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ABSTRACT
Introduction  Patients with cardiac disease often 
experience anxiety (prevalence about 20%–25%) and 
have a doubled mortality risk when suffering from anxiety 
compared with patients without anxiety. This calls for 
interventions aiming to reduce anxiety.
Methods and analysis  The Heart & Mind Trial consists 
of three parts: (1) screening of all hospitalised and 
outpatient cardiac patients with arrhythmia, heart failure 
or ischaemic heart disease at four university hospitals in 
Denmark using the Hospital Anxiety and Depression Scale-
Anxiety subscale (HADS-A); Patients scoring ≥8 is invited 
to participate; (2) Assessment of the type of anxiety by 
Structured Clinical Interview for Diagnostic and Statistical 
Manual of Mental Disorders and (3) Randomised clinical 
superiority trial with blinded outcome assessment, with 
1:1 randomisation to cognitive–behavioural therapy (CBT) 
performed by a CBT-trained cardiac nurse plus usual 
care or, usual care alone. The primary outcome is anxiety 
measured with HADS-A at 5 months. Secondary outcomes 
include anxiety symptoms measured with Becks Anxiety 
Inventory and heart rate variability. Exploratory outcomes 
measured at 12 months include blood cortisol (stress 
response), blood C reactive protein (stress response), 
health-related quality of life, readmission, mortality and 
attributable direct costs. A total of 336 patients will be 
included. The primary analyses are based on the intention-
to-treat principle. For the primary outcome, we will use 
a linear regression model. For the long-term outcomes, 
mixed regression models will be used including repeated 
measurements.
Ethics and dissemination  The trial is performed in 
accordance with the Declaration of Helsinki. All patients 
must give informed consent prior to participation and 
the trial is initiated after approval by the Danish Data 
Protection Agency (P-2020-894) and the National 
Committee on Health Research Ethics (H-20066739). 
Positive, neutral and negative results of the trial will be 
published.
Trial registration number  NCT04582734.

INTRODUCTION
Background and rationale
Patients with cardiac disease have a higher 
mortality risk when suffering from anxiety 
compared with patients without anxiety 
(when adjusted for age, sex, marital status 
and comorbidity). This was established in our 
research from 20181 as well as found in other 
studies.2–6 It is therefore a natural next step to 
establish anxiety screening of patients to start 
an intervention aiming to reduce anxiety 
levels. Anxiety can be defined as a diffuse 
state ‘characterised by an unpleasant affective 
experience marked by a significant degree of 
apprehensiveness about the potential appear-
ance of future aversive or harmful events.7 A 
formal nomenclature categorises the psycho-
pathology anxiety disorders.8 Anxiety can 
be caused by the experience of living with 
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►► This is the first study to screen and diagnose anxiety 
in patients with cardiac disease and, to test a cog-
nitive–behavioural therapy (CBT) intervention aimed 
at that specific type of anxiety.

►► The interventional staff are cardiac nurses with CBT 
training, making this intervention a ‘real life set-up’ 
and easy to implement if results are positive.

►► The trial does not investigate health anxiety which 
could occur.

►► CBT may not be the most appropriate therapy for 
all the identified disorders; however, an anxiety 
disorder-specific approach is used.

►► The trial has a patient-reported outcome measure, 
Hospital Anxiety and Depression Scale, as primary 
outcome but also include objective outcome mea-
sures such as heart rate variability and cortisol.
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an unpredictable disease and the risk of sudden cardiac 
death causing a significant negative influence on the indi-
viduals’ quality of life. Many patients develop avoidance 
and safety behaviours that involve avoidance of physical 
activity and objects or places that they fear or that activate 
anxious feelings. This avoidance and safety behaviour may 
lead to social isolation and a situation characterised as a 
vicious circle with elevated anxiety levels and as a result, a 
further increased risk of death.9 Health anxiety may also 
be present as patients may fear suffering serious disease 
when in fact they don’t.10 Studies indicate that rehabili-
tation initiatives, such as physical activity and cognitive–
behavioural therapy (CBT) can reduce anxiety levels in 
cardiac patients.10–12

