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Aims Anxiety and depression are prevalent in 20% of patients with ischaemic heart disease (IHD); however, treatment
of psychological conditions is not commonly integrated in cardiac rehabilitation (CR). Internet-based psychological
treatment holds the potential to bridge this gap. To examine the feasibility of an eHealth intervention targeting anx-
iety and depression in patients with IHD attending CR.

...................................................................................................................................................................................................
Methods
and results

We used a mixed-methods design, including quantitative methods to examine drop-out and change in anxiety and
depression scores, and qualitative methods (thematic analysis) to evaluate patients’ and nurses’ experiences with
the intervention. The therapist-guided intervention consisted of 12 modules provided via a web-based platform.
The primary outcome was drop-out, with a drop-out rate <25% considered acceptable. Patients were considered
as non-drop-out if they completed >_5 modules. Out of 60 patients screened positive for anxiety and/or depres-
sion, 29 patients were included. The drop-out rate was 24% (7/29). Patients had a mean improvement in anxiety
and depression scores of 5.5 and 4.6, respectively. On average, patients had 8.0 phone calls with their therapist and
19.7 written messages. The qualitative analysis of patients’ experiences identified four themes: treatment platform,
intervention, communication with therapist, and personal experience. Patients were positive towards the interven-
tion, although some found the assignments burdensome. From the nurses, we identified three themes: intervention,
inclusion procedure, and collaboration with study team. The nurses were positive, however, due to limited time
some struggled with the inclusion procedure.

...................................................................................................................................................................................................
Conclusion Integrating an eHealth intervention in CR is feasible and the drop-out rate acceptable.
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Introduction

More than 83.5 million people in Europe live with cardiovascular dis-
ease, including ischaemic heart disease (IHD).1 Approximately 20%
of patients with IHD have symptoms of anxiety or depression that
warrant treatment.2 Psychological conditions such as anxiety and/or
depression act as barriers to treatment adherence of cardiac rehabili-
tation (CR). This increases the risk of adverse outcomes in this vul-
nerable subset of patients,2 as evidence-based CR is shown to reduce
cardiovascular mortality, rehospitalization,3 and improve psycho-
logical distress.4

Clinical guidelines recommend screening for psychological distress
in patients with IHD combined with psychological treatment if
patients screen positive.5 However, psychological treatment is not
routinely offered as part of standard CR following screening.6

Cognitive behavioural therapy (CBT) is an effective treatment for
anxiety and depression in cardiac patients,7 but lack of psychologists
and challenged healthcare budgets hinder implementation of
CBT in CR.6,8,9

Current technology has enabled the delivery of internet-based
psychological treatment and internet-based CBT (ICBT) appear to
be an equally effective treatment for anxiety and depression as face-
to face therapy.10 ICBT interventions are typically delivered on a
weekly basis and contain structured written material, audios, and vid-
eos, resembling face-to face treatment.11 ICBT is not geographically

or timely confined, which enables patients with internet access to en-
gage in the treatment from any place at any time of the day.11 Further
advantages include reducing delay to psychological treatment, ena-
bling quick access to treatment.11

The widespread use of internet-enabled devices ensures the
possibility of delivering ICBT to a broad population, including all
socio-economic backgrounds.12 However, implementing the service
in routine care is challenging due to complex and fragmented health-
care systems, lack of funding, and limited stakeholder knowledge.12

Therefore, it can be challenging for patients with IHD to obtain treat-
ment, since there—at least in Denmark—are no automatic referral
channels from the CR centres for ICBT or other psychological thera-
pies. This means that patients with IHD besides dealing with their
somatic disease must contact their general practitioner for guidance
and referral to psychological treatment or seek help elsewhere.2

For some patients, particularly those with depression, this may be an
insurmountable task, with the risk that they never receive psycho-
logical treatment. In addition, psychological treatment might only be
reimbursed under specific conditions and unaffordable for patients
with e.g. low socio-economic status. Hence, integration of ICBT as
part of CR has a considerable potential for the subset of patients with
IHD suffering from anxiety and depression.

A systematic review on ICBT in populations with a chronic disease
showed significant improvements in anxiety and depressive symp-
toms, but further research in cardiac populations is suggested due to
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limited evidence.13 Furthermore, this study points at exploring how
to best integrate ICBT in routine care, as most studies have been con-
ducted in research settings.13 Results on effect of ICBT targeting anx-
iety and depression in cardiac patients are mixed and very limited.
Two studies found no effects on symptoms of anxiety and depression
in randomized controlled trials (RCTs) of patients with myocardial in-
farction14 and heart failure,15 respectively, while two other RCTs
show positive effects on anxiety and depression in cardiac popula-
tions,8,16 indicating a potential for ICBT in cardiac care. Thus, the high
prevalence of anxiety and depression highlights the need to develop
and evaluate the potential efficacy of ICBT models in CR.

