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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 to 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 ischemic 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. 

(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 five 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 (HeartQoL), 

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: ClinicalTrials.gov: NCT04582734.

Strengths and limitations of this study 
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 This is the first study to screen and diagnose anxiety in patients with cardiac disease and, to 

test a cognitive behavioural therapy intervention aimed at that specific type of anxiety.

 The interventional staff are cardiac nurses with cognitive behavioural therapy 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, HADS, as primary outcome but also 

include objective outcome measures such as heart rate variability and cortisol. 
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INTRODUCTION

Background and rationale

Patients with cardiac disease have a higher mortality risk when suffering from anxiety compared to 

patients without anxiety (when adjusted for age, sex, marital status and co-morbidity). This was 

established in our research from 2018 (1) 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 “characterized by an unpleasant affective 

experience marked by a significant degree of apprehensiveness about the potential appearance of 

future aversive or harmful events (7). A formal nomenclature categorises the psychopathology anxiety 

disorders (8). Anxiety can be caused by the experience of living with an unpredictable disease and 

the risk of sudden cardiac death causing a significant negative influence on the individuals’ 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 

rehabilitation initiatives, such as physical activity and cognitive behavioural therapy 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 1.52-2.42)) in patients with cardiac disease across diagnostic 

groups (1). To take action to reduce the negative 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 
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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, 

arrhythmogenesis, altered heart rate variability, increased myocardial oxygen demand, myocardial 

ischemia and impaired ventricular function (16). Individuals with high anxiety (compared to 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 treatment (21), have poor sleep quality (17,19), 

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 conclusions 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 differently by 

cardiac diagnosis however evidence is sparse in some diagnostic groups e.g. 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 cognitive behavioural therapy (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 prioritised as should the 

duration of CBT (four sessions or more) (25). Internet-based interventions lack effect, often due to 
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low adherence and high dropout rates (26). Medical nurses with no psychological experience, after 

having received CBT training and supervision, provided significantly better patient outcomes than 

psychologists and other therapists (27). All these considerations and recommendations 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 

psychopathology anxiety ≥8 HADS, which is expected to be 25% of the total population. 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 (I) to determine the type of anxiety in cardiac patients and (II) 

to investigate 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 difference in anxiety scores (measured with 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 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 Hospital Anxiety and Depression Scale 

(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 addition, the patients will be screened at the 

outpatient clinic. 
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Patients with a HADS-A score ≥ 8 will be interviewed using the Structured Clinical Interview (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 intervention 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 Rigshospitalet, 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 ischemic 

heart disease), treated one of the four inclusion sites, and score ≥8 on the Hospital Anxiety and 

Depression Scale - Anxiety (HADS-A). The HADS-A score must exceed the Hospital Anxiety and 

Depression Scale-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 flowchart 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 Diagnostic 

and Statistical Manuel of Mental Disorders (DSM)-5 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 

cognitive behavioural therapy established by the psychiatrist Aaron T. Beck in the 1960s (29). For 
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each type of anxiety (panic disorder, agoraphobia, social phobia, specific phobia, obsessive phobia, 

post-traumatic stress, generalised anxiety, anxiety due to a general medical condition, anxiety 

disorder not otherwise specified and adjustment disorder with anxiety) a specific CBT based protocol 

will be followed. The treatment 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 characteristic to anxiety. 

2. Psycho-education: 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 (catastrophic thoughts), bodily symptoms, feelings and actions, and how behaviour 

experiments/exposure may reduce anxiety in many cases. 

3. Restructuring of negative automatic thoughts: Preparation 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 systematic exposure to situations that trigger 

anxiety.

5. Homework, e.g. registration of the relationship between thoughts, feelings and bodily 

sensations will be included in the sessions. These registrations form the foundation of content 

in the following therapy sessions, such as behaviour experiments, practical training or 

exercises in mastering (29). 
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The intervention consists of weekly therapy sessions and is considered to be concluded when the 

patient has a HADS-A score <8 after two consecutive sessions or after 12 sessions in total regardless 

of score. Intervention adherence is achieved by participating in the above number of consultations. 

