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A B S T R A C T

Depression and anxiety are common among people who have experienced an acute coronary event (e.g., heart
attack). Multidisciplinary cardiac rehabilitation programs often focus on reducing risk factors associated with
future cardiac events, however, mental health interventions are not routinely available. Given known difficulties
with access to mental health treatment, the present study sought to explore the efficacy and acceptability of an
Internet-delivered cognitive behavioural therapy program (Cardiac Wellbeing Course) among participants who
experienced an acute coronary event. The five-lesson course was delivered over eight weeks and was provided
with brief weekly contact, via telephone and secure email with a guide. Participants were randomized to the
Cardiac Wellbeing Course (n = 25) or waiting-list control group (n = 28). Symptoms were assessed at pre-
treatment, post-treatment, and four-week follow-up. Completion rates (84%) and satisfaction ratings (95%) were
high. Statistically significant between-group improvements were observed for the treatment group on primary
measures of general anxiety (Cohen's d = 1.62; 67% reduction), depression (Cohen's d = 1.09; 61% reduction),
and physical activity levels (Cohen's d = 0.27; 70% increase). Statistically significant improvements were also
observed on secondary measures of distress (Cohen's d = 0.98; 51% reduction), cardiac anxiety (Cohen's
d = 0.92; 34% reduction), and mental-health quality of life (Cohen's d = 0.23; 24% improvement). The changes
were maintained at four-week follow-up. The current findings add to the existing literature and highlight the
potential of Internet-delivered cognitive behavioural therapy programs among participants who have experi-
enced an acute coronary event.

1. Introduction

Cardiovascular disease (CVD) affects approximately 1.3 million
Canadians and is the second leading cause of death in Canada, after
cancer (Public Health Agency of Canada, 2018). In CVD, excess burden
is placed on the heart which can lead to an acute coronary event (ACE)
such as unstable angina (i.e., insufficient blood flow to the heart
causing chest pain) or myocardial infarction (i.e., heart attack). De-
pression and anxiety are estimated to affect 20% of individuals who
have experienced an ACE (Kuhl et al., 2006; Mampuya, 2012).

Prolonged exposure to depression and anxiety have been identified
as important to the development and prognosis of CVD (Huether and
Mccance, 2012), although the link between psychological treatment
and cardiac outcomes remains unclear. A large review of outcomes in
coronary heart disease studies did not find a reduction in mortality

associated with psychological treatments (Richards et al., 2017).
However, supplementing treatment of physical symptoms with psy-
chological treatment has been demonstrated to reduce patient mortality
among men, with the most effective trials being offered shortly after a
cardiac event (i.e., two months; Linden et al., 2007). Additionally, a
large reduction in adverse clinical events at follow-up were observed
when cardiac rehabilitation patients received psychological interven-
tions for stress compared to cardiac rehabilitation without a psycho-
logical component (18% vs. 33%, respectively; Blumenthal et al.,
2016).

Providing psychological treatment to people with CVD is hypothe-
sized to enhance cardiac recovery in other ways (Compare et al., 2011;
Panaite et al., 2015). For example, the presence of depression and an-
xiety are associated with lower exercise, higher fatigue, and lower
quality of life among people with CVD (Mampuya, 2012). Depressive
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symptoms are also associated with poor attendance and compliance
with cardiac rehabilitation programs (Caulin-Glaser et al., 2007).
Treating depression and anxiety using cognitive behavioural therapy
(CBT) has been shown to increase quality of life, in addition to reducing
symptoms among people with CVD (Reavell et al., 2018). Furthermore,
the authors of a global review of cardiac rehabilitation guidelines re-
ported consensus among major public health agencies regarding the
importance of assessing and addressing psychological symptoms such as
depression after a cardiac event (Mehra et al., 2019). A scientific
statement made by the American Heart Association also echoes this
sentiment and recommends that psychological interventions for de-
pression and anxiety be considered an integral part of cardiac re-
habilitation programs (Leon et al., 2005).

Despite the high prevalence of anxiety and depression among
people with CVD, mental health interventions are not routinely avail-
able following an ACE, even among people who attend cardiac re-
habilitation programs (Messerli-Burgy et al., 2012). Additional barriers
exist, such as stigma associated with seeking mental health care, focus
on physical health following cardiac events, and lack of access to effi-
cient evidence-based psychological treatments (Mampuya, 2012).
Without effective tools to manage contributory factors in CVD (e.g.,
depression and anxiety), excess strain is placed on the health care
system (Blumenthal et al., 2016).

One strategy for increasing access to timely psychological care are
Internet-delivered cognitive behavioural therapy (ICBT) interventions
(Andersson and Titov, 2014). In ICBT, structured therapeutic content is
typically provided to participants, which is often divided into weekly
lessons and delivered over the Internet. There are several reviews that
support the efficacy of ICBT as a treatment for a variety of psychological
disorders, with large effect sizes reported for disorder-specific programs
(Andersson et al., 2019; Andrews et al., 2018). Additionally, reviews
have been conducted for ICBT programs which treat depression and
anxiety among people with somatic conditions with favourable results
(Mehta et al., 2018; van Beugen et al., 2014). ICBT programs which
treat multiple conditions in the same protocol (e.g., depression and/or
anxiety), often referred to as transdiagnostic ICBT, produce results
comparable to disorder-specific ICBT programs (Pasarelu et al., 2017).

ICBT programs developed specifically for cardiac conditions have
also been studied but results have been mixed regarding the efficacy of
such interventions. For example, some researchers have reported im-
portant and statistically-significant change among participants corre-
sponding with small to large effect sizes (Glozier et al., 2013; Johansson
et al., 2019) which indicates the potential efficacy of such programs.
Another study demonstrated a statistically non-significant between
group effect, however, a statistically-significant change corresponding
to a medium effect size was observed among intervention participants
(Lundgren et al., 2016). On the other hand, results from some studies
have failed to demonstrate statistically significant between-group
change, which have been explained as the result of using an active
control group (Lundgren et al., 2016) and recruitment and attrition
problems (Habibovic et al., 2014; Norlund et al., 2018).

Given the importance of providing rehabilitation to people after
experiencing an ACE, there remains a need for further development and
testing of alternative models of treatment, such as transdiagnostic ap-
proaches and adapting existing Internet-delivered programs which have
been previously established as efficacious. To date, no published
transdiagnostic ICBT studies have been developed and tested among
Canadians who have experienced an ACE. To address this need, the
current study used a randomized controlled trial (RCT) design to ex-
amine the efficacy of a transdiagnostic ICBT course initially developed
to target depression and anxiety (Cardiac Wellbeing Course) for adults
who have experienced an ACE (i.e., myocardial infarction or unstable
angina) compared to a waiting-list control group. To assess for ac-
ceptability, data regarding completion rates, participant satisfaction,
and negative effects of treatment were gathered. It was hypothesized
that participants who received the 8-week intervention would report:

(1) significant improvements on measures of depression, general an-
xiety, and activity levels relative to the control group, (2) significant
improvements on secondary measures of cardiac anxiety, distress, and
quality of life relative to the control group; and (3) a negligible amount
of negative effects and a high level of satisfaction with the course.