About 20%–25% of all cardiac patients experience 
symptoms of anxiety.13 Small differences exist between 
cardiac diagnostic groups.13 Data show that anxiety is the 
condition that causes the highest amount of lost work 
hours to society.14 Our research from 2018 showed that 
symptoms of anxiety predicted mortality (HR: 1.92, 95% 
CI 1.52 to 2.42) in patients with cardiac disease across 
diagnostic groups.1 To take action to reduce the nega-
tive mental impact and the risk of premature death, it 
is important to screen cardiac patients for anxiety and 
intervene if psychopathological anxiety is detected. Both 
physiological and behavioural processes of anxiety may 
worsen undesired health outcomes.15 Suggested models 
of the relationship between psychology and heart disease 
underpin the role of the autonomic nervous system. 
Psychological factors stimulate the autonomic nervous 
system, which triggers the production of catecholamines, 
increase blood pressure, decrease plasma volume, 
promote vasoconstriction in coronary arteries, increase 
cardiac oxygen demand, increase platelet activity, as well 
as activation of coagulation and inflammation. These 
responses contribute to thrombogenesis, arrhythmo-
genesis, altered heart rate variability (HRV), increased 
myocardial oxygen demand, myocardial ischaemia and 
impaired ventricular function.16 Individuals with high 
anxiety (compared with non-anxious individuals) have 
unhealthier eating habits,17–19 smoke more,17–20 consume 
more drugs and/or alcohol,17 19 are less compliant to treat-
ment,21 have poor sleep quality17 19 and are less physically 
active.17 19 These are high-risk behaviours associated with 
increased incidence and progression of cardiac disease.22

A Cochrane review from 2017 reviewed psychological 
interventions for patients with coronary heart disease 
(CHD).12 The evidence suffers from being based on small 
trials evaluating multifactorial interventions on mixed 
populations of patients with and without psychological 
disorders. The review concludes that beneficial effects 
of psychological interventions are found for cardiac 
mortality, anxiety and depression, however, final conclu-
sions are uncertain due to the low quality of the studies.12 
Therefore, the authors advocate the need for large scale 
trials testing a specific psychological intervention (not 
multifactorial) for patients with CHD with or without 
psychopathologies. That means treatment or prevention. 

There is no recommendation about treating anxiety differ-
ently by cardiac diagnosis however evidence is sparse in 
some diagnostic groups, for example, atrial fibrillation.11 
Differences in type of anxiety around different cardiac 
diagnoses are dealt with in the same way as every other 
person with anxiety disorder have a different life story 
that may influence the onset and type of anxiety.

In deciding which specific intervention to test in the 
trial, the literature was searched. One review supports 
CBT as a first-line treatment for anxiety and depression 
in patients with cardiac disease as recommended by the 
National Institute for Health and Clinical Excellence.23 24 
To maximise effects, face-to-face sessions should be prior-
itised as should the duration of CBT (four sessions or 
more).25 Internet-based interventions lack effect, often 
due to low adherence and high drop-out rates.26 Medical 
nurses with no psychological experience, after having 
received CBT training and supervision, provided signifi-
cantly better patient outcomes than psychologists and 
other therapists.27 All these considerations and recom-
mendations are included in the present interventional 
design of the Heart & Mind Trial and include specific 
longer-lasting individual face-to-face CBT intervention, 
tested on a large group of cardiac patients with psychopa-
thology anxiety ≥8 Hospital Anxiety and Depression Scale 
(HADS), which is expected to be 25% of the total popu-
lation. This means to investigate the type of anxiety and 
treat that specific type of anxiety the patients suffer from, 
which is also a part of the present intervention.

Objectives
The aim of the Heart & Mind Trial is (1) to determine 
the type of anxiety in cardiac patients and (2) to investi-
gate the effect of individual CBT intervention plus usual 
care to reduce anxiety compared with usual care alone in 
patients with cardiac disease and anxiety.

The hypothesis is that there will be a significant differ-
ence in anxiety scores (measured with HADS-Anxiety 
(HADS-A)) between intervention and usual care groups 
after intervention, in favour of the intervention group. 
Likewise, a difference is expected in depression, health-
related quality of life (HeartQoL) and biological stress 
response outcomes.

METHODS
Trial design
The Heart & Mind Trial is an investigator-initiated 
randomised clinical superiority trial with blinded 
outcome assessment, with 1:1 randomisation to CBT plus 
usual care or usual care alone.

Screening: Patients will be screened for anxiety 
using the HADS after being discharged from hospital. 
Screening will be administered with a delay of 8–12 weeks 
after discharge to allow for normal restitution. In addi-
tion, the patients will be screened at the outpatient clinic.