There are no restrictions on concomitant care or medication 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 cognitive behavioral therapy 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 co-morbidity, prior VT/VF, NYHA-

classification, ejection fraction (EF), 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 questionnaire in relation to their 

admission or appointment at one of the four sites. Included patients will be interviewed with the aim 
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of determining the type of anxiety based on the Structured Clinical Interview for DSM disorders 

(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 validated tool with a Cronbach’s α 

of .83 and .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 to 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 0-63 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 .94 (33). BAI is measured at baseline, 

at 5 and 12 months.
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Heart rate variability (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 

associated with reduced heart rate variability (37). Holter recordings with >100/h premature 

ventricular contractions (PVCs) are excluded from the analyses as are patients that are paced more 

than 50% and those with cardiac resynchronization therapy (CRT). 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 intervention groups in serum cortisol, with higher levels found in the control group. Patients are 

tested from 8-10 A.M. 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 health-related quality of life and 

was developed in patients with ischemic 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 

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 four weeks (38). It has proven to be a reliable 
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instrument with a Cronbach’s α between .80 to .91 for the global score and each subscale and to be 

responsive in patients with a wide spectrum 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 

healthcare 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. 

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) vs. 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 (unpublished 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 
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main groups, arrhythmia, heart failure and ischemic heart disease, we include a total of 336 patients 

(168 intervention patients and 168 control patients) equally distributed among the three main 

diagnostic 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 a 

standard deviation of 5 (46). If the true difference between the intervention and control group means 

is 5.2  (45) 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 standard deviation 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 intervention 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 ischemic heart 

disease), who are discharged from or have an outpatient appointment 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 eight 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 information, 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 cognitive behavioural therapy training. The nurses are trained and supervised by 

a psychologist. 
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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 Randomizer 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 “Randomizer for Clinical 

Trials 1.8.1” and selects relevant participant information (participant number and stratum) and assigns 

the participant 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 ischemic heart disease).

Blinding 

Because of the conditions required for psycho-educational interventions, it is not possible to blind the 

intervention staff and patients. All baseline information and clinical interviews are collected and 

performed before randomisation. Physical tests, data collection, data management and administration 

will be done by blinded staff. Statistical analysis of outcomes and conclusions from these will be 

blinded as well. The results of the trial will be analysed 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 intervention (one that assumes 

that arm A is the intervention group, and a second that assumes that arm B is the intervention 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. 
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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 Rigshospitalet, Copenhagen University Hospital (47,48). REDCap is a secure, web-based software 

platform designed to support data capture for research studies, providing 1) an intuitive interface for 

validated data capture; 2) audit trails for tracking data manipulation and export procedures; 3) 

automated export procedures for seamless data downloads 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 Health Care 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 computerised 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 
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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 

percent, 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 estimate the 

potential effect of data missing by imputing missing values as the baseline value. Readmission and 

mortality will be analyzed by Cox regression analyses. Cost data will be analyzed by linear 

regression models. The clinical effect size is analysed by Cohen’s d. The significance level is set at 

5%. 

Data monitoring 

Due to no harms expected (45) 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 eight-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 (pre-trial) and 
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organizational barriers to implementation (trial set-up), the employee’s experiences delivering the 

intervention and the patients’ experience of receiving it (end-trial).

ETHICS AND DISSEMINATION

Ethics 

The trial is performed in accordance with the Declaration of Helsinki in its latest form. All patients 

must give informed consent to the investigators before participation. 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. The trial is registered at www.ClinicalTrials.gov (NCT04582734). 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. Inclusion 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. 