2. Method

2.1. Design and ethics

The study used an open, two-arm, RCT design in which participants
were randomly assigned to receive 1) transdiagnostic ICBT, or 2) an
eight-week waiting-list which served as a control for the influence of
time on symptom change between the two groups. Outcomes were as-
sessed at pre-treatment, post-treatment, and four-week post-treatment
follow-up. All measures were completed online. The current trial re-
ceived institutional research ethics board approval and was registered
(ISRCTN#18912772).

2.2. Participant recruitment, screening, and randomization

According to a preliminary power analysis, a total of 70 participants
(35 in each group) were required to participate in the current study.
However, difficulties in recruitment resulted in conducting a secondary
power analysis which assumed large (rather than medium) effects based
on similar ICBT programs (Reinholt and Krogh, 2014; Titov et al.,
2011). As such, a total of 16 participants per group was calculated as
sufficient (one-tailed test, power at 90%, and alpha at 0.05) to detect
large between group effects (f = 0.50).

Recruitment occurred across 10 provinces in Canada through social
media, print and television media, national cardiac groups, private and
public rehabilitation centres, private employee assistance companies,
and in waiting rooms of physician clinics, walk-in clinics, and phar-
macies. Recruitment also involved brief speaking arrangements to ad-
dress members of the public, public groups, and delivering webinars to
nursing and health professional staff at cardiac rehabilitation centres.
Recruitment consisted of educating organizations about ICBT and pro-
viding the web address of the study website where prospective parti-
cipants could register.

A total of 107 individuals applied for the Cardiac Wellbeing Course,
of which, 56 met inclusion criteria. Participants were eligible for the
current study if they 1) experienced an ACE (i.e., myocardial infarction
or unstable angina) within the last 24 months, 2) were over the age of
18, 3) endorsed symptoms of depression and/or anxiety, and 4) had
access to the Internet. The time frame of 24 months was chosen in line
with a large ICBT protocol among cardiac patients (Norlund et al.,
2015) and to ensure that participants' concerns were related to a recent
cardiac event. Participation in the intervention was not restricted by
requiring minimum depression or anxiety symptom levels, which is
consistent with previous trials of the Wellbeing Course where patients
with subthreshold symptoms have been found to benefit from treatment
(Hadjistavropoulos et al., 2016; Hadjistavropoulos et al., 2017). As
such, participants who met all other inclusion criteria and self-identi-
fied as requiring assistance with managing depression and/or anxiety
symptoms primarily related to their ACE were included in this study.
Participants were excluded from the study if they 1) had an acute health
threatening disease (e.g., cancer), 2) severe psychiatric illness (e.g.,
psychosis), 3) suicidal thoughts or plans, or 4) had an unstable heart
condition. Participants received no remuneration for their participation
in the study. The flow of participants in this study is presented in Fig. 1.

All interested potential participants were directed to the study
website (www.onlinetherapyuser.ca) where they were assessed for
program eligibility using an Internet-delivered screening questionnaire
after providing informed consent. The questionnaire assessed basic
study eligibility and gathered information regarding background, car-
diac history, and severity of depression and anxiety symptoms. An
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application programming interface connected to an online randomizer
(www.random.org) was integrated with the online assessment software,
such that participant randomization occurred automatically at the point
of application and was reviewed only after participants were success-
fully admitted to the study. Participants were randomized to the in-
tervention or an eight-week waiting-list control condition using a 1:1
ratio and a simple randomization sequence. Participants assigned to the
waiting-list control group had the opportunity to receive the

intervention once the eight-week waiting period was over.
Following completion of the online screening questionnaire, a tel-

ephone interview was conducted by the primary researcher or research
assistant to ensure program eligibility and to enroll participants in the
intervention. During the telephone interview, details were gathered to
ensure program eligibility as per inclusion and exclusion criteria (e.g.,
acute health condition, severe psychiatric diagnosis) and to assess for
risk of suicidality. The interview was also used to ensure participants

Fig. 1. Participant flow for the Cardiac Wellbeing Course.
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fully understood the nature of the treatment and study requirements.
Following the successful completion of the telephone interview, parti-
cipants randomized to the intervention were able to start the program
immediately. Conversely, participants assigned to the waiting-list con-
trol group were provided with a unique username and password to a
version of the website containing outcome measures only (i.e., no
therapeutic material). Participants allocated to the waiting-list condi-
tion were offered access to the Cardiac Wellbeing Course once their
eight-week waiting period had elapsed.

2.3. Intervention

The treatment program was entitled the Cardiac Wellbeing Course,
which was modified and adapted from an existing ICBT program
(Wellbeing Course) originally developed at the eCentreClinic, Macquarie
University, Australia (Titov et al., 2015). The Wellbeing Course is an
eight-week online transdiagnostic course that consists of lesson content
delivered in slideshow format, lesson summaries combined with re-
commendations for practicing lesson skills, and additional resources on
topics not covered in the lessons (e.g., managing sleep difficulties, ef-
fective communication). The course also contains vignettes (i.e., patient
stories) illustrating the skills emphasized in each lesson and documents
(i.e., frequently asked questions) with answers to common questions
about how to apply the course material. All materials are intended to be
presented online. In addition to reviewing the modules and completing
homework exercises, participants receive standardized automated
emails each week notifying them of new content, reinforcing comple-
tion of course materials, and reminding them about content they have
not accessed.

To develop the Cardiac Wellbeing Course, modifications were made
to the original Wellbeing Course, including: 1) minor modifications to
the slide content to increase the relevance of the intervention to people
who have experienced an ACE, 2) creation of two new vignettes re-
flecting people who had experienced an ACE and were also struggling
with depression and anxiety; and 3) creation of a supplemental resource
introducing techniques to cope with fear related to uncertainty of a
future cardiac event. Material used to modify the slide content was
based on information typically found in educational pamphlets by
cardiac health groups (e.g., Heart and Stroke Foundation) and provided
participants with information regarding the recurrence of cardiovas-
cular events. This material appeared in early lessons of the course. The
patient vignettes created for the course replaced ones from the original
Wellbeing Course and were available for every lesson. Special attention
was placed on illustrating common struggles with depression and/or
anxiety after a cardiac event, both cognitively and behaviorally (e.g.,
limiting physical activity and socialization in response to low mood or
fears of physical activity). Inspiration for the patient vignettes was
taken from firsthand accounts of experiencing a cardiac event which
were publicly available on cardiac websites (e.g., Heart and Stroke
Foundation). The supplemental resource was based on cognitive-be-
havioural and mindfulness techniques used in the treatment of chronic
health conditions (Kabat-Zinn, 2013) and focused on changing cogni-
tions and behaviour in order to increase coping with fear and un-
certainty of future cardiac recurrence. Materials developed for the
Cardiac Wellbeing Course were reviewed by several reviewers (e.g., lay
audience with CVD, researchers with ICBT experience and experience
in health psychology) who gave qualitative and informal feedback prior
to the launch of the trial.