The overall objective of the study was to examine the feasibility of
an eHealth intervention targeting anxiety and depression in patients
with IHD and integrated in standard CR as a precursor to an RCT.17

Focus areas of the study were acceptability from patients and CR
nurses to assess how the intervention were received and implemen-
tation of the intervention to test logistics before the RCT.18 The spe-
cific aims were to evaluate (i) the dropout rate to assess acceptability,
(ii) changes in anxiety and depression scores pre- and post-interven-
tion to determine potential benefits and harms of the intervention,
(iii) the extent of use of the treatment platform, (iv) the utility and
experiences of the intervention from the patient’s perspective, and
(v) the logistics of the intervention from the CR nurses perspective.

Apart from dropout rate, the evaluations did not include prede-
fined outcome targets as these parameters were conducted as proof
of concept before the RCT.

Methods

Design
This feasibility study is part of the eMindYourHeart study17 and was con-
ducted using a prospective mixed-methods design to enhance the feasibil-
ity assessment of the intervention and the procedures.19 The use of
parallel research methods was chosen to obtain a broader view of the
context of the study and to draw on strengths and mitigate weaknesses
from each individual method. Quantitative methods included descriptive
analysis of dropout, changes in anxiety and depression scores post-inter-
vention (i.e. at 3 months of follow-up) and the extent of use of the treat-
ment platform. Qualitative methods included thematic text analysis of
written evaluations from patients about their experiences with the inter-
vention and from CR nurses’ their experiences with the inclusion proce-
dures. The study is reported according to the CONSORT 2010 guideline
(Consolidated Standards of Reporting Trials), using the checklist for feasi-
bility trials.20

Participants
Participants in the intervention

We aimed to recruit 30 participants, which was a pragmatic choice and
considered sufficient for the aims of the feasibility evaluation. Participants
were Danish patients attending CR who screened positive on the
Hospital Anxiety and Depression Scale (HADS)21 as part of routine care.
Inclusion criteria were age >_18 years, diagnosis of IHD, HADS score >_8
on depression and/or anxiety,22 access to a computer or smartphone,
ability to use computer or smartphone, proficient in the Danish language,
and a signed informed consent. Exclusion criteria were severe psychiatric
disorder (e.g. schizophrenia), severe cognitive difficulties (e.g. dementia),
participation in other psychological intervention studies, seeing a

psychologist or mental health professional for the treatment of depres-
sion and anxiety.

The participants were recruited consecutively from nine Danish CR
centres. The centres were strategically chosen across all five Regions in
Denmark and across hospitals and municipalities, to ensure variation with
respect to logistics in the CR programmes and a variety in patient demo-
graphics. CR nurses recruited patients for the study when starting their
CR programme and being routinely screened for anxiety and depression,
as recommended by national23 and European guidelines.5

Participants in the evaluations

All patients who completed the intervention and all CR nurses involved
in recruitment of patients were invited to participate in an evaluation of
the intervention.

Intervention
The intervention was developed using a participatory design.24 This de-
sign was used to ensure the target patient group experienced the ICBT as
relevant and useful. Psychologists and supervised graduate students of
psychology (in their final year) with thorough training in mental health in
cardiac patients guided the intervention as therapists. A CR nurse super-
vised the cardiac aspects when needed. The therapist contacted the
patients within three workdays after completing the baseline question-
naire. The intervention began with a diagnostic telephone interview con-
ducted by the therapist, using a brief purpose-designed interview
protocol. The protocol was implemented to gain background information
about patients’ life situation, experiences with heart disease, motivation
to participate in the intervention, understanding of the concepts of the
ICBT intervention, sleep problems, use of alcohol and recreational drugs,
previous experiences with anxiety, depression and psychological treat-
ment, suicidal ideation, and prior trauma as well as building a therapeutic
alliance. The 12-week ICBT intervention consisted of nine mandatory
and three voluntary modules, covering topics like behavioural activation
and cognitive restructuring (Figure 1; Table 1). All mandatory modules
contained written assignments. Patients could access the treatment plat-
form at any time of the day using smartphone, tablet, or computer.

Patients had a personal therapist assigned who supported them
throughout the intervention, guiding them through the modules on a
weekly basis by asynchronous written messages via the platform. Patients
could use the written message function whenever they wanted, and the
therapist would respond within two workdays. Furthermore, patients
had four phone calls with the therapist during the intervention, including
the diagnostic interview. In case patients had an additional need, further
phone calls could be assigned.25 The dropout rate was tried diminished
by therapists supporting all patients with individual approaches depending
on the patient’s situation and the phone calls allowed for this individual-
ization. Patients accessed the intervention platform by a GDPR-compliant
website, using their NemID, a Danish national two-factor authentication
solution.