Ethics approval: National Committee on Health Research Ethics (H-20066739).
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Figure Legends

Figure 1. Flow chart

Figure 2. Participant timeline
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Figure 1

HADS-A = Hospital Anxiety and Depression Scale – Anxiety.
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Reasons: 

Did not want to 
participate (n=)

HADS-A≥8
(n=)

Excluded HADS-A<8 
(n=) & HADS-D score 
≥HADS-A score

Invited to 
participate in the 

trial
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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=336)

↓ (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

Protocols are adapted to DSM-IV criteria.Session 2-12
- 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.
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1

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and 
related documents*

Section/item Item
No

Description

Administrative information

Title 1 Descriptive title identifying the study design, population, interventions, and, 
if applicable, trial acronym p.1.

2a Trial identifier and registry name. If not yet registered, name of intended 
registry p.2.

Trial registration

2b All items from the World Health Organization Trial Registration Data Set 
N/A

Protocol version 3 Date and version identifier N/A

Funding 4 Sources and types of financial, material, and other support p.21

5a Names, affiliations, and roles of protocol contributors p.21Roles and 
responsibilities

5b Name and contact information for the trial sponsor p.21

5c Role of study sponsor and funders, if any, in study design; collection, 
management, analysis, and interpretation of data; writing of the report; and 
the decision to submit the report for publication, including whether they will 
have ultimate authority over any of these activities N/A

5d Composition, roles, and responsibilities of the coordinating centre, steering 
committee, endpoint adjudication committee, data management team, and 
other individuals or groups overseeing the trial, if applicable (see Item 21a 
for data monitoring committee) N/A

Introduction

Background and 
rationale

6a Description of research question and justification for undertaking the trial, 
including summary of relevant studies (published and unpublished) 
examining benefits and harms for each intervention p.4-5

6b Explanation for choice of comparators p.4-5

Objectives 7 Specific objectives or hypotheses p.6.

Trial design 8 Description of trial design including type of trial (eg, parallel group, 
crossover, factorial, single group), allocation ratio, and framework (eg, 
superiority, equivalence, noninferiority, exploratory) p.6-7
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2

Methods: Participants, interventions, and outcomes

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and 
list of countries where data will be collected. Reference to where list of 
study sites can be obtained p.6.

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility 
criteria for study centres and individuals who will perform the interventions 
(eg, surgeons, psychotherapists) p.7.

11a Interventions for each group with sufficient detail to allow replication, 
including how and when they will be administered p.7-8

11b Criteria for discontinuing or modifying allocated interventions for a given 
trial participant (eg, drug dose change in response to harms, participant 
request, or improving/worsening disease) p.7-8.

11c Strategies to improve adherence to intervention protocols, and any 
procedures for monitoring adherence (eg, drug tablet return, laboratory 
tests) p.7-8

Interventions

11d Relevant concomitant care and interventions that are permitted or 
prohibited during the trial N/A

Outcomes 12 Primary, secondary, and other outcomes, including the specific 
measurement variable (eg, systolic blood pressure), analysis metric (eg, 
change from baseline, final value, time to event), method of aggregation 
(eg, median, proportion), and time point for each outcome. Explanation of 
the clinical relevance of chosen efficacy and harm outcomes is strongly 
recommended p. 9-11

Participant 
timeline

13 Time schedule of enrolment, interventions (including any run-ins and 
washouts), assessments, and visits for participants. A schematic diagram 
is highly recommended (see Figure) p.11 and Figure 2.