2.4. Guided support

Following the protocol used in the Wellbeing Course (Titov et al.,
2015), contact with participants occurred via secure messaging and
telephone. Participants received support from the primary researcher
who was trained in the provision of online therapy and who acted as
program guide throughout the study. A registered social worker also

trained in the provision of online therapy provided treatment to one
participant during the study when the primary researcher was un-
available to act as a program guide. As participants worked through
each lesson, they were able to send a message to their guide, who was
responsible for communicating with participants on a weekly basis
through the secure messaging system. Participants were also given the
choice to receive brief weekly telephone calls instead of online mes-
sages if preferred. Weekly contact was confined to approximately
10 min per phone call or email, unless clinically indicated. The aim of
support in the Cardiac Wellbeing Course was to summarize course con-
tent, answer questions, reinforce progress and encourage skills practice,
normalize challenges of treatment, and obtain feedback about the
course. All telephone contact with participants was noted for record-
keeping purposes and the guides acted under the supervision of a re-
gistered psychologist.

2.5. Measures1

Initial eligibility and background information was gathered by an
online screening questionnaire upon application to the study.
Participants randomized to the waiting-list control group completed a
set of initial baseline questionnaires (i.e., primary and secondary
measures) which were then re-administered once the eight-week
waiting period had ended. Participants randomized to the intervention
completed primary and secondary measures upon starting the course
and at the end of the eight-week course. Intervention participants also
completed primary measures at the beginning of every lesson of the
course and at post-treatment were asked treatment satisfaction ques-
tions. Intervention participants were surveyed again at four-week
follow-up and completed the primary measures as well as a measure of
cardiac anxiety and distress. Participants randomized to the waiting-list
control group did not complete follow-up measures.

2.5.1. Primary measures
2.5.1.1. General anxiety. The Generalized Anxiety Disorder 7-Item
Scale (GAD-7; Spitzer et al., 2006) was used to measure anxiety levels
among participants. The GAD-7 is a seven-item measure which asks
participants to rate the frequency of common symptoms of anxiety over
the past two weeks using a scale that ranges from 0 (not at all) to 3
(nearly every day). The GAD-7 has excellent internal consistency
(Cronbach's α = 0.92) and strong criterion validity (Spitzer et al.,
2006). A total score of ≥10 has been identified as an acceptable cut-off
score indicative of clinical levels of anxiety (Kroenke et al., 2010).
Preliminary research has demonstrated that the GAD-7 possesses good
psychometric properties in a sample of participants with CVD and can
act as an effective screening tool for anxiety (Lehmann et al., 2018).
Cronbach's α in the current study ranged from 0.85 (pre-treatment) to
0.90 (post-treatment).

2.5.1.2. Depression. The Patient Health Questionnaire 9-item scale
(PHQ-9; Kroenke et al., 2001) was used to measure symptoms of
depression among participants. The PHQ-9 is a nine-item measure of
the symptoms and severity of major depressive disorder. Each item is
rated on a scale from 0 (not at all) to 3 (nearly every day). The PHQ-9 has
been recommended as a brief screening tool among cardiac patients and
a total score ≥10 has been identified as an acceptable cut-off score
indicative of major depressive disorder among patients with coronary
artery disease (McManus et al., 2005). The PHQ-9 also has excellent
internal consistency among cardiac patients (Cronbach's α = 0.90;
Stafford et al., 2007). Cronbach's α in the current study ranged from

1 Two supplementary measures (i.e., computer self-efficacy and qualitative
interviews) were administered to participants but are omitted from this
manuscript for brevity. These measures were not imperative to the primary
outcomes or purpose of this study.
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0.85 (pre-treatment) to 0.90 (post-treatment).

2.5.1.3. Physical activity. The Godin Leisure-time Exercise
Questionnaire (GLTEQ; Godin and Shephard, 1985) was used to
measure physical activity among participants. The GLETQ asks
participants to indicate how many 15-min periods per week of
various types of exercise they engaged in during the previous 7-day
period (i.e., strenuous, moderate, and mild; examples provided). A
summary score indicating total leisure activity is calculated by
multiplying the number of participant-identified 15-min periods of
exercise by weights of 9, 5, and 3, respectively, to create an overall
score with higher scores reflective of greater physical activity levels.
Previous examinations of the GLTEQ indicate that it can adequately
discriminate between physically active and inactive respondents
(Amireault and Godin, 2015). Additionally, the GLTEQ is used in
research among patients with multiple sclerosis and in studies of
physical activity among CVD populations (Rodgers et al., 2013; Sikes
et al., 2018; Tokgözoðlu et al., 2016).

2.5.2. Secondary measures
2.5.2.1. Cardiac anxiety. The Cardiac Anxiety Questionnaire (CAQ;
Eifert et al., 2000) is an 18-item measure that was used to assess
symptoms of heart-focused anxiety. Participants are asked to rate the
frequency of activity avoidance, worry, and fear related to their heart
using a scale that ranges from 0 (never) to 4 (always). Mean scores for
the CAQ are created for three subscales (i.e., heart-related fear,
avoidance, attention to symptoms) as well as a mean total score, with
higher scores indicating higher levels of cardiac anxiety. The CAQ has
good reliability in medical settings (Cronbach's α = 0.83; Eifert et al.,
2000) and has also demonstrated adequate reliability in an examination
of ICBT for heart failure patients (Cronbach's α = 0.85 and 0.87;
Lundgren et al., 2016). A single cut-off score has not been proposed for
the CAQ. Cronbach's α in this study for the CAQ-total score ranged from
0.83 (pre-treatment) to 0.90 (post-treatment); avoidance subscale 0.90
and 0.84; attention subscale 0.75 and 0.76; and fear subscale 0.64 and
0.85.