Patients with a HADS-A score  ≥8 will be interviewed 
using the Structured Clinical Interview for Diagnostic 
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and Statistical Manuel of Mental (DSM) disorders (SCID) 
for DSM-IV manually delivered using the DSM-IV criteria 
in order to determine the type of anxiety patients suffer 
from. Thereafter participants will be randomised to inter-
vention or usual care group following informed consent.

Study setting
Participants will be recruited from four Danish urban 
university hospital sites from three different regions of 
Denmark: Copenhagen University Hospital Rigshospi-
talet, Herlev and Gentofte University Hospital, Aarhus 
University Hospital and Aalborg University Hospital

Eligibility criteria
Patients are considered eligible for the trial if all of the 
following criteria are met before randomisation:≥18 years 
old, diagnosed with cardiac disease (arrhythmia, heart 
failure or ischaemic heart disease), treated one of the four 
inclusion sites, and score ≥8 on the HADS-A. The HADS-A 
score must exceed the HADS-Depression (HADS-D) 
score. Participants must fulfil the criteria for anxiety or 
adjustment disorder as a result of the SCID-interview and 
must speak and understand Danish fluently and provide 
written informed consent to participate in the trial. The 
CONSORT flow chart is presented in figure 1.

Experimental intervention
The CBT intervention will aim at supporting patients 
to cope with their cardiac disease and treat the anxiety 
disorder. The CBT will be targeted on the specific type 
of anxiety based on the DSM-IV criteria.28 The therapy 
will focus on the patient’s maladaptive thinking patterns, 
feelings and actions they engage in to cope with anxiety 
or the basic assumptions that cause these thoughts.

The methods of the therapeutic procedure are based 
on the learning theories and the fundamentals of CBT 
established by the psychiatrist Aaron T. Beck in the 
1960s.29 For each type of anxiety (panic disorder, agora-
phobia, social phobia, specific phobia, obsessive phobia, 
post-traumatic stress, generalised anxiety, anxiety due to 
a general medical condition, anxiety disorder not other-
wise specified and adjustment disorder with anxiety) a 
specific CBT based protocol will be followed. The treat-
ment of anxiety in cardiac patients will contain some of 
the following overall components:
1.	 Analysis of the problem: The patient’s actual problems 

will be identified and related to their life story and 
events that influence this, for example, cardiac arrest. 
An investigation of the impact that assumptions and 
strategies established earlier in life have on the current 
problems and on the negative thoughts that are char-
acteristic to anxiety.

2.	 Psychoeducation: Dissemination of information to the 
patient about anxiety, their cardiac disease and coping 
with everyday life. In relation to anxiety, most patients 
are helped by gaining insight into the sympathetic 
nervous system’s role in relation to the development 
of it. In addition, the patients are informed about the 
association between negative automatic thoughts (cat-
astrophic thoughts), bodily symptoms, feelings and ac-
tions, and how behaviour experiments/exposure may 
reduce anxiety in many cases.

3.	 Restructuring of negative automatic thoughts: Prepa-
ration of a ‘thought journal’ where the nurse and 
patient analyse problematic situations by identifying 
‘situation’, ‘physical symptoms’, ‘feelings’, ‘negative 
automatic thoughts’ and ‘behaviour’.

4.	 Planned behaviour experiments, consisting of system-
atic exposure to situations that trigger anxiety.

5.	 Homework, for example, registration of the relation-
ship between thoughts, feelings and bodily sensations 
will be included in the sessions. These registrations 
form the foundation of content in the following ther-
apy sessions, such as behaviour experiments, practical 
training or exercises in mastering.29

The intervention consists of weekly therapy sessions 
and is concluded when the patient has a HADS-A score <8 
after two consecutive sessions. If the therapist assess that 
additional sessions are needed even after two sessions with 
a HADS-A score <8, it can be continued. After maximum 
12 sessions in total regardless of score, the intervention is 
concluded. Intervention adherence is achieved by partici-
pating in the above number of consultations.
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Figure 1  Flow chart. HADS-1, Hospital Anxiety and 
Depression Scale-Anxiety; HADS-D, HADS-Depression.
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There are no restrictions on concomitant care or medi-
cation during the trial period.