Sample size 14 Estimated number of participants needed to achieve study objectives and 
how it was determined, including clinical and statistical assumptions 
supporting any sample size calculations p.11-12

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target 
sample size p.12-13

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 
generation

16a Method of generating the allocation sequence (eg, computer-generated 
random numbers), and list of any factors for stratification. To reduce 
predictability of a random sequence, details of any planned restriction (eg, 
blocking) should be provided in a separate document that is unavailable to 
those who enrol participants or assign interventions p.13
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3

Allocation 
concealment 
mechanism

16b Mechanism of implementing the allocation sequence (eg, central 
telephone; sequentially numbered, opaque, sealed envelopes), describing 
any steps to conceal the sequence until interventions are assigned p.13

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and 
who will assign participants to interventions p.13

Blinding 
(masking)

17a Who will be blinded after assignment to interventions (eg, trial participants, 
care providers, outcome assessors, data analysts), and how p.13

17b If blinded, circumstances under which unblinding is permissible, and 
procedure for revealing a participant’s allocated intervention during the trial 
p.13

Methods: Data collection, management, and analysis

Data collection 
methods

18a Plans for assessment and collection of outcome, baseline, and other trial 
data, including any related processes to promote data quality (eg, 
duplicate measurements, training of assessors) and a description of study 
instruments (eg, questionnaires, laboratory tests) along with their reliability 
and validity, if known. Reference to where data collection forms can be 
found, if not in the protocol p.14-15

18b Plans to promote participant retention and complete follow-up, including 
list of any outcome data to be collected for participants who discontinue or 
deviate from intervention protocols p.14-15

Data 
management

19 Plans for data entry, coding, security, and storage, including any related 
processes to promote data quality (eg, double data entry; range checks for 
data values). Reference to where details of data management procedures 
can be found, if not in the protocol p.14-15

Statistical 
methods

20a Statistical methods for analysing primary and secondary outcomes. 
Reference to where other details of the statistical analysis plan can be 
found, if not in the protocol p.15-16

20b Methods for any additional analyses (eg, subgroup and adjusted analyses) 
p.15-16

20c Definition of analysis population relating to protocol non-adherence (eg, as 
randomised analysis), and any statistical methods to handle missing data 
(eg, multiple imputation) p.15-16

Methods: Monitoring

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and 
reporting structure; statement of whether it is independent from the 
sponsor and competing interests; and reference to where further details 
about its charter can be found, if not in the protocol. Alternatively, an 
explanation of why a DMC is not needed p.15
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4

21b Description of any interim analyses and stopping guidelines, including who 
will have access to these interim results and make the final decision to 
terminate the trial p.15

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and 
spontaneously reported adverse events and other unintended effects of 
trial interventions or trial conduct p.15-16

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether 
the process will be independent from investigators and the sponsor N/A

Ethics and dissemination

Research ethics 
approval

24 Plans for seeking research ethics committee/institutional review board 
(REC/IRB) approval p.16.

Protocol 
amendments

25 Plans for communicating important protocol modifications (eg, changes to 
eligibility criteria, outcomes, analyses) to relevant parties (eg, 
investigators, REC/IRBs, trial participants, trial registries, journals, 
regulators) p.16

Consent or assent 26a Who will obtain informed consent or assent from potential trial participants 
or authorised surrogates, and how (see Item 32) p.9

26b Additional consent provisions for collection and use of participant data and 
biological specimens in ancillary studies, if applicable N/A

Confidentiality 27 How personal information about potential and enrolled participants will be 
collected, shared, and maintained in order to protect confidentiality before, 
during, and after the trial p.16

Declaration of 
interests

28 Financial and other competing interests for principal investigators for the 
overall trial and each study site p.21

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure 
of contractual agreements that limit such access for investigators N/A

Ancillary and 
post-trial care

30 Provisions, if any, for ancillary and post-trial care, and for compensation to 
those who suffer harm from trial participation N/A

Dissemination 
policy

31a Plans for investigators and sponsor to communicate trial results to 
participants, healthcare professionals, the public, and other relevant 
groups (eg, via publication, reporting in results databases, or other data 
sharing arrangements), including any publication restrictions p.16-17

31b Authorship eligibility guidelines and any intended use of professional 
writers N/A

31c Plans, if any, for granting public access to the full protocol, participant-level 
dataset, and statistical code N/A

Appendices
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5

Informed consent 
materials

32 Model consent form and other related documentation given to participants 
and authorised surrogates N/A

Biological 
specimens

33 Plans for collection, laboratory evaluation, and storage of biological 
specimens for genetic or molecular analysis in the current trial and for 
future use in ancillary studies, if applicable p.11

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 
Explanation & Elaboration for important clarification on the items. Amendments to the 
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT 
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” 
license.
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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 to 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 ischemic 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. 

