http://dx.doi.org/10.1080/08870446.2010.540664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21678185&dopt=Abstract
http://www.cdc.gov/nchs/data/nhsr/nhsr026.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20726217&dopt=Abstract
http://dx.doi.org/10.1097/PSY.0b013e31825a7194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22685238&dopt=Abstract
http://dx.doi.org/10.1100/tsw.2006.13
http://dx.doi.org/10.1100/tsw.2006.13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16435038&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Barley et d

44,

45,

46.

47.

48.

49,

50.

51.

Or C, Tao D. Usahility study of a computer-based self-management system for older adults with chronic diseases. IMIR
Res Protoc 2012;1(2):€13 [FREE Full text] [doi: 10.2196/resprot.2184] [Medline: 23612015]

Furze G, Bull P, Lewin RJ, Thompson DR. Development of the York Angina Beliefs Questionnaire. J Health Psychol 2003
May;8(3):307-315. [doi: 10.1177/13591053030083002] [Medline: 14670210]

Smith A, Fortune Z, Phillips R, Walters P, Lee GA, Mann A, et al. UPBEAT study patients perceptions of the effect of
coronary heart disease on their lives: a cross-sectional sub-study. Int JNurs Stud 2014 Nov;51(11):1500-1506 [FREE Full
text] [doi: 10.1016/j.ijnurstu.2014.04.006] [Medline: 24810930]

Barley EA, Walters B, Haddad M, Phillips R, AchillaE, McCrone P, et al. The UPBEAT nurse-delivered personalized care
intervention for people with coronary heart disease who report current chest pain and depression: a randomised controlled
pilot study. PL0S One 2014;9(6):€98704 [FREE Full text] [doi: 10.1371/journal.pone.0098704] [Medline: 24901956]
Antypas K, Wangberg S. Combining users needs with health behavior models in designing an Internet- and maobile-based
intervention for physical activity in cardiac rehabilitation. IMIR Res Protoc 2014 Jan 10;3(1):e4. [doi: 10.2196/resprot.2725]
Maas AH, Appelman Y E. Gender differencesin coronary heart disease. Neth Heart J 2010 Dec;18(12):598-602 [FREE
Full text] [Medline: 21301622]

Chaudhry B, Wang J, Wu S, Maglione M, MojicaW, Roth E, et al. Systematic review: impact of health information
technology on quality, efficiency, and costs of medical care. Ann Intern Med 2006 May 16;144(10):742-752. [Medline:
16702590]

Jamal A, McKenzie K, Clark M. The impact of health information technology on the quality of medical and health care: a
systematic review. HIM J 2009;38(3):26-37. [Medline: 19875852]

Abbreviations

BHF: British Heart Foundation

CALO-RE: Coventry, Aberdeen and London Refined
CBT: cognitive behavioral therapy

CCTV: closed-circuit television

CHD: coronary heart disease

CVD: cardiovascular disease

EQ-5D: European Quality of Life-5 Dimensions
GAD-7: Generalized Anxiety Disorder 7

IAPT: Improving Access to Psychological Therapy
IP: intellectual property

IQR: interquartile range

KCL: King's College London

LTC: long-term condition

LTC/MUS: long-term conditions/medically unexplained symptoms
MRC: Medica Research Council

MUS: medically unexplained symptom

N/A: Not applicable

NHS: National Health Service

NICE: National Institute for Health and Care Excellence
NIHR: National Institute for Health Research
PHQ-9: Patient Health Questionnaire

RCT: randomized controlled trial

Edited by G Eysenbach; submitted 23.01.15; peer-reviewed by K Antypas, L Boots; comments to author 19.03.15; revised version
received 14.04.15; accepted 28.04.15; published 01.07.15

Please cite as:

Barley EA, Clifton A, Lee G, Norman |J, O'Callaghan D, Tierney K, Richards D

The Space From Heart Disease Intervention for People With Cardiovascular Disease and Distress: A Mixed-Methods Sudy
JMIR Res Protoc 2015;4(3):e81

URL: http://www.researchprotocols.org/2015/3/e81/

doi: 10.2196/resprot.4280

PMID: 26133739

http://www.researchprotocols.org/2015/3/e81/ JMIR Res Protoc 2015 | vol. 4 | iss. 3 | €81 | p. 16

RenderX

(page number not for citation purposes)


http://www.researchprotocols.org/2012/2/e13/
http://dx.doi.org/10.2196/resprot.2184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23612015&dopt=Abstract
http://dx.doi.org/10.1177/13591053030083002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14670210&dopt=Abstract
http://linkinghub.elsevier.com/retrieve/pii/S0020-7489(14)00082-0
http://linkinghub.elsevier.com/retrieve/pii/S0020-7489(14)00082-0
http://dx.doi.org/10.1016/j.ijnurstu.2014.04.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24810930&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0098704
http://dx.doi.org/10.1371/journal.pone.0098704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24901956&dopt=Abstract
http://dx.doi.org/10.2196/resprot.2725
http://europepmc.org/abstract/MED/21301622
http://europepmc.org/abstract/MED/21301622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21301622&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16702590&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19875852&dopt=Abstract
http://www.researchprotocols.org/2015/3/e81/
http://dx.doi.org/10.2196/resprot.4280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26133739&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Barley et d

©Elizabeth AlexandraBarley, Abigail Clifton, Geraldine Lee, lan JNorman, David O'Callaghan, Karen Tierney, Derek Richards.
Originally published in IMIR Research Protocols (http://www.researchprotocols.org), 01.07.2015. Thisis an open-access article
distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR
Research Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.researchprotocols.org, as well as this copyright and license information must be included.

http://www.researchprotocols.org/2015/3/e81/ JMIR Res Protoc 2015 | vol. 4 | iss. 3| €81 | p. 17
(page number not for citation purposes)


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