Quantitative outcomes and statistics
The primary outcome was dropout rate where a rate <25% was consid-
ered a success, based on a systematic review of guided ICBT.26

Treatment completion was defined a priori as five or more mandatory
modules completed, since this would ensure that the patient had engaged
in both psycho-educative and cognitive and behaviour change content.
Secondary outcomes were changes in HADS scores, extent of use of the
platform and utility of intervention. Utility was evaluated with six generic
questions from the Internet Evaluation and Utility Questionnaire,27 which
were chosen as they fitted well with the context of the current interven-
tion. Data on dropout and patient-reported outcomes were collected

The eMindYourHeart feasibility study 325
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..and managed electronically using the internationally recognized system
for data management—Research Electronic Data Capture (REDCap)—
via Odense Patient data Explorative Network (OPEN).28 Patient-
reported data were collected at baseline and at 3-month follow-up.
Extent of use of the platform included duration spent on the treatment
platform and frequency and time of login. These data were captured via
the treatment platform. Demographics were collected in the baseline
questionnaire and clinical data through the Danish Cardiac Rehabilitation
Database.29 Results were presented using descriptive statistics and
reported with frequencies, percentages, means, range, and standard devi-
ation where appropriate. All statistical analyses were conducted using
Stata version 16.1.

Qualitative measurements
Data on patients’ experiences with the intervention were generated
through a purpose-designed questionnaire at 3 months of follow-up, div-
ided into categories regarding experiences with the intervention. Patients
gave written feedback on the questionnaire, which did not call for altera-
tions. Data on CR nurse’s perception of the intervention were likewise
generated through a purpose-designed questionnaire divided into catego-
ries regarding logistics of the recruitment procedure. Two CR nurses
gave written feedback on this, leading to minor adjustments. Both ques-
tionnaires were completed online using REDCap, and answered with
open text, enabling the possibility of broad feedback. Both groups had
the possibility to write issues beyond the predefined categories and give
their evaluation by phone if preferred. The qualitative analysis processes
were performed using thematic analysis, inspired by Braun and Clarke.30

For each evaluation, two authors (C.H. and S.J.S.) repeatedly read and
coded the data independently and afterwards discussed the coding until
consensus was reached. The codes were then sorted into categories and
mapped into themes. To optimize credibility the themes were discussed,
analysed, and revised with the inclusion of further two authors (C.M.A.
and S.S.P.). The trustworthiness of the qualitative analysis was tried
accomplished by involving the end-users in the design of the question-
naires to optimize reliability, by using investigator triangulation in the cod-
ing process to gain credibility and by describing the context to show
transferability.

Hospital Anxiety and Depression Scale

(HADS)
The HADS was chosen as the screening tool for anxiety and depression,
since it has shown to be a valid measure in cardiac patients22,31 and is rec-
ommended in CR in the Danish national clinical guidelines.23 HADS is a
14-item questionnaire with 7 items each contributing to the subscales
anxiety and depression. Each item is scored on a Likert scale from 0 to 3
leading to a score range from 0 to 21 for both subscales, with higher
scores indicating more severe symptoms. The commonly used cut-off
score of >_8 was applied to identify symptoms of anxiety and
depression.22

Ethics
Permission to conduct the study was obtained from the Danish Data
Protection Agency at Odense University Hospital (17/41433 on 24
November 2017) via the umbrella permission of the Region of Southern
Denmark. Ethical approval was obtained from the Regional Committees
on Health Research Ethics for Southern Denmark (S-20180024). The
study complies with the Helsinki Declaration with all patients providing
written informed consent.32

Results

Participants and drop-out rate
The participants were recruited and treated between November
2019 and July 2020. Figure 2 outlines the flowchart of the study popu-
lation. A total of 60 patients were identified with elevated HADS
scores, of which six were excluded based on exclusion criteria, while
16 patients declined to participation and one died. After the baseline
questionnaire and telephone interview, a further eight were excluded
or declined. Thus, we included 29 participants in the feasibility study
corresponding to 54% of eligible patients. Of the included patients,
five dropped out and two did not complete the required five modules
to be considered ‘completer’ of the intervention. This means we had
a dropout rate of 24.1% (7/29), reaching the desired rate of <25%.