(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 five 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 (HeartQoL), 

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: ClinicalTrials.gov: NCT04582734.

Strengths and limitations of this study 
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 This is the first study to screen and diagnose anxiety in patients with cardiac disease and, to 

test a cognitive behavioural therapy intervention aimed at that specific type of anxiety.

 The interventional staff are cardiac nurses with cognitive behavioural therapy 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, HADS, as primary outcome but also 

include objective outcome measures such as heart rate variability and cortisol. 
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INTRODUCTION

Background and rationale

Patients with cardiac disease have a higher mortality risk when suffering from anxiety compared to 

patients without anxiety (when adjusted for age, sex, marital status and co-morbidity). This was 

established in our research from 2018 (1) 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 “characterized by an unpleasant affective 

experience marked by a significant degree of apprehensiveness about the potential appearance of 

future aversive or harmful events (7). A formal nomenclature categorises the psychopathology anxiety 

disorders (8). Anxiety can be caused by the experience of living with an unpredictable disease and 

the risk of sudden cardiac death causing a significant negative influence on the individuals’ 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 

rehabilitation initiatives, such as physical activity and cognitive behavioural therapy 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 1.52-2.42)) in patients with cardiac disease across diagnostic 

groups (1). To take action to reduce the negative 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 
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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, 

arrhythmogenesis, altered heart rate variability, increased myocardial oxygen demand, myocardial 

ischemia and impaired ventricular function (16). Individuals with high anxiety (compared to 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 treatment (21), have poor sleep quality (17,19), 

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 conclusions 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 differently by 

cardiac diagnosis however evidence is sparse in some diagnostic groups e.g. 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 cognitive behavioural therapy (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 prioritised as should the 

duration of CBT (four sessions or more) (25). Internet-based interventions lack effect, often due to 
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low adherence and high dropout rates (26). Medical nurses with no psychological experience, after 

having received CBT training and supervision, provided significantly better patient outcomes than 

psychologists and other therapists (27). All these considerations and recommendations 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 

psychopathology anxiety ≥8 HADS, which is expected to be 25% of the total population. 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 (I) to determine the type of anxiety in cardiac patients and (II) 

to investigate 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 difference in anxiety scores (measured with 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 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 Hospital Anxiety and Depression Scale 

(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 addition, the patients will be screened at the 

outpatient clinic. 
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Patients with a HADS-A score ≥ 8 will be interviewed using the Structured Clinical Interview (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 intervention 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 Rigshospitalet, 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 ischemic 

heart disease), treated one of the four inclusion sites, and score ≥8 on the Hospital Anxiety and 

Depression Scale - Anxiety (HADS-A). The HADS-A score must exceed the Hospital Anxiety and 

Depression Scale-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 flowchart 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 Diagnostic 

and Statistical Manuel of Mental Disorders (DSM)-5 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 

cognitive behavioural therapy established by the psychiatrist Aaron T. Beck in the 1960s (29). For 
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each type of anxiety (panic disorder, agoraphobia, social phobia, specific phobia, obsessive phobia, 

post-traumatic stress, generalised anxiety, anxiety due to a general medical condition, anxiety 

disorder not otherwise specified and adjustment disorder with anxiety) a specific CBT based protocol 

will be followed. The treatment 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 characteristic to anxiety. 

2. Psycho-education: 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 (catastrophic thoughts), bodily symptoms, feelings and actions, and how behaviour 

experiments/exposure may reduce anxiety in many cases. 

3. Restructuring of negative automatic thoughts: Preparation 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 systematic exposure to situations that trigger 

anxiety.