2.5.2.2. Distress. The Depression, Anxiety, and Stress Scale (DASS-21;
Lovibond and Lovibond, 1995) was used to measure symptoms of
distress among participants. The DASS-21 is a 21-item measure that
that consists of three subscales (i.e., depression, anxiety, stress), each
item of which is rated on a scale that ranges from 0 (never) to 3 (almost
always). A total score was created by summing all items, which can be
used as an indicator of distress (Henry and Crawford, 2005; Osman
et al., 2012). Additionally, subscale scores for depression, anxiety, and
stress were also calculated by summing seven corresponding items from
the DASS-21. The DASS-21 has good internal consistency (Cronbach's α
for total score = 0.97, depression = 0.95, anxiety = 0.90, and
stress = 0.93) and concurrent validity (Crawford and Henry, 2003).
Preliminary research has demonstrated that the DASS-21 possesses
good psychometric properties in a sample of CVD patients attending
cardiac rehabilitation (Komasi et al., 2018). Cronbach's α in this study
for the DASS-21-total score ranged from 0.89 (pre-treatment) to 0.91
(post-treatment); depression subscale 0.90 and 0.92; anxiety subscale
0.74 and 0.67; and stress subscale 0.80 and 0.86.

2.5.2.3. Quality of life. The Short Form Health Survey 12-Item version
2 (SF-12; Ware Jr. et al., 1996) was used as a general measure of health-
related quality of life among two domains: physical health functioning
and mental health functioning. Scores on each scale range from 0 to
100, with higher scores indicating greater health. The SF-12 has good
internal consistency (physical health, Cronbach's α = 0.89; mental
health, Cronbach's α = 0.86). An examination of the SF-12 in a sample
of patients with coronary heart disease indicated that the measure
replicated well and similar responsiveness to change was observed
compared to a longer version of the measure (Müller-Nordhorn et al.,

2004). Cronbach's α in the current study ranged from 0.77 (pre-
treatment) to 0.78 (post-treatment) for the physical health
functioning scale and 0.76 and 0.80 for the mental health functioning
scale.

2.6. Treatment satisfaction and negative effects

Following past ICBT research (e.g., Titov et al., 2015), participants
who received the intervention indicated whether they would re-
commend the intervention to a friend and whether completing the
course was worth their time (yes/no). Participants were also asked if
they experienced any unwanted negative effects associated with re-
ceiving treatment (yes/no), and responding yes to this question were
prompted to provide details (Rozental et al., 2014).

2.7. Intervention use

For participants who received the intervention, several activities
were recorded for the purposes of describing engagement with the
program. The number of logins to the program was captured as well as
the number of days which participants accessed the service. The
number of lessons completed by participants was also captured as a
means of describing program completion. The number of emails sent by
participants to their guide as well as the number of emails and phone
calls received from their guide was recorded as a means of describing
program engagement.

2.8. Analytic plan

SPSS version 23 was used to conduct all statistical analyses.
Descriptive statistics were used to describe participant background,
intervention use, and treatment satisfaction. Group differences on de-
mographic variables were assessed using binomial regressions and
general linear models analysis. The alpha significance level for these
analyses was adjusted from 0.05 to 0.01 as a partial control for the
number of analyses conducted.

Consistent with previous research (Dear et al., 2015b;
Hadjistavropoulos et al., 2016), generalized estimation equation (GEE)
models were used to examine changes in symptoms over time while also
accounting for within-subject variance (Hardin and Hilbe, 2013;
Hubbard et al., 2010). An interchangeable working correlation with
robust error estimation was used and was chosen for model parsimony.
The distribution of each dependent variable was examined prior to the
analyses and each GEE model specified a gamma with log link response
scale to address skewness within the dependent variables.

To address missing values and consistent with previous research
(Dear et al., 2015a), replacement values were generated for all de-
pendent variables (National Research Council, 2010) at post-treatment
and four-week follow-up using participants' baseline scores for each
measure as a covariate. Participants who did not start the waitlist or the
intervention were not included in the analysis. Among participants who
received the intervention, 12% (n = 3) of data was missing at post-
treatment and four-week follow-up compared to 7% (n = 2) of missing
data at post-treatment for participants randomized to the waitlist. An
exploration of demographic and symptom variables predicting missing
values was conducted to determine suitability of a missing at random
assumption (MAR; Karin et al., 2018; Little et al., 2014). The missing
values analyses were statistically non-significant, indicating that a MAR
assumption would be suitable, and which allowed imputation of
missing cases.

To compare outcomes between the intervention and waitlist-control
groups, GEE analyses were conducted for the primary measures (i.e.,
GAD-7, PHQ-9, GLTEQ) and secondary measures (i.e., CAQ, DASS-21,
SF-12) among participants from pre-treatment to post-treatment. To
provide additional clinical information, effect sizes (Cohen's d) and 95%
confidence intervals were calculated for within and between effects
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based on pooled standard deviations which were calculated for the
estimated standard errors. Additionally, the number of participants
reporting reliable symptom improvement and recovery were calculated
for the GAD-7 and PHQ-9. Following past research (Jacobson and
Truax, 1991; Richards and Borglin, 2011), participants were de-
termined to have met criteria for reliable improvement if they scored
above the clinical cut-off scores at pre-treatment (i.e., ≥10 on the GAD-
7 or PHQ-9) and their symptoms improved by an amount greater than
potential measurement error (3.53 or 5.20 respectively; as reported by
Gyani et al., 2013). Reliable recovery was determined to have occurred if
participants scored above the clinical cut-off scores at pre-treatment, if
they made reliable improvement, and if they scored below the clinical
cut-off scores at post-treatment.

Treatment satisfaction was evaluated using descriptive statistics to
report the means, standard deviations, and ranges for participant rat-
ings of treatment satisfaction and negative effects questions. Additional
information from program use variables were also reported (i.e., range
and frequency of logins, days access, lessons completed, messages sent,
messages received, and phone calls received) as an indicator of program
engagement.

3. Results

3.1. Baseline information

Demographic information is presented in Table 1. Statistically sig-
nificant group differences were not observed for background variables.
Similarly, no statistically significant group differences were observed
for cardiac-related variables.

3.2. Primary measures

The means, standard deviations, percentage reductions, and Cohen's
d effect sizes for the primary measures are presented in Table 2.

3.2.1. General anxiety
The GEE analyses revealed a statistically significant Time effect

(Wald's χ2 = 51.46, p<0.001) and a statistically significant Time by
Group interaction (Wald's χ2 = 27.49, p<0.001) for symptoms of
general anxiety. Planned contrasts revealed statistically significant re-
ductions from pre-to post-treatment among the treatment group but not
for the control group (p<0.001, p = 0.71; respectively). Differences
between post-treatment and four-week follow-up scores for the treat-
ment group were statistically non-significant (p = 0.50), indicating
maintenance of treatment gains.

3.2.2. Depression
The GEE analyses revealed a statistically significant Time effect

(Wald's χ2 = 56.13, p<0.001) and statistically significant Time by
Group interaction (Wald's χ2 = 28.20, p<0.001) for symptoms of
depression. Planned contrasts revealed statistically significant reduc-
tions from pre-to post-treatment among the treatment group but not for
the control group (p<0.001, p = 0.57; respectively). Differences be-
tween post-treatment and four-week follow-up scores for the treatment
group were statistically non-significant (p = 0.55), indicating main-
tenance of treatment gains.