Figure 1 Overview of the intervention.
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Out of 54 eligible patients, 25 (46%) were not included in the

study. For these 25 patients, data are missing for five since they did
not provide informed consent. Of the remaining 20 patients, four
patients (20%) were female, and the mean age was 59.7 (SD: 10.1),
with a range of 33–76 years. The characteristics of the 29 included
patients are presented in Tables 2 and 3.

Changes in anxiety and depression
(measured with HADS)
We found a mean improvement for HADS anxiety scores at 5.5
points and a mean improvement for HADS depression scores at 4.6
points (Table 4). Among the 22 completed patients, three had missing
HADS scores at follow-up. The minimal clinical important difference
(MCID) reflects meaningful changes for the patient, and for HADS
scores it is 1.8.33 We found that 16 out of 19 (84%) patients achieved
the MCID for anxiety and 15 out of 19 patients (79%) achieved the
MCID for depression. Three reported worse outcomes post-

intervention compared to pre-intervention, where one of these
were clinically relevant according to the MCID.

Use of intervention
Patients who completed the intervention had a mean of 8 telephone
calls and 19.7 written messages with their therapist during the inter-
vention (Table 5). The diagnostic telephone interview is not included
in these data. On average, patients spent 10.95 h on the treatment
platform. Participants were automatically logged out after 5 min of in-
activity, so the time consumption does not include patients who left
the treatment platform unattended. For patterns of login, we found
that patients logged on to the treatment platform a mean of 33.5
times, where 59.4% of the times took place during normal opening
hours for CR centres, while 40.6% took place outside normal open-
ing hours. The total time of the intervention from diagnostic inter-
view to completion of the last module was on average 13.3 weeks.

....................................................................................................................................................................................................................

Table 1 Description of the modules in the internet-based cognitive behavioural treatment

Module Content Aim Therapeutic components

Extra Overview of treatment Introduction to treatment þ information

about IHD.

Psychoeducation

1 Information and expectations about

treatment

To give the patients a better understanding

of their own psychological reactions.

Psychoeducation, motivation, and goals

2 How to handle difficult emotions To help patients understand and manage

their own emotions in a healthier way.

Psychoeducation, mentalization, self-

compassion

3 Cognitive change (Introduction to cognitive

diamond)

To give patients a better understanding

about their own psychological patterns

and concrete tools on how to manage

difficult thoughts.

Psychoeducation, cognitive restructuring,

cognitive diffusion

4 Attention training and control and avoid-

ance and behaviour

To help patients to less attention on bodily

anxiety symptoms which can be inter-

preted as IHD. Moreover, to help them

identify their own safety and avoidance

behaviours.

Psychoeducation, selective attention training

5 Exposure therapy To help patients face their fears and over-

come them.

Exposure therapy

6 Internal barriers, balancing own efforts in

treatment and self-care

Patients identify and work with potential

treatment barriers. Also benefits of self-

compassion and exercises promoting

self-compassion.

Cognitive restructuring, self-compassion

7 Behavioural activation and exercise in daily

life

To activate depressive patients and to pro-

mote physical exercises, to lower de-

pression and anxiety.

Behavioural activation

8 Acceptance of heart condition and finding

life values

To promote acceptance of current situ-

ation, and a shift in focus away from limi-

tations and towards possibilities.

Cognitive restructuring, life values

9 Relapse prevention To ensure patients know how to spot early

signs of relapse and know how to handle

these.

Psychoeducation, cognitive restructuring

Extra Sleep Knowledge and tools on how to improve

sleep.

Psychoeducation

Extra Lifestyle changes Information about living with IHD, e.g.

where to get help quitting smoking.

Psychoeducation

The eMindYourHeart feasibility study 327
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Utility of the intervention
The same 19 patients who completed HADS also completed the util-
ity questions post-intervention (Figure 3). The majority found the
intervention easy to use, that the intervention kept their interest and
attention, that the information was useful and easy to understand and
were satisfied with the intervention. The majority were not worried
about their privacy although one patient-reported being worried
‘mostly’.

Patients’ evaluation of the intervention
Of the 22 patients who completed the intervention, 14 agreed to
provide an evaluation. The text analysis led to the identification of
four themes: treatment platform; intervention; communication with
therapist; and personal experience (Table 6). Patients experienced
that accessing and navigating on the treatment platform was easy,
however few found the logon procedure burdensome. Regarding the
intervention, the patients were highly satisfied with the concept,

Figure 2 Flowchart of the study population.
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leaving them in control of time, place, and speed. Still, some found
the written assignments inside some of the modules burdensome. All
patients were highly satisfied with the communication with the ther-
apist, appraising the competences of their personal therapist. The
patients indicated that their personal motivation for participation was
related to a need for help with worries, fear, anxiety, and loneliness,
while some specified tools for coping. They experienced the

intervention helped with better understanding and acceptance of dif-
ficult feelings, and the majority pointed at the cognitive diamond as
particularly helpful. Some were positively surprised at the effective-
ness of online intervention, and some found it a relief not having to
engage in face-to-face treatment. The patients had individual patterns
for when they engaged in the intervention based on energy levels,
moods, convenience, and schedules.