For the intervention to be carried out, the skills of the 
nurses must be upgraded. The skills upgrade involves 
a 10-day training course in CBT and SCID interview, 
followed by supervision by a psychologist, 6–15 two-hour 
sessions per employee spanning the intervention period. 
The process evaluation consists of monitoring dose 
delivered by nurses reporting number and duration of 
sessions, fidelity investigated by nurses monitoring which 
CBT worksheets is used in each session and if the patient 
has done the agreed homework.

Usual care
Both patient groups will receive usual care, which consists 
of medical therapy relevant to their cardiac disease 
and standard follow-up of their treatment according to 
current guidelines.

Outcomes
Demographic and clinical characteristics will be collected 
from patients and from patient records.

Ancillary questions: Information about all medication, 
blood pressure and pulse as well as patient-reported 
information about health-related behaviour including 
sleep quality, physical activity, alcohol consumption and 
smoking habits will be collected at baseline, 5 months and 
12 months.

From patient records: Age, sex, type of heart disease 
and comorbidity, prior ventricular tachycardia (VT)/
ventricilar fribrillation (VF), New York Heart Associa-
tion (NYHA) classification, ejection fraction, diabetes 
mellitus, time of cardiac diagnosis and all medication.

Data will be registered by trial staff when informed 
consent is obtained from the patient. Patient screening is 
done by patients filling out the self-reported HADS ques-
tionnaire in relation to their admission or appointment at 
one of the four sites. Included patients will be interviewed 
with the aim of determining the type of anxiety based on 
the SCID.28

Primary outcome
The primary outcome of the randomised controlled trial 
(RCT) is anxiety measured by HADS-A. HADS is a 14-item 
questionnaire that assesses anxiety and depression level in 
medically ill persons who are not admitted to psychiatric 
wards. The scale offers two scores, HADS-A and HADS-D, 
consisting of seven questions to assess anxiety and seven 
to assess depression. The respondent must indicate how 
they have been feeling in the past week. HADS is a vali-
dated tool with a Cronbach’s α of 0.83 and 0.82 for the 
anxiety and depression subscales, respectively. Evidence 
of convergent validity and high internal consistency for 
both HADS outcomes was found in a large sample of 
Danish patients with cardiac disease.30 Scores of 0–7 for 
either subscale are regarded as normal, scores of 8 to 10 
suggest the presence of a mood disorder, and scores of 
11 and above suggest the probable presence of a mood 

disorder.31 HADS is measured at baseline, at every CBT 
session (intervention group only), at 5 months (primary 
outcome), and at 12 months (long-term explorative 
outcome).

Secondary outcomes
Becks Anxiety Inventory (BAI) is a self-reported measure 
of anxiety with a focus on somatic symptoms of anxiety. 
It was developed as a measure to discriminate between 
anxiety and depression.32 The 21-item questionnaire 
assesses symptoms such as nervousness, dizziness and fear 
of dying. For each item, the patient is asked to report how 
he or she has felt during the past week. The BAI score 
ranges from 0 to 63 and is interpreted as follows: 0–9, 
normal or no anxiety; 10–18, mild to moderate anxiety; 
19–29, moderate to severe anxiety and 30–63, severe 
anxiety. The BAI has been proven to be highly internally 
consistent with a Cronbach’s α of 0.94.33 BAI is measured 
at baseline, at 5 and 12 months.

HRV is measured in beats per minute with a portable 
device for continuous monitoring of various electrical 
variables of the cardiovascular system (Evo, Spacelab USA 
and Epatch, Biotelemetry). HRV, blood pressure and 
heart rate are all responsive to sympathetic activity, which 
can be increased by anxiety. HRV refers to the beat-to-beat 
variation in the RR interval and is a marker of autonomic 
nervous system activity.34 Reduced HRV is a powerful and 
independent predictor of short and long-term mortality 
in cardiac patients.35 36 Higher levels of anxiety are asso-
ciated with reduced HRV.37 Holter recordings with >100/
hour premature ventricular contractions are excluded 
from the analyses as are patients that are paced more than 
50% and those with cardiac resynchronisation therapy. 
Sinus rhythms with non-paced beats were used. HRV is 
measured at baseline and 5 months.

Exploratory outcomes
Cortisol is a stress marker and the hypothesis is that that 
there will be a difference between control and interven-
tion groups in serum cortisol, with higher levels found 
in the control group. Patients are tested from 8:00–10:00 
hours to minimise fluctuations. Measured at baseline and 
5 months.