3.2.3. Physical activity
The GEE analyses revealed a statistically significant Time effect

(Wald's χ2 = 25.56, p<0.001) and statistically significant Time by
Group interaction (Wald's χ2 = 7.21, p = 0.01) for physical activity
levels. Planned contrasts revealed statistically significant reductions
from pre-to post-treatment among the treatment group but not for the
control group (p<0.01, p = 0.86; respectively). A statistically sig-
nificant difference was observed among the treatment group between
post-treatment and four-week follow-up (p = 0.01), indicating further

symptom reductions.

3.3. Secondary measures

The means, standard deviations, percentage reductions, and Cohen's
d effect sizes for the secondary measures are presented in Table 2.

3.3.1. Distress
GEE analyses revealed statistically significant Time effects for dis-

tress (i.e., DASS-21-total score; Wald's χ2 = 54.79, p<0.001) and
statistically significant Time by Group interactions were also observed
(Wald's χ2 = 16.65, p<0.001). Similar results were observed for the
subscales of the distress measure, the details of which appear in Table 2.
Planned contrasts revealed statistically significant pre-to post-treatment
reductions for the treatment group for distress but not for the control
group (p<0.001, p = 0.16; respectively). Notably, there was a shift in
scores among participants in the waiting-list control group indicating
some improvement in scores for the anxiety subscale of the distress
measure (p = 0.01). At four-week follow-up, statistically significant
differences were observed from post-treatment for distress (p = 0.03),
indicating further symptom reductions.

3.3.2. Cardiac anxiety
Statistically significant Time effects were observed for overall car-

diac anxiety (i.e., CAQ-total score; Wald's χ2 = 36.76, p<0.001) as
well as the attention subscale (Wald's χ2 = 21.83, p<0.001), avoid-
ance subscale (Wald's χ2 = 13.83, p = 0.001), and fear subscale
(Wald's χ2 = 42.29, p<0.001). Statistically significant Time by Group
interactions were observed for overall cardiac anxiety (Wald's
χ2 = 7.78, p = 0.01), the avoidance subscale (Wald's χ2 = 7.62, p =
0.01), and fear subscale (Wald's χ2 = 6.88, p = 0.01). Time by Group
interactions were statistically non-significant for the attention subscale
of the cardiac anxiety measure (Wald's χ2 = 2.42, p = 0.12). Planned
contrasts revealed statistically significant reductions from pre-to post-
treatment for overall cardiac anxiety, the fear subscale, and avoidance
subscale for the treatment group but not for the control group (all
Ps < .001, p range: 0.07 to 0.83; respectively). At four-week follow-up,
statistically significant differences were observed from post-treatment
for overall cardiac anxiety (p<0.001), the fear subscale (p = 0.001),
and avoidance subscale (p = 0.01), indicating further symptom re-
ductions.

3.3.3. Quality of life
Statistically significant Time effects were observed for mental health

quality of life (Wald's χ2 = 21.75, p<0.001), and physical health
quality of life (Wald's χ2 = 11.10, p = 0.001). Statistically significant
Time by Group interactions were observed for mental health quality of
life (Wald's χ2 = 5.23, p = 0.02) but were statistically non-significant
for physical health quality of life (Wald's χ2 = 1.51, p= 0.22). Planned
contrasts revealed statistically significant reductions for mental health
quality of life from pre-to post-treatment among the treatment group
but not for the control group (p<0.001, p = 0.07; respectively).

3.4. Clinical significance

Percentage change as well as within- and between-group effect sizes
from the GEE models are shown in Table 2. For the treatment group,
significant percentage improvements were observed for the primary
and secondary measures from pre- to post-treatment (range: 61% to
70% and 14% to 53%, respectively) compared to very minimal per-
centage improvements for the waiting-list control group (range: −3%
to 5% and −2% to 13%, respectively) from pre- to post-treatment, with
the exception of the anxiety subscale of the distress measure (21%
change). For the treatment group relative to the waiting-list control
group at post-treatment, large between-group effect sizes (Cohen's d)
were observed for the measures of general anxiety, depression, distress,
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the stress subscale of the distress measure, overall cardiac anxiety, the
attention subscale of the cardiac anxiety measure, and the fear subscale
of the cardiac anxiety measure (d range: 0.92 to 1.62). Medium be-
tween-group effect sizes were observed for the depression subscale of
the distress measure and the anxiety subscale of the distress measure (d
range: 0.55 to 0.67). Small between-groups effect sizes were observed
for physical activity, the avoidance subscale of the cardiac anxiety
measure, mental health quality of life, and physical health quality of life
(d range: −0.17 to 0.28).

A test of clinically meaningful change observed for the primary
measures of general anxiety and depression is presented in Table 3
which lists the proportions of participants who demonstrated reliable
improvement and reliable recovery. Of participants who scored above
clinical cut-offs at pre-treatment on the general anxiety (45%; n = 24)
or depression measures (59%; n = 31), a majority of participants in the

intervention group demonstrated reliable improvement and recovery
on both measures at post-treatment (range: 77% to 85% and 71%, re-
spectively) compared to a minority of participants in the waiting-list
control group (range: 18% and 7% to 21%, respectively). Chi-square
analyses indicated that a greater proportion of reliable improvement
and reliable recovery occurred for treatment group participants com-
pared to participants in the waiting-list control group (p range:< 0.001
to 0.01).

3.5. Intervention use and completion rates

Participants who received the intervention (n = 25) accessed the
course for an average of 93.36 (SD = 38.81) days and logged in an
average of 26.36 (SD = 16.55) times. During the intervention, parti-
cipants sent an average of 2.92 (SD= 2.58) messages to their guide and

Table 1
Participant characteristics and program engagement by group.