5. Homework, e.g. registration of the relationship between thoughts, feelings and bodily 

sensations will be included in the sessions. These registrations form the foundation of content 

in the following therapy 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 
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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 

participating in the above number of consultations. 

There are no restrictions on concomitant care or medication 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 cognitive behavioral therapy 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 co-morbidity, prior VT/VF, NYHA-

classification, ejection fraction (EF), 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 questionnaire in relation to their 

admission or appointment at one of the four sites. Included patients will be interviewed with the aim 
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of determining the type of anxiety based on the Structured Clinical Interview for DSM disorders 

(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 validated tool with a Cronbach’s α 

of .83 and .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 to 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 0-63 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 .94 (33). BAI is measured at baseline, 

at 5 and 12 months.
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Heart rate variability (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 

associated with reduced heart rate variability (37). Holter recordings with >100/h premature 

ventricular contractions (PVCs) are excluded from the analyses as are patients that are paced more 

than 50% and those with cardiac resynchronization therapy (CRT). 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 intervention groups in serum cortisol, with higher levels found in the control group. Patients are 

tested from 8-10 A.M. 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 health-related quality of life and 

was developed in patients with ischemic 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 

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 four weeks (38). It has proven to be a reliable 
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instrument with a Cronbach’s α between .80 to .91 for the global score and each subscale and to be 

responsive in patients with a wide spectrum 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 

healthcare 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. 

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) vs. 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 (unpublished 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 
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main groups, arrhythmia, heart failure and ischemic heart disease, we include a total of 336 patients 

(168 intervention patients and 168 control patients) equally distributed among the three main 

diagnostic 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 a 

standard deviation of 5 (46). If the true difference between the intervention and control group means 

is 5.2  (45) 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 standard deviation 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 intervention 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 ischemic heart 

disease), who are discharged from or have an outpatient appointment 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 eight 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 information, 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 cognitive behavioural therapy training. The nurses are trained and supervised by 

a psychologist. 
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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 Randomizer 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 “Randomizer for Clinical 

Trials 1.8.1” and selects relevant participant information (participant number and stratum) and assigns 

the participant 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 ischemic heart disease).

Blinding 

Because of the conditions required for psycho-educational interventions, it is not possible to blind the 

intervention staff and patients. All baseline information and clinical interviews are collected and 

performed before randomisation. Physical tests, data collection, data management and administration 

will be done by blinded staff. Statistical analysis of outcomes and conclusions from these will be 

blinded as well. The results of the trial will be analysed 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 intervention (one that assumes 

that arm A is the intervention group, and a second that assumes that arm B is the intervention 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. 
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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 Rigshospitalet, Copenhagen University Hospital (47,48). REDCap is a secure, web-based software 

platform designed to support data capture for research studies, providing 1) an intuitive interface for 

validated data capture; 2) audit trails for tracking data manipulation and export procedures; 3) 

automated export procedures for seamless data downloads 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 Health Care 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 computerised 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 
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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 

percent, 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 estimate the 

potential effect of data missing by imputing missing values as the baseline value. Readmission and 

mortality will be analyzed by Cox regression analyses. Cost data will be analyzed by linear 

regression models. The clinical effect size is analysed by Cohen’s d. The significance level is set at 

5%. 

Data monitoring 

Due to no harms expected (45) 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 eight-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 (pre-trial) and 
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organizational barriers to implementation (trial set-up), the employee’s experiences delivering the 

intervention and the patients’ experience of receiving it (end-trial).

ETHICS AND DISSEMINATION

Ethics 

The trial is performed in accordance with the Declaration of Helsinki in its latest form. All patients 

must give informed consent to the investigators before participation. 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. The trial is registered at www.ClinicalTrials.gov (NCT04582734). 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. Inclusion 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. 