Nurses’ evaluation of the intervention
Among the involved CR nurses, 14 completed the evaluation, repre-
senting all nine centres. The text analysis led to three themes: inter-
vention; inclusion procedures; and collaboration with study team
(Table 7). Overall, the nurses were very positive towards the concept
of ICBT, appreciating fast access to psychological treatment for their
patients. The nurses experienced that patients do not want to or
have the energy to contact their general practitioner seeking help for

....................................................................................................................................................................................................................

Table 2 Characteristics of included patients (n 5 29)

Completed participants (n 5 22) Non-completed participants (n 5 7)

Age, mean (SD) 64.6 (11.2) 53.0 (10.0)

range 47–84 40–70

Female sex, n (%) 9 (41%) 2 (29%)

Living alone, n (%) 6 (27%) 4 (57%)

Employment status, n (%)

Employed 9 (41%) 5 (71%)

Retired 12 (55%) 1 (14%)

Other 1 (4%) 1 (14%)

Highest completed education, n (%)

Primary school/high school 3 (14%) 2 (29%)

Short education (<_3 years) 7 (31%) 5 (71%)

Bachelor’s degree (3–4 years) 9 (41%) 0

Higher education (>_5 years) 3 (14%) 0

Body mass index, mean (SD) 28.1 (5.3) 30.2 (4.6)

range 20.6–40.9 23.3–37.2

Currently smoking, n (%) 2 (9%) 3 (43%)

Previously diagnosed with psychiatric disorder, n (%) 2 (9%) 1 (14%)

Physically active >_150 min per week, n (%) 7 (32%) 2 (29%)

.................................................................................................

Table 3 Clinical data from the Danish Cardiac
Rehabilitation Database (n 5 18)a

Variable n (%) Missing

n (%)

Primary indication for referral to cardiac

rehabilitation

ST-elevation myocardial infarction 5 (28) 2 (11)

Non-ST-elevation myocardial infarction 7 (39)

Stable angina pectoris 4 (22)

Primary cardiac procedure

Percutaneous coronary intervention 11 (61) 0 (0)

Medically managedb 6 (33)

Heart valve replacement 1 (6)

Diabetes 1 (6) 0 (0)

Heart failure 1 (6) 0 (0)

Referred for exercise-based cardiac rehabilitation 16 (89) 1 (6)

Referred for group-based patient education 11 (6) 2 (11)

SD, standard deviation.
aOut of the 22 completed participants, 18 were identified in the Danish Cardiac
Rehabilitation Database.
bThese are classified as medically managed, as they are not registered as having
undergone percutaneous coronary intervention or coronary artery bypass
grafting.

.................................................................................................

Table 4 Changes in anxiety and depression (measured
with HADS) (n 5 19)a

HADS

pre-scores

HADS

post-scores

Change

HADS A

Mean (SD) 11.7 (3.1) 6.1 (4.4) 25.5 (4.6)

Range 6–18 0–15 -16 to þ4

HADS D

Mean (SD) 9.5 (3.2) 4.9 (3.8) 24.6 (5.1)

Rangeb 5–17 0–12 -15 to þ5

HADS, Hospital Anxiety and Depression Scale; SD, standard deviation.
a Missing HADS data at follow-up, n = 3.
b Reported worse outcomes post-intervention, n = 3.
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their anxiety and depression. They also experienced that some
patients were not interested in online treatment, and for others it
was offered to soon in the CR pathway. Regarding inclusion proce-
dures, some were challenged by the additional task of including
patients as part of clinical practice, but also that procedures gradually
became less burdensome. Willingness to use clinical time on recruit-
ing patients was in recognition of lack of psychological treatment
within their CR centre. Sustainable support from the study team was
highly appreciated, safeguarding motivation to participation in the
study.

Discussion

This study examined the feasibility of integrating ICBT into routine
CR in patients with IHD. We found a dropout rate from the ICBT

intervention of 24%, which is below the a priori determined thresh-
old. The study showed satisfactory improvements in anxiety and de-
pression scores during the intervention. User patterns of the
intervention showed a large variability. The evaluations revealed that
patients were very positive towards the intervention, but some expe-
rienced the workload burdensome. The nurses were very positive
about the concept of ICBT but stated that including patients was yet
another task to manage in busy clinical practice.