C reactive protein (CRP) is an inflammatory marker 
and the hypothesis is that that there will be a difference 
between control and intervention groups in serum CRP, 
with higher levels found in the control group. Measured 
at baseline and 5 months.

Cortisol and CRP will be collected through blood 
samples (4–8 mL) at baseline and 5 months when the 
patients are screened for anxiety (HADS-A) at the site. 
The samples will be destroyed after the analyses of cortisol 
and CRP.

HeartQoL is a disease-specific questionnaire that 
measures cardiac HeartQoL and was developed in 
patients with ischaemic heart disease. The questionnaire 
consists of 14 items and provides an overall global score 
and two subscales; a 10-item physical subscale and a 4-item 
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emotional subscale, which are scored from 0 to 3.38 The 
questionnaire asks patients to remember how their heart 
condition has bothered them in the past 4 weeks.38 It 
has proven to be a reliable instrument with a Cronbach’s 
α between 0.80 and 0.91 for the global score and each 
subscale and to be responsive in patients with a wide spec-
trum of cardiac diagnoses.38–40 HeartQoL is measured at 
baseline, 5 months and 12 months.

Data on acute and planned admissions will be collected 
through The Danish National Patient Register 12 months 
after the end of the intervention.41

Data on mortality will be collected through the Civil 
Registration System 12 months after the end of the 
intervention.42

Information on individual-level costs will be collected 
for contacts with the hospital and the primary health-
care sector through the Danish National Health Service 
Register and the Danish National Patient Register.41 43

Participant timeline
The timeline is presented in figure 2.

 
 Measurements and outcomes  

The Heart & Mind Trial 
 

T1 (Baseline) 
↓ 

 Screening: HADS-A and HADS-D 
↓ 

SCID 

 
  
  
 Primary Outcome:  
 ∙ HADS-A  
 Secondary Outcome:  
 ∙ BAI 

∙ Heart rate variability  
 

  
 Explorative outcomes: 

∙ Ancillary questions incl. health behavior 
 

 ∙ Cortisol (blood, stress response) 
∙ CRP (blood, stress response) 

∙ HeartQoL 
∙ HADS-D 

 
  

 ↓  
Randomization (n=) 

↓ (stratification by the severity of anxiety measured by HADS-A 
score, patient group and recruitment site) 

↓ 

Intervention group 
 

Control group 
Usual care 

Cognitive behavioural 
therapy plus usual care  

 

Session 2-12 
 

Protocols are adapted to DSM-IV criteria.  

- Anxiety level is measured by HADS-A after each session.  
T2 (5 months) 

↓  
Intervention group 

Primary outcome: 
∙ HADS-A continuous  
Secondary outcomes: 

∙ BAI 
∙ Heart rate variability 

Explorative outcomes: 
∙ Ancillary questions incl. health behavior  

∙ Cortisol (blood, stress response) 
∙ CRP (blood, stress response) 

∙ HeartQoL 
HADS-A binary (≥ 8) 

∙ HADS-D 

↓ 
Control group 

Usual care  

T3 (12 months) 
↓  

Intervention group 
Long-term explorative outcomes: 

∙ HADS-A 
∙ HADS-D  

∙ BAI  
∙ Ancillary questions incl. health behavior 

∙ HeartQoL  
∙ Readmissions 

∙ Mortality 
∙ Health care costs  

↓ 
Control group 

Usual care  

 
BAI = Becks Anxiety Inventory, CRP= C-reactive protein, DSM = Diagnostic and Statistical Manual of Mental 
Disorders, HADS = Hospital Anxiety and Depression Scale, SCID = Structured Clinical Interview for DSM disorders. 

Figure 2  Participant timeline. BAI, Becks Anxiety Inventory; CRP, C reactive protein; DSM-IV, Diagnostic and Statistical Manuel 
of Mental-IV; HADS-1, Hospital Anxiety and Depression Scale-Anxiety; HADS-D, HADS-Depression; HeartQoL, health-related 
quality of life; SCID, Structured Clinical Interview for DSM disorders.
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Sample size and power estimations
Sample size
It has previously been found that among cardiac patients 
the minimal clinically important difference on the HADS 
is 1.7 points.44 In a trial investigating the effect of CBT on 
patients with implantable cardioverter defibrillator (ICD) 
and anxiety,45 a difference between groups of four points 
was found; intervention group 4.95 (SD 3.30) versus usual 
care group 8.98 (SD 4.03), p<0.0001, Cohen’s d −0.86. 
Therefore, an expected difference of 2 points seems 
reasonable. The SD is found to be 2.7 in a group of 3250 
patients with heart disease and HADS-A above 8 (unpub-
lished data from the DenHeart dataset).