Variable All participants (n = 53) Intervention (n = 25) Waiting-list group (n = 28) Statistical significance

N % n % n %

Participant pre-treatment characteristics
Age
Mean (SD) 58.08 (9.59) – 56.72 (11.90) – 59.29 (6.93) – F1,51 = 0.94; p = 0.34
Range 36–85 – 36–85 – 47–72 –

Gender
Female 31 58.5 12 48.0 19 67.9 Wald's χ2 = 2.11; p = 0.15
Male 22 41.5 13 52.0 9 32.1

Marital status
Single/never married 6 11.3 2 8.0 4 14.3 Wald's χ2 = 0.69; p = 0.71
Married/common law 42 79.2 21 84.0 21 75.0
Separated/divorced/widowed 5 9.4 2 8.0 3 10.7

Children
Yes 46 86.8 23 92.0 23 82.1 Wald's χ2 = 1.07; p = 0.30
No 7 13.2 2 8.0 5 17.9

Education
Less than high school 4 7.5 4 16.0 0 – Wald's χ2 = 0.25; p = 0.97
High school diploma 8 15.1 4 16.0 4 14.3
Post high school certificate/diploma 16 30.2 7 28.0 9 32.1
University education 25 47.2 10 40.0 15 53.6

Employment status
Employed part-time/full time 27 50.9 14 56.0 13 46.4 Wald's χ2 = 1.36; p = 0.71
Unemployed 3 5.7 2 8.0 1 3.6
Homemaker 2 3.8 1 4.0 1 3.6

Student, retired, or disability 21 39.6 8 32.0 13 46.4
Ethnicity
Caucasian 50 94.3 23 92.0 27 96.4 Wald's χ2 = 0.01; p = 0.99
Indigenous 1 1.9 1 4.0 0 –
Other 2 3.8 1 4.0 1 3.6

Location
Large city (over 200,000) 23 43.4 9 36.0 14 50.0 Wald's χ2 = 2.10; p = 0.35
Small city 12 22.6 5 20.0 7 25.0
Small rural location 18 34.0 11 44.0 7 25.0

Physical health characteristics
Cardiac condition
Myocardial infarction 39 73.6 19 76.0 20 71.4 Wald's χ2 = 0.14; p = 0.71
Unstable angina 14 26.4 6 24.0 8 28.6

Months since acute coronary event
Mean 5.58 (6.87) – 5.36 (6.89) – 5.79 (6.97) – Wald's χ2 = 0.05; p = 0.82
Range < 1–23 – <1–23 – <1–23 –

Cardiac rehabilitation
Currently attending 29 54.7 10 40.0 19 67.9 Wald's χ2 = 4.02; p = 0.05
Attended in past 18 34.0 7 28.0 11 39.3 Wald's χ2 = 0.75; p = 0.39
Psychological component included in rehab 5 9.4 2 8.0 3 10.7 Wald's χ2 = 0.11; p = 0.74

Mental health characteristics
Sought some form of mental health treatment in the past 22 41.5 10 40.0 12 42.9 Wald's χ2 = 0.04; p = 0.83
Infrequent use of some form of mental health treatment 7 13.2 3 12.0 4 14.3 Wald's χ2 = 0.06; p = 0.81
Taking psychotropic medications 10 18.9 6 24.0 4 14.3 Wald's χ2 = 0.80; p = 0.37
Pre-treatment GAD-7 ≥ 10 24 45.3 13 52.0 11 39.3 Wald's χ2 = 0.86; p = 0.36
Pre-treatment PHQ-9 ≥ 10 31 58.5 17 68.0 14 50.0 Wald's χ2 = 1.74; p = 0.19
Above clinical cut-off on GAD-7 or PHQ-9 33 62.3 19 76.0 14 50.0 Wald's χ2 = 3.67; p = 0.06

Note. GAD-7 = Generalized Anxiety Disorder 7-item scale; PHQ-9 = Patient Health Questionnaire 9-item scale.
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Table 2
Means, standard deviations, and effect sizes (Cohen's d) for primary and secondary outcomes by group.

Estimated marginal means Percentage changes from pre-
treatment

Within-group effect sizes from pre-
treatment

Between-group effect
size

Pre-treatment Post-
treatment

4-Week
follow-up

To post-treatment To 4-week
follow-up

To post-treatment To 4-week follow-
up

At post-treatment

Primary outcomes
GAD-7
ICBT 9.76 (4.48) 3.23 (2.77) 2.87 (1.99) 67 [52,77] 71 [60,78] 1.75 [1.10,2.41] 1.98 [1.31,2.66] 1.62 [1.00,2.24]
WLC 8.75 (4.09) 9.02 (4.15) – -3 [−24,15] – −0.06 [−0.59,0.46] –
GLTEQ
ICBT 20.08 (17.98) 34.13 (20.48) 49.59 (26.06) 70 [25,115] 147 [90,204] 0.73 [0.16,1.30] 1.32 [0.71,1.93] 0.27 [−0.27,0.81]
WLC 30.11 (16.70) 29.58 (13.24) – −2 [−20,16] – −0.04 [−0.56,0.49] –
PHQ-9
ICBT 11.00 (4.11) 4.32 (2.45) 4.00 (2.29) 61 [50,69] 64 [53,72] 1.97 [1.30,2.65] 2.10 [1.41,2.79] 1.09 [0.51,1.66]
WLC 9.18 (4.99) 8.72 (5.07) – 5 [−21,25] – 0.09 [−0.43,0.61] –

Secondary outcomes
CAQ-Total
ICBT 1.73 (0.51) 1.14 (0.44) 0.80 (0.45) 34 [22,44] 54 [41,64] 1.24 [0.63,1.84] 1.94 [1.26,2.61] 0.92 [0.36,1.49]
WLC 1.79 (0.51) 1.64 (0.61) – 9 [−6,22] – 0.29 [−0.24,0.81] –

CAQ-Attention
ICBT 1.34 (0.67) 0.91 (0.62) 0.55 (0.57) 32 [8,50] 59 [35,74] 0.66 [0.10,1.23] 1.26 [0.65,1.87] 0.95 [0.38,1.51]
WLC 1.73 (0.66) 1.51 (0.65) – 13 [−4,27] – 0.33 [−0.19,0.86] –

CAQ-Avoidance
ICBT 2.10 (0.83) 1.42 (0.68) 1.12 (0.84) 33 [17,45] 47 [26,62] 0.90 [0.32,1.48] 1.18 [0.57,1.78] 0.28 [−0.27,0.82]
WLC 1.56 (0.75) 1.60 (0.63) – −2 [−20,13] – −0.05 [−0.58,0.47] –

CAQ-Fear
ICBT 1.76 (0.57) 1.12 (0.56) 0.75 (0.47) 36 [21,49] 58 [44,68] 1.12 [0.53,1.72] 1.93 [1.26,2.60] 0.94 [0.37,1.51]
WLC 1.98 (0.55) 1.74 (0.73) – 12 [−4,26] – 0.38 [−0.15,0.90] –

DASS-21-Total
ICBT 22.60 (8.10) 11.03 (5.22) 9.40 (5.32) 51 [41,61] 58 [48,69] 1.70 [1.05,2.35] 1.93 [1.26,2.60] 0.98 [0.41,1.55]
WLC 20.22 (9.43) 18.03 (8.53) – 11 [−6,28] – 0.24 [−0.28,0.77] –

DASS-21-Depression
ICBT 7.36 (3.67) 3.45 (2.47) 2.77 (2.46) 53 [36,66] 62 [44,74] 1.25 [0.64,1.86] 1.47 [0.84,2.09] 0.55 [0.00,1.10]
WLC 5.97 (4.11) 5.39 (4.22) – 10[−24,34] – 0.14 [−0.39,0.66] –