Acceptability and adherence
Among 54 eligible patients with high HADS scores, 29 were included
in the study. Of the 25 eligible non-included patients, six experienced
minor mental problems, four were excluded at baseline with HADS
scores <_8, 1 died, leaving 14 out of 54 eligible patients (26%) with
symptoms of anxiety and depression who declined participation.
Three of these patients reported lack of energy and for four patients
we do not have information about reason for declining. We can only
speculate that for some patients the timing of the intervention may
have been too soon after the cardiac event. Others may be unwilling
to engage in a psychological intervention e.g. due to stigma or being
uncomfortable with online treatment. To our knowledge, only one
other study on ICBT within cardiology included patients in routine
care, and they reported 1359 out of 1946 eligible patients (70%)
declined participation.14 This indicates that this study has a satisfac-
tory acceptability. To safeguard inclusion, additional nine CR centres
are recruited for the RCT.

Only few studies on ICBT within cardiology are published. When
comparing our findings with these, one RCT in patients with myocar-
dial infarction found no effect of ICBT on symptoms of anxiety or de-
pression.14 The study had a low treatment adherence with 38.4%
completing only the introductory module and 15.4% completing add-
itional modules, making it difficult to evaluate the effect of the inter-
vention. Another RCT of ICBT in patients with cardiovascular
disease found a significant effect on depression and had 59 patients
(82%) completing at least four out of seven modules.8 A recent RCT
in patients with acute coronary event also showed a positive effect of
ICBT on both anxiety and depression where 92% completed at least
four out of eight lessons.16 This suggests that poor adherence to

.................................................................................................

Table 5 Use of intervention for completed partici-
pants (n 5 22)

Mean

(SD)

Range

Number of contacts with therapist

Telephone calls 8.0 (3.9) 3–22

Written messages on the treatment platforma 19.7 (22.6) 5–37

Time consumption on the treatment platform (h)10.95 (6.5) 4.7–34.1

Number of log ons to the treatment platformb

Total (100%) 33.5 (13.4) 12–69

Logins within normal opening hoursc (59.4%) 19.9 (8.3) 4–34

Logins outside normal opening hourc (40.6%) 13.6 (7.3) 3–35

Total time of intervention including diagnostic

interview (weeks)

13.3 (2.8) 10–20

SD, standard deviation.
aCombined written messages on the treatment platform from participant and
therapist.
bIncluding training of participant, which included logging on twice.
cOpening hours defined as Monday to Friday from 8 a.m. until 4 p.m., public holi-
days excluded.
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Figure 3 Utility of the intervention.
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treatment is a barrier to dissemination of potentially effective treat-
ments, even though a linear relationship is still fully uncovered34 and
the association was insignificant in the RCT by Lundgren et al.15 It has

been proposed from previous ICBT studies that a factor attributing
to poor adherence might be a lack of customization of the ICBT
treatment to fit the target population.8,16,35 This is among the reasons

....................................................................................................................................................................................................................

Table 6 Summary of patient’s experiences based on the written evaluations

Theme Findings Quotes

Treatment platform Pro:
• Easy to access, navigate, and use

Con:
• Burdensome logon procedure
• Miss possibility to follow progress in the mod-

ules and to print out pages

‘Nice, easy and clear. Miss possibility to print out on paper’ (female,

73 years)

Intervention Pro:
• In control of time and speed of the

intervention
• Very relevant content
• Highly satisfied with the concept
• Can participate from home
• Fine balance between treatment elements
• Length of intervention and amount of home-

work appropriate

Con:
• Length of time to intervention too short
• Amount of homework too much

‘With online (treatment)—I decide for myself when to engage in

the treatment’ (female, 73 years)

‘It was nice that I did not have to leave home even though I needed

help to live without anxiety’ (male, 60 years)

‘Written assignments were a bit burdensome, especially when you

have limited energy’ (female, 52 years)

Communication with therapist Pro:
• Highly satisfied with therapist
• Therapist is competent
• Sufficient time in phone calls

Con:
• None

‘100% okay. It is a really good idea that you can text with your

therapist during the intervention’ (female, 79 years)

Personal experience Pro:
• Positively surprised of the concept
• More relaxed and calm afterwards
• Better acceptance of feelings
• Better understanding of own reactions
• Obtained various tools to cope with negative

thoughts and feelings
• No physical contact with therapist
• Cognitive diamond helpful

Con:
• Not enough time to go through the modules
• Too many written assignments

‘I liked to see my psychologist in person, which I have tried before.