With a power of 90% and a type 1 error set at 0.05, a 
total of 39 patients should be entered into each group. If 
the risk of type I error is reduced to 0.01 and the expected 
minimal difference is still two points then 56 patients 
should be entered into each group. To allow for sub-
analyses on each of the main groups, arrhythmia, heart 
failure and ischaemic heart disease, we include a total of 
336 patients (168 intervention patients and 168 control 
patients) equally distributed among the three main diag-
nostic groups to have sufficient statistical power.

Power estimations for secondary outcomes
BAI: In a previous study, the response within each subject 
group was normally distributed with an SD of .46 If the true 
difference between the intervention and control group 
means is 5.245 we will be able to reject the null hypothesis 
that the population means of the intervention and control 
groups are equal with a probability (power) >0.999.

HRV (SDNNi): In a previous study the response within 
each subject group was normally distributed with a SD of 
17.3 (6). If the true difference in the intervention and 
control group means is 6.32, we will be able to reject the 
null hypothesis that the population means of the inter-
vention and control groups are equal with a probability 
(power) of 0.914.

Recruitment
All patients 18 years or older with a cardiac disease 
(arrhythmia, heart failure or ischaemic heart disease), 
who are discharged from or have an outpatient appoint-
ment at one of the four inclusion sites during the trial 
inclusion period are invited to fill out the HADS screening 
for anxiety and interviewed by SCID to diagnose anxiety. 
In patients who have been admitted to the hospital, the 
screening will take place at least 8 weeks after an event 
or hospital discharge to allow for normal restitution. The 
screening will continue until the target sample size is 
achieved.

If a patient, after receiving both verbal and written infor-
mation, decides to participate in the Heart & Mind Trial, 
an informed consent form will be signed, and patients 
will be randomised to either: (1) a CBT intervention and 
usual care or (2) usual care alone. The intervention is 
performed by cardiac nurses with certified CBT training. 
The nurses are trained and supervised by a psychologist.

Allocation
Patients will be randomised 1:1 to the intervention group 
or to the control group. Randomisation will be conducted 
using the web-based tool Randomiser for Clinical Trials. 
The allocation sequence will be computer-generated with 
a block size of 4, concealed from the investigators. The 
allocation will be conducted when the investigator calls a 
voice respondent who logs in to ‘Randomiser for Clinical 
Trials 1.8.1’ and selects relevant participant information 
(participant number and stratum) and assigns the partic-
ipant to either intervention or control group by phone 
to the investigator. The strata are: severity of anxiety 
measured by HADS-A (8–10 or 11–21), recruitment site 
(four sites) and type of cardiac disease (arrhythmia, heart 
failure or ischaemic heart disease).

Blinding
Because of the conditions required for psychoeducational 
interventions, it is not possible to blind the intervention 
staff and patients. All baseline information and clinical 
interviews are collected and performed before randomi-
sation. Physical tests, data collection, data management 
and administration will be done by blinded staff. Statis-
tical analysis of outcomes and conclusions from these will 
be blinded as well. The results of the trial will be anal-
ysed by an independent statistician, and the results will 
be interpreted by the research group. The conclusion will 
be prepared in two versions, before the allocation code 
is broken, with the two arms alternately assumed as inter-
vention (one that assumes that arm A is the intervention 
group, and a second that assumes that arm B is the inter-
vention group).

Data collection
The questionnaires for screening and collection of BAI 
and HeartQoL are self-administered and handed out to 
the patient at the hospital or sent to their home address. 
Measures of HRV, cortisol and CRP will be collected at 
one of the four sites at the first project consultation.

The SCID interviews are performed by intervention 
nurses. The first interviews are performed by two nurses 
together to allow for training and assure inter-rater 
concordance.

Trial patients are free to withdraw their informed 
consent at any time and be treated according to the 
department’s standard procedures. Patients who leave 
the trial will be asked for permission to continue to collect 
data and to use already collected data. If the patient gives 
permission, data will be included in the final analyses.