DASS-21-Anxiety
ICBT 7.00 (3.76) 3.36 (2.14) 2.72 (2.22) 52 [37,64] 61 [45,73] 1.19 [0.59,1.79] 1.39 [0.77,2.01] 0.67 [0.12,1.23]
WLC 6.43 (3.43) 5.10 (2.91) – 21 [0,37] – 0.42 [−0.11,0.95] –

DASS-21-Stress
ICBT 8.24 (3.36) 4.20 (2.37) 4.01 (2.42) 49 [36,62] 51 [38,64] 1.39 [0.77,2.01] 1.44 [0.82,2.07] 1.26 [0.67,1.85]
WLC 7.82 (3.30) 7.53 (2.87) – 4 [−11,19] – 0.09 [−0.43,0.62] –
SF-12-Mental
ICBT 38.06 (6.19) 47.34 (8.27) – 24 [15,34] – 1.27 [0.66,1.88] – 0.23 [−0.33,0.79]
WLC 42.24 (8.98) 45.41 (8.46) – 8 [−1,16] – 0.36 [−0.18,0.91] –

SF-12-Physical
ICBT 39.44 (8.62) 44.95 (7.98) – 14 [5,23] – 0.66 [0.09,1.23] – −0.17 [−0.73,0.39]
WLC 43.66 (8.34) 46.20 (6.66) – 6 [−1,13] – 0.33 [−0.21,0.88] –

Note. CAQ = Cardiac Anxiety Questionnaire; DASS-21 = Depression, Anxiety, and Stress 21-item Scale; GAD-7 = Generalized Anxiety Disorder 7-item scale;
GLTEQ = Godin Leisure-Time Exercise Questionnaire; PHQ-9 = Patient Health Questionnaire 9-item scale; SF-12 = Short Form 12-item Health Survey;
ICBT = Internet-delivered cognitive behavioural therapy; WLC = waiting-list control. Standard deviations are shown in rounded parentheses for the estimated
means; 95% confidence intervals are shown in square parentheses for the percentage changes and effect sizes.

Table 3
Proportions of participants who demonstrated reliable improvement and reliable recovery.

Post-treatment Four-week Follow-up

Reliable improvement Statistical significance Reliable recovery Statistical significance Reliable improvement Reliable recovery

GAD-7
ICBT 11/13 (85%) χ2 = 10.59; p = 0.001 10/13 (77%) χ2 = 8.22; p < 0.01 10/13 (77%) 10/13 (77%)
WLC 2/11 (18%) 2/11 (18%) – –
PHQ-9
ICBT 12/17 (71%) χ2 = 7.43; p = 0.01 12/17 (71%) χ2 = 12.69; p < 0.001 13/17 (76%) 13/17 (76%)
WLC 3/14 (21%) 1/14 (7%) – –

Note. GAD-7 = Generalized Anxiety Disorder 7-item scale; ICBT = Internet-delivered cognitive behavioural therapy; PHQ-9 = Patient Health Questionnaire 9-item
scale; WLC = waiting-list control.
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received an average of 5.60 (SD = 3.04) messages and 4.80
(SD = 3.06) phone calls from their guide. A majority of participants
completed at least four lessons of the course (n = 23; 92%) and also
completed post-treatment and follow-up questionnaires (n = 22; 88%).

3.6. Treatment satisfaction and negative effects

Of the participants who completed satisfaction measures at post-
treatment (n = 22), a majority of participants also indicated that the
course was worth their time (n = 21; 95%) and that they would re-
commend the course to others (n = 22; 100%). Of the participants who
completed the negative effects questionnaire (n = 22), the majority
reported no unwanted negative effects related to treatment (n = 19;
86%). Reported negative effects included experiencing a temporary
increase in symptoms (n = 2) and experiencing discomfort in addres-
sing symptoms which would otherwise be avoided (n = 1). Participants
who experienced a negative effect rated its impact as either minimal
(n = 1) or moderate (n = 2).

4. Discussion

Using an RCT design, this study sought to contribute to the litera-
ture by drawing upon a previously established transdiagnostic ICBT
protocol to create and evaluate an ICBT program (Cardiac Wellbeing
Course) for Canadians who recently experienced an ACE. It improved on
past studies in this area by including broad measures of anxiety, de-
pression, and distress while also including measures relevant to a car-
diac population (e.g., cardiac anxiety, physical activity levels). It was
hypothesized that improvements in general anxiety, depression, phy-
sical activity, distress, cardiac activity, and quality of life would be
observed among intervention participants relative to the control group
and that participants who received the intervention would report high
satisfaction rates and limited negative effects as a result of taking the
intervention. These hypotheses were largely supported.

Large between-group effect sizes were observed for intervention
participants in the primary measures of depression and anxiety (d
range: 1.62 to 1.09) and a statistically significant proportion of inter-
vention participants who were within clinical ranges of depression and
anxiety at pre-treatment demonstrated reliable improvement and reli-
able recovery compared to the control group (71% to 85% vs. 7% to
21%, respectively). These improvements are similar to past studies of
the Wellbeing Course in the general population, both in Canada and
Australia (Hadjistavropoulos et al., 2016; Titov et al., 2017). The out-
comes of this study are also in-line with the positive results reported in
meta-analytic studies of ICBT for anxiety and depression (Andrews
et al., 2018; Arnberg et al., 2014; Hedman et al., 2012) and for ICBT
programs targeting somatic conditions (Mehta et al., 2018; van Beugen
et al., 2014).

The results of this study also join other studies which support ICBT
as an effective treatment option in cardiac populations (Glozier et al.,
2013; Johansson et al., 2019). Importantly, the findings of this study
stand in contrast to the results reported by Norlund et al. (2018), who
reported statistically non-significant findings for depression, general
anxiety, and cardiac anxiety in a large trial comparing ICBT to a control
group. These differences may be attributable to high adherence rates
and the use of a previously-validated ICBT protocol and delivery plat-
form in this study (compared to a relatively new intervention protocol;
Norlund et al., 2018). However, it is possible that a larger-scale im-
plementation of the Cardiac Wellbeing Course in a routine care setting
may face similar problems.

Among the cardiac-specific ICBT literature, this was the first study
to demonstrate small but potentially important improvements in phy-
sical activity among participants (i.e., GLTEQ; d = 0.27). Glozier et al.
(2013) observed post-intervention improvements in walking time
among intervention participants, however, statistically similar im-
provements were observed among control group participants. Generally

speaking, improvements in physical activity are often associated with
improvements in mental health (Rosenbaum et al., 2014). The opposite
is also true, especially for people with chronic health conditions
(O'Halloran et al., 2014). The results obtained in this study are en-
couraging and raises questions regarding the potential of the Cardiac
Wellbeing Course to be used as an adjunct to cardiac rehabilitation in
order to increase physical activity.