But I am positively surprised that this (online treatment) can

work’ (female, 64 years)

‘Actually this (online treatment) is an advantage when you are a bit

of an “introvert” like me. I did not have to look anybody in the

eyes’ (male, 56 years)
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..why we decided using a participatory design for development of the
intervention.24 There are substantial differences in recruitment pro-
cedures, length of interventions as well as numbers and content of
the modules in the mentioned studies, making comparisons difficult.
In the current study, patients were considered ‘completers’ if they
had completed at least five of the mandatory modules. Two patients
did not accomplish the required five modules due to personal life sit-
uations but still benefitted from the intervention based on the treat-
ment evaluation of their therapist, suggesting that our choice of five
modules might be somewhat arbitrary. On these grounds, and since
there is no gold standard for what comprises a ‘completer’ in ICBT,
we have decided to change our definition in the eMindYourHeart
RCT. Patients will be considered completers regardless of number of
completed modules, if they follow the treatment plan agreed upon
with their therapist. A patient can drop out of the treatment in two
ways: (i) active drop out by communicating this decision to their

therapist, or (ii) passive drop out, i.e. the patient stops responding to
their therapist attempts to contact them and the contact is not re-
established within the 12 weeks of treatment. We have extended the
treatment manual and developed a stricter, therapist independent
rating system for assessing if a module is completed, and which mod-
ules are relevant for the individual patient. This to secure a more per-
sonalized approach depending on the patient’s individual situation
and a high degree of interrater reliability.

Changes in anxiety and depression
Given the design of this uncontrolled study, we did not analyse the ef-
fectiveness of the intervention. With mean improvements in scores
of 5.5 for anxiety and 4.9 for depression, the intervention indicated
positive signs of obtaining the established MCID of 1.8.33 Although
these results could be due to chance, they are encouraging. At an in-
dividual level, 18/22 (82%) of those patients who completed the

....................................................................................................................................................................................................................

Table 7 Summary of nurses’ experiences based on the written evaluations

Theme Findings Quotes

Intervention Pro:
• Online treatment is a valuable and important

concept
• Most patients were interested and positive
• Free of charge for the patients
• Fast track to psychological treatment

Con:
• Some patients had doubts or rejected the offer

because treatment is online
• Some patients might need the treatment later

in the care pathway

‘The best part is to have an offer to our sad patients,

and on top of that, that the patients can start the

intervention so fast’

Inclusion procedures Pro:
• Good introduction
• Inclusion process became easier with routine

Con:
• Challenging on top of usual assessment tasks at

start of CR
• Too much project information to both patients

and the nurses

‘Good project, but we also have to register in other

databases, leaving less time for the patient’

Collaboration with study team Pro:
• Personal introduction to the study
• High level of information, feedback and avail-

ability of the team

Con:
• None

‘The best part is to feel that someone is passionate

about this (psychological treatment)’
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intervention reached the cut-offs for absence of anxiety and depres-
sion (HADS scores < 8). Schneider et al.16 showed a range of recov-
ery from anxiety and depression at 77%-85% that resembles our
results. Regarding the three patients who had worsened HADS
scores post-intervention, two had their treatment prolonged.
Therefore, their follow-up HADS questionnaire was filled out before
the intervention was completed, and in both cases, their therapist
assessed clinical improvement at the end of the intervention. The
third patient was severely impacted by COVID-19 and the associated
social isolation. Out of the 22 completed patients, three stopped fill-
ing out the follow-up battery of questionnaires before they reached
the HADS questionnaire, despite receiving two reminders. Since
HADS will be the primary outcome of the eMindYourHeart RCT,
HADS will be moved to the top of the follow-up questionnaire to
safeguard this measure. In addition, the therapist will systematically
encourage the patients to respond to this questionnaire at their last
contact.

Use of intervention
Regarding use of intervention, Lundgren et al.15 found that number of
logins was associated with improvements in depression in the ICBT
group. However, data on numbers of logins and range are not
reported making comparison difficult. Our results somewhat resem-
ble the results of Schneider et al.16 in their RCT, as mean numbers of
login were 33.5 (SD 13.4) vs. 26.4 (SD 16.6) and mean numbers of
phone calls 8.0 (SD 3.9) vs. 4.8 (SD 3.1). The number of phone calls
in this study was higher than expected which could be explained by
the study design, testing, and adjusting procedures. Another explan-
ation is the start of the COVID-19 pandemic in the trial period, which
induced extra calls from patients. Our analysis showed that 40.6% of
logins happened outside normal opening hours of CR services, which
emphasizes that patients might prefer treatment at other timepoints
than currently offered. One explanation could be that negative
thoughts and emotions intrude at night-time when there is more
time to think and ruminate. Concerning the duration of intervention,
we found an average of 13.3 weeks that is longer than the stipulated
12 weeks. One reason is delay in time for some patients between the
diagnostic interview and the start of first module, mostly caused by
technical issues. Moreover, some patients requested extra time to
complete the intervention due to personal situation. In the RCT, the
length of the intervention will be monitored from start to end of the
modules and the time kept to 12 weeks, making comparison easier.