Data management
Study data will be collected and managed using Research 
Electronic Data Capture (REDCap) hosted at Rigshospi-
talet, Copenhagen University Hospital.47 48 REDCap is a 
secure, web-based software platform designed to support 
data capture for research studies, providing (1) an intu-
itive interface for validated data capture; (2) audit trails 
for tracking data manipulation and export procedures; 
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(3) automated export procedures for seamless data down-
loads to common statistical packages and (4) procedures 
for data integration and interoperability with external 
sources.47 48

All completed questionnaires and informed consent 
forms signed by patients will be stored in locked filing 
cabinets in areas with limited access at the sites.

Individual patient data will be handled as normal data 
and records will be protected according to the Act on 
Processing of Personal Data and the Danish Healthcare 
Acts. Data will be stored in accordance with Danish Data 
Protection Agency rules. Data that is encoded with the 
individual patient code will be entered into the computer-
ised REDCap database and transferred for analysis portal 
in encrypted mode. This system meets all criteria for the 
handling of patient data in accordance with the laws on 
the processing of personal data. The trial database will 
be preserved for 15 years and anonymised. After analysis, 
experimental data will be submitted to the Danish Data 
Archives.

Statistical analysis
The primary analyses will be performed according to the 
intention-to-treat principle. The primary outcome will be 
analysed by a linear regression model with adjustment 
for the stratification variables (HADS-A, recruitment site 
and cardiac disease). The results for the primary outcome 
will also be reported by mean values and t-tests. For the 
other continuous outcomes, linear regression models 
will be used, while binary outcomes will be analysed by 
a logistic regression model. For the long-term outcomes, 
mixed regression models (linear and logistic) will be 
used including repeated measurements. By using mixed 
models, we ensure that missing data does not create bias 
if they are missing at random. If the proportion of missing 
data of the outcomes at 5 months is larger than 20%, 
missing data will be imputed using multiple imputations. 
In case of significant results in the primary and secondary 
outcomes, sensitivity analyses will be performed to esti-
mate the potential effect of data missing by imputing 
missing values as the baseline value. Readmission and 
mortality will be analysed by Cox regression analyses. Cost 
data will be analysed by linear regression models. The 
clinical effect size is analysed by Cohen’s d. The signifi-
cance level is set at 5%.

Data monitoring
Due to no harms expected45 and expected fast inclusion, 
a data monitoring committee is not established, and no 
interim analyses will be performed.

Harms
No risks are expected to occur during the trial. CBT is a 
safe non-invasive, non-pharmacological treatment. There 
is a potential beneficial effect of participation in CBT as 
anxiety levels may decrease.49 To avoid interference with 
normal restitution an 8-week time span after an event or 

hospital discharge must be upheld before screening for 
anxiety. Adverse events will be continuously monitored.

Patient and public involvement statement
A trial, testing the anxiety trial design on 88 patients with 
ICD at two sites (​ClinicalTrials.​gov (NCT02713360)) 
had been conducted with good feasibility and positive 
outcomes. Process evaluation will be carried out during 
the trial in order to explore the implementation, receipt 
and setting of the intervention.50 Interviews will be held 
with administrative management, nurses and patients in 
order to assess their opinions regarding the importance 
of the intervention (pretrial) and organisational barriers 
to implementation (trial setup), the employee’s experi-
ences delivering the intervention and the patients’ expe-
rience of receiving it (end-trial).

ETHICS AND DISSEMINATION
Ethics
The trial is performed in accordance with the Declara-
tion of Helsinki in its latest form. All patients must give 
informed consent to the investigators before participa-
tion. All trial patients are informed that all their personal 
information is confidential. The trial is initiated after 
approval by the Danish Data Protection Agency (P-2020-
894) and the National Committee on Health Research 
Ethics (H-20066739). The National Committee on Health 
Research Ethics will be asked for permission in case of 
protocol amendments. All investigators will be given full 
access to the final trial data set.

Dissemination
Positive, neutral and negative results of the trial will be 
published. The final manuscripts originating from the 
trial will be sent to a peer-reviewed international journal. 
Authorship will be allocated using the guidelines for 
authorship set out by the International Committee of 
Medical Journal Editors and will depend on the personal 
involvement of each author. The trial is expected to begin 
in April 2021 with the inclusion of the first patient. Inclu-
sion will end when 336 patients are enrolled in the RCT, 
expected to be by the end of 2021. Data collection will 
end by end-2022. The trial may be delayed due to the 
COVID-19 pandemic.
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