Statistically significant Time by Group interactions and large be-
tween-group effect sizes in favour of intervention participants were
observed for overall cardiac anxiety (d = 0.92), which supported its
corresponding hypothesis. Although the majority of measures exhibited
between-group change, the attention subscale of the cardiac anxiety
measure did not demonstrate statistically significant differences be-
tween groups. The attention subscale of the cardiac anxiety measure is
conceptually the least related to maladaptive behaviours among parti-
cipants, as it assesses monitoring of cardiac activity (Eifert et al., 2000).
It is possible that participants in both groups paid substantial attention
to their heart, given that they recently experienced a cardiac event and
may still have been experiencing cardiac symptoms. Importantly, an
overall reduction in symptoms was observed for overall cardiac anxiety
among intervention participants and the other two subscales of this
measure demonstrated statistically significant change, indicating that
participants increased activities believed to elicit cardiac symptoms
(i.e., avoidance subscale) and decreased fear and worry related to chest
and heart sensations (i.e., fear subscale).

Small between-group effect sizes in favour of the treatment group
were observed for a measure of mental health quality of life (i.e., SF-12;
d= 0.23). However, statistically significant differences between groups
were not observed for physical health quality of life. This result is si-
milar to the finding reported by Johansson et al. (2019) and may be
expected given that the focus of the intervention was to improve mental
health outcomes and did not have a physical activity promotion com-
ponent. It is also similar to other studies where mental-health-focused
programs have been modified for somatic populations (Chan et al.,
2016) without the addition of skills (e.g., activity pacing, graded ex-
posure to physical activity) to target modifiable physical disability and
increase activities of living, which are often covered in psychological
programs for somatic conditions in the context of rehabilitation. Such
skills are covered in emerging ICBT programs designed specifically for
people with somatic conditions with the goals of reducing the impact of
those conditions on peoples' mental health and physical functioning
(Dear et al., 2018; Gandy et al., 2016; Mehta et al., 2020). However,
there is a need for more research, and it remains an important question
whether ICBT programs can support people to minimize functional
disability and improve activities of daily living in the context of somatic
conditions. On this front, it is encouraging that small improvements
were observed for physical activity levels, which could indicate that the
measure used was more sensitive to activity-level changes compared to
items on the physical health quality of life measure, which is a more
global measure of impact and simply assesses whether a person's health
has interfered with activities in general (e.g., yes/no).

In addition to symptom measures, it was hypothesized that parti-
cipants would report high satisfaction rates with the intervention and
that a low number of participants would report negative effects as a
result of the intervention. These hypotheses were supported, with 95%
of participants who received the intervention agreeing that the course
was worth their time and 100% reporting feeling confident re-
commending the course to a friend. The satisfaction ratings observed in
this study are directly comparable to past studies of theWellbeing Course
in both Canadian and Australian studies (e.g., Hadjistavropoulos et al.,
2016; Titov et al., 2017). The comparatively high satisfaction rates
observed in this study and other investigations of the Wellbeing Course
speaks to the benefit of building upon a previously validated ICBT
protocol and delivery platform, which is likely to have already ad-
dressed many issues related to participant satisfaction (e.g., website
navigation, readability and layout of material).
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Although the results of the present study are encouraging, there are
several limitations which should be noted. First, this study did not use
an active control group (e.g., online discussion forum), which future
researchers will need to further examine. Given the preliminary nature
of the study and resource restrictions, an active control group was not
used. Second, there was difficulty recruiting participants despite no-
table effort, similar to difficulties reported by Lundgren et al. (2016)
and Norlund et al. (2018). Potential reasons for the lack of enrolled
participants may be the novelty of treatment, stigma, low motivation as
a symptom of depression, or avoidance as a symptom of anxiety. On the
other hand, a large number of participants applied for the course but
did not meet the two-year cardiac event inclusion criteria, which may
indicate that extending the cardiac timeline may increase the number of
participants. Third, although the majority of participants had scores in
the clinical range, symptom minimums were not a requirement for
participation in this study and the inclusion of people below clinical
thresholds of depression and/or general anxiety may have weakened
the results and limited generalizability among clinical settings. Fourth,
participants were not followed up for a longer period, which occurred
due to limitations in study resources. A longer-term follow-up as ob-
served in other studies (e.g., four months or greater) would assist in
assessing the lasting effects of the Cardiac Wellbeing Course. Fifth, par-
ticipants may have also demonstrated symptom reductions due to
concurrent participation in a cardiac rehabilitation program (55% of
the overall sample), which made it difficult to isolate the effect of the
intervention, although it should be noted that improvements were not
observed in the control group, who also received concurrent cardiac
rehabilitation. Sixth, with the exception of one participant, the primary
researcher acted as the sole guide for participants in this study. Having
a limited number of support personnel may limit the generalizability of
the findings, especially in settings with multiple clinicians of various
therapeutic backgrounds.

There are several strengths of the current study. This study ad-
dresses a gap in the literature by modifying and evaluating a trans-
diagnostic ICBT program specifically designed to reduce both depres-
sion and anxiety symptoms among people with CVD who experienced
an ACE. This study addresses an important limitation in the literature
by utilizing an online program and support model which has been
proven effective in other populations. A specific set of symptoms (i.e.,
depression and/or anxiety) and CVD conditions (i.e., myocardial in-
farction or unstable angina) was defined which addresses the limitation
of unclear symptom targets and CVD heterogeneity observed in past
research. This study is one of the first to examine ICBT in a cardiac
population with a focus on improving psychological health related to an
ACE. Additionally, the RCT design and GEE analyses used in this study
was a scientifically robust methodology which allowed comparison
between the treatment and control groups. Generally, there was a small
amount of missing data (9% overall) which aided the analyses. This
study examined treatment effects at post-treatment and at four-week
follow-up, which provided important information about the robustness
of treatment gains observed among participants. Finally, this study in-
corporated outcome measures used in past ICBT research (e.g., general
anxiety, depression) while also using measures common among cardiac
populations (e.g., cardiac anxiety, quality of life), which will contribute
to both cardiac and ICBT research areas.

5. Conclusions

Relative to a control group, statistically significant changes in the
domains of general anxiety, depression, physical activity, distress,
cardiac anxiety, and mental health quality of life were observed for
participants who received the Cardiac Wellbeing Course. The encoura-
ging results obtained in this study represent a crucial first step in
evaluating the uptake and preliminary efficacy of the Cardiac Wellbeing
Course. Future research trials conducted in healthcare settings (e.g.,
cardiac rehabilitation units) offered with guidance from diverse support

personnel (e.g., nurses) should be conducted in order to more accu-
rately gauge the broader efficacy of the Cardiac Wellbeing Course and
generalizability of results.
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