Patient evaluation
A relatively high proportion of patients had a high educational level.
We can only speculate if patients with low levels of education may be
more reluctant to participate in ICBT or if CR staff are more reluc-
tant to include patients with low levels of education, since this is seen
in previous studies.16,36 Since all included patients with high levels of
education completed the current intervention, it could also mean
that our intervention might not be properly adjusted to participants
with lower levels of education, despite efforts in the participatory de-
sign study.24 Some patients found the written assignments burden-
some, signalling the need for personalized levels of the modules,
which could potentially be related to level of education. Challenges
with burden of assignments are also described previously.36,37 Wallin

et al.36 argue for a more personalized ICBT approach, as some
patients perceive text-based material strenuous and time-consuming.
We have accordingly adjusted the one-size-fits-all approach to a
more personalized model in the following RCT. Also consistent with
the findings from Wallin et al.,36 some of our patients found the two-
step logon procedure burdensome but given the GDPR rules, this is
the best possible solution momentarily. Conversely, it might give
other patients a feeling that the platform is secure and trustworthy,
which is previously reported.37 Some patients expressed a prefer-
ence to print out material from the platform. Previous studies have
described this,12 and e.g. the Mindspot Clinic in Australia are sending
out hard copies of the material upon request.38 Although this will not
be possible in the RCT, since it will refrain us from collecting data on
user activity on the platform, it should be considered if implementing
into routine CR. Most patients found the intervention easily access-
ible and manageable and all were highly satisfied with their personal
therapist and reported positive personal gains related to their mental
condition. As one wrote: ‘I have become myself again, this is pure
happiness’.

Nurses evaluation
The findings from the nurses’ evaluations revealed strong support for
the concept of ICBT integrated into CR, as this gives patients fast ac-
cess to psychological treatment. They appreciated the high level of
availability of the eMindYourHeart study team, which might have a
positive impact on patient recruitment. Still, it is evident that the CR
nurses have a high workload and they struggled with inclusion proce-
dures as it takes clinical time from their patients, which suggests that
implementation is a complex process.39 It is therefore necessary to
support the nurses to keep them engaged in recruiting patients, and
in case of future implementation in routine care, a solid implementa-
tion plan is needed.

The European Society of Cardiology supports digital health as an
innovative opportunity to improve the quality of care in secondary
prevention.9 Especially in the light of the COVID-19 pandemic, ICBT
might be an effective solution to treat anxiety and depression in
patients with IHD as an integrated part of CR.40 Patients expressed
high levels of gratefulness for the continuity of this intervention and
the possibility to talk about their concerns related to COVID-19,
while experiencing most elements of CR being cancelled. We man-
aged to adapt the intervention to help also with concerns related to
COVID-19, as it became obvious that this induced anxiety and wor-
ries among the patients.

Strengths and limitations
Strength of this study include the multicentre approach, testing of in-
clusion procedures in a large variety of CR models and centres across
Denmark, and adaptations and optimisation of the intervention.
Collaboration with the recruiting centres prior to the RCT also
included a webinar for the CR staff (on their request) which is likely
to be an advantage for successful recruitment in the RCT study. The
study had following limitations: firstly, there were 16 patients declin-
ing to participate in the study, and since we only have sparse data on
these patients, we are not able to examine if they differ from partici-
pating patients. Thus, there might be unidentified subgroups not will-
ing to participate in ICBT. Declining patients are asked to fill out an
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.
informed consent to use of data in the RCT and due to the consider-
ably higher volume in this study, these data might reveal important
knowledge. Secondly, since the feasibility study were uncontrolled
the positive changes in outcomes should be interpreted with great
caution. In addition, clinical data from the Danish Cardiac
Rehabilitation Database were rather incomplete, and other national
registries will be considered for the RCT. We asked patients and
nurses to evaluate their experiences with the intervention and proce-
dures in writing, while oral interviews potentially could have led to
deeper insights into barriers and facilitators of the intervention, as
done by e.g. Wallin et al.36 However, an in-depth qualitative analysis
was not the scope of this study and would have required thorough
elaboration.

Conclusion

This study demonstrated the feasibility of the eMindYourHeart study,
based on drop-out rate, mean improvements in HADS scores, use of
intervention and experiences from patients and CR nurses. The study
was an essential prerequisite for a larger interventional study. Thus,
the intervention will be adjusted according to the reported results
and used in the following eMindYourHeart RCT.
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