Ethics approval: National Committee on Health Research Ethics (H-20066739).
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Figure Legends

Figure 1. Flow chart

Figure 2. Participant timeline
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HADS-A = Hospital Anxiety and Depression Scale – Anxiety. 
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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=336) 

↓ (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. 
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and 
related documents*

Section/item Item
No

Description

Administrative information

Title 1 Descriptive title identifying the study design, population, interventions, and, 
if applicable, trial acronym p.1.

2a Trial identifier and registry name. If not yet registered, name of intended 
registry p.2.

Trial registration

2b All items from the World Health Organization Trial Registration Data Set 
N/A

Protocol version 3 Date and version identifier N/A

Funding 4 Sources and types of financial, material, and other support p.21

5a Names, affiliations, and roles of protocol contributors p.21Roles and 
responsibilities

5b Name and contact information for the trial sponsor p.21

5c Role of study sponsor and funders, if any, in study design; collection, 
management, analysis, and interpretation of data; writing of the report; and 
the decision to submit the report for publication, including whether they will 
have ultimate authority over any of these activities N/A

5d Composition, roles, and responsibilities of the coordinating centre, steering 
committee, endpoint adjudication committee, data management team, and 
other individuals or groups overseeing the trial, if applicable (see Item 21a 
for data monitoring committee) N/A

Introduction

Background and 
rationale

6a Description of research question and justification for undertaking the trial, 
including summary of relevant studies (published and unpublished) 
examining benefits and harms for each intervention p.4-5

6b Explanation for choice of comparators p.4-5

Objectives 7 Specific objectives or hypotheses p.6.

Trial design 8 Description of trial design including type of trial (eg, parallel group, 
crossover, factorial, single group), allocation ratio, and framework (eg, 
superiority, equivalence, noninferiority, exploratory) p.6-7
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Methods: Participants, interventions, and outcomes

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and 
list of countries where data will be collected. Reference to where list of 
study sites can be obtained p.6.

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility 
criteria for study centres and individuals who will perform the interventions 
(eg, surgeons, psychotherapists) p.7.

11a Interventions for each group with sufficient detail to allow replication, 
including how and when they will be administered p.7-8

11b Criteria for discontinuing or modifying allocated interventions for a given 
trial participant (eg, drug dose change in response to harms, participant 
request, or improving/worsening disease) p.7-8.

11c Strategies to improve adherence to intervention protocols, and any 
procedures for monitoring adherence (eg, drug tablet return, laboratory 
tests) p.7-8

Interventions

11d Relevant concomitant care and interventions that are permitted or 
prohibited during the trial N/A

Outcomes 12 Primary, secondary, and other outcomes, including the specific 
measurement variable (eg, systolic blood pressure), analysis metric (eg, 
change from baseline, final value, time to event), method of aggregation 
(eg, median, proportion), and time point for each outcome. Explanation of 
the clinical relevance of chosen efficacy and harm outcomes is strongly 
recommended p. 9-11

Participant 
timeline

13 Time schedule of enrolment, interventions (including any run-ins and 
washouts), assessments, and visits for participants. A schematic diagram 
is highly recommended (see Figure) p.11 and Figure 2.

Sample size 14 Estimated number of participants needed to achieve study objectives and 
how it was determined, including clinical and statistical assumptions 
supporting any sample size calculations p.11-12

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target 
sample size p.12-13

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 
generation

16a Method of generating the allocation sequence (eg, computer-generated 
random numbers), and list of any factors for stratification. To reduce 
predictability of a random sequence, details of any planned restriction (eg, 
blocking) should be provided in a separate document that is unavailable to 
those who enrol participants or assign interventions p.13
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Allocation 
concealment 
mechanism

16b Mechanism of implementing the allocation sequence (eg, central 
telephone; sequentially numbered, opaque, sealed envelopes), describing 
any steps to conceal the sequence until interventions are assigned p.13

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and 
who will assign participants to interventions p.13

Blinding 
(masking)

17a Who will be blinded after assignment to interventions (eg, trial participants, 
care providers, outcome assessors, data analysts), and how p.13

17b If blinded, circumstances under which unblinding is permissible, and 
procedure for revealing a participant’s allocated intervention during the trial 
p.13

Methods: Data collection, management, and analysis

Data collection 
methods

18a Plans for assessment and collection of outcome, baseline, and other trial 
data, including any related processes to promote data quality (eg, 
duplicate measurements, training of assessors) and a description of study 
instruments (eg, questionnaires, laboratory tests) along with their reliability 
and validity, if known. Reference to where data collection forms can be 
found, if not in the protocol p.14-15

18b Plans to promote participant retention and complete follow-up, including 
list of any outcome data to be collected for participants who discontinue or 
deviate from intervention protocols p.14-15

Data 
management

19 Plans for data entry, coding, security, and storage, including any related 
processes to promote data quality (eg, double data entry; range checks for 
data values). Reference to where details of data management procedures 
can be found, if not in the protocol p.14-15

Statistical 
methods

20a Statistical methods for analysing primary and secondary outcomes. 
Reference to where other details of the statistical analysis plan can be 
found, if not in the protocol p.15-16

20b Methods for any additional analyses (eg, subgroup and adjusted analyses) 
p.15-16

20c Definition of analysis population relating to protocol non-adherence (eg, as 
randomised analysis), and any statistical methods to handle missing data 
(eg, multiple imputation) p.15-16

Methods: Monitoring

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and 
reporting structure; statement of whether it is independent from the 
sponsor and competing interests; and reference to where further details 
about its charter can be found, if not in the protocol. Alternatively, an 
explanation of why a DMC is not needed p.15
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21b Description of any interim analyses and stopping guidelines, including who 
will have access to these interim results and make the final decision to 
terminate the trial p.15

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and 
spontaneously reported adverse events and other unintended effects of 
trial interventions or trial conduct p.15-16

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether 
the process will be independent from investigators and the sponsor N/A

Ethics and dissemination

Research ethics 
approval

24 Plans for seeking research ethics committee/institutional review board 
(REC/IRB) approval p.16.

Protocol 
amendments

25 Plans for communicating important protocol modifications (eg, changes to 
eligibility criteria, outcomes, analyses) to relevant parties (eg, 
investigators, REC/IRBs, trial participants, trial registries, journals, 
regulators) p.16

Consent or assent 26a Who will obtain informed consent or assent from potential trial participants 
or authorised surrogates, and how (see Item 32) p.9

26b Additional consent provisions for collection and use of participant data and 
biological specimens in ancillary studies, if applicable N/A

Confidentiality 27 How personal information about potential and enrolled participants will be 
collected, shared, and maintained in order to protect confidentiality before, 
during, and after the trial p.16

Declaration of 
interests

28 Financial and other competing interests for principal investigators for the 
overall trial and each study site p.21

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure 
of contractual agreements that limit such access for investigators N/A

Ancillary and 
post-trial care

30 Provisions, if any, for ancillary and post-trial care, and for compensation to 
those who suffer harm from trial participation N/A

Dissemination 
policy

31a Plans for investigators and sponsor to communicate trial results to 
participants, healthcare professionals, the public, and other relevant 
groups (eg, via publication, reporting in results databases, or other data 
sharing arrangements), including any publication restrictions p.16-17

31b Authorship eligibility guidelines and any intended use of professional 
writers N/A

31c Plans, if any, for granting public access to the full protocol, participant-level 
dataset, and statistical code N/A

Appendices
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Informed consent 
materials

32 Model consent form and other related documentation given to participants 
and authorised surrogates N/A

Biological 
specimens

33 Plans for collection, laboratory evaluation, and storage of biological 
specimens for genetic or molecular analysis in the current trial and for 
future use in ancillary studies, if applicable p.11

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 
Explanation & Elaboration for important clarification on the items. Amendments to the 
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT 
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” 
license.
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