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ABSTRACT 

 

Objectives: 

The objectives were to determine: 1) whether patients with an implantable cardioverter 

defibrillator (ICD) presenting with anxiety symptoms measured on the Hospital Anxiety and 

Depression Scale (HADS) have identifiable anxiety according to the Structured Clinical 

Interview for DSM disorders (SCID) and 2) the type of anxiety, if any, behind a HADS-A 

score ≥8 in patients with an ICD.  

Methods: 

Patients with an ICD were screened using HADS and patients with a HADS-A score ≥8 

were invited to participate. A total of 88 patients were included in the study and were 

interviewed using the SCID instrument to determine anxiety or adjustment disorder.  

Results: 

A total of 56% met the criteria for an anxiety diagnosis, 20% for adjustment disorder with 

anxiety and 8% for adjustment disorder without anxiety. Frequent types of anxiety were 

panic disorder, generalised anxiety disorder (GAD) and post-traumatic stress disorder 

(PTSD). Furthermore, 24 (28%) had an adjustment disorder.  

Conclusion: 

A total of 84% meet the criteria for anxiety or adjustment disorder. The most common 

anxiety diagnoses were panic disorder, GAD and PTSD.  
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INTRODUCTION  

An Implantable Cardioverter-Defibrillator (ICD) treats life-threatening ventricular 

arrhythmias by anti-tachycardia pacing or shocks. A considerable proportion of patients 

with ICD experience symptoms of anxiety. The reported prevalence differs greatly, ranging 

from 8 to 63%1 and is found to be a predictor of mortality.2,3 This variation might be due to 

time of measure, different assessment tools and differences in the definition and type of 

anxiety.  

The Hospital Anxiety and Depression Scale (HADS) is often used in cardiac care to screen 

patients for anxiety. Data from the DenHeart study showed that 30% of all patients with an 

ICD reported a HADS-A score ≥8, at hospital discharge, suggesting the presence of 

anxiety.3 This number may not reflect the actual proportion of patients with anxiety 

disorder as a diagnostic interview is required to confirm a diagnosis. Before interventions 

are planned it is informative to know if the proportion of anxiety measured by HADS is 

valid and to know the type of anxiety patients.  

When assessing a possible anxiety disorder the structured clinical interview Structured 

Clinical Interview for DSM disorders (SCID) is often used.4 The SCID is administered by a 

trained professional, unlike self-report diagnostic screening tools, such as HADS.5 

Previous research found HADS to have high sensitivity to SCID compared to other self-

report instruments.6  

Objectives   

This study aimed to determine whether patients with an ICD and a HADS-A score ≥8: 1) 

had an anxiety disorder according to the SCID and, if so, 2) which type of anxiety disorder 

determined by the SCID.  
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METHODS 

This paper reports initial data of the randomized clinical trial (RCT), Screen-ICD, where 

patients are screened for anxiety first using the HADS and secondly using the SCID. After 

screening and SCID assessment, patients are randomized to cognitive behavioural 

therapy or no therapy (results not reported here). A complete trial protocol has been 

published7 and a short summary is presented below. 

Eligibility criteria  

Patients were eligible for the trial if: HADS-A ≥8, HADS-Depression (HADS-D) < 11 

(unless the HADS-A score exceeded the HADS-D score, as anxiety had to be the 

predominant problem), ≥18 years of age, ICD implantation at least eight weeks prior (to 

allow for restitution), spoke and understood Danish and provided written informed consent.  

Recruitment and participants 

Screening was conducted until the target sample size for the RCT (n=88)7 was achieved 

and took place between May 2016 and October 2017. Prior to the intervention, the SCID 

was done by one of five trained cardiac nurses. All participated in a one-day training 

course and for the first three interviews two interviewers were present. If uncertainty 

occurred about fulfilment of a diagnostic criteria, the criteria was carefully examined, and 

possible extra questions were asked to the patient to obtain accuracy in diagnosis.  

Ethics  

The trial was performed in accordance with the Declaration of Helsinki. The trial was 

initiated after approval by the Danish Data Protection Agency (RH-2015-282), the regional 

ethics committee (H-16018868) and registered at www.ClinicalTrials.gov (NCT02713360).  
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Instruments 

The Structured Clinical Interview for DSM disorders (SCID) is used to determine the major 

Axis I DSM diagnoses and is conducted by a clinician or trained mental health 

professional.8,9 The Diagnostic and Statistical Manual of Mental Disorders (DSM) contains 

the criteria that must be fulfilled for each diagnosis to be established. We used the non-

patient edition (November 2002) SCID DSM-IV-TR AXIS 1 Disorders for anxiety (F). Due 

to the possible effects of receiving a new implanted device or living with heart disease 

Acute Stress Disorder (J) and Adjustment Disorder (I) was also included as possible 

diagnosis.  

The Hospital Anxiety and Depression Scale (HADS) is a 14-item questionnaire that 

assesses levels of anxiety and depression in hospitalized patients. It is specifically 

designed for use in non-psychiatric hospital departments as no physical symptoms are 

included. Symptoms related to more severe psychological disease such as phobia or 

suicidal thoughts are not included. The scale offers two scores, HADS-A and HADS-D, 

and consists of seven questions to assess anxiety and seven to assess depression. HADS 

is a validated tool with a Cronbach’s α of .83 and .82.10 For the present study Cronbach´s 

alpha was 0.70. Summary scores of 0-7, for either subscale, is considered normal, 8-10 

suggest the presence of a mood disorder and ≥11 indicates probable presence of a mood 

disorder.10 Regarding validity, 5% false positives and 1% false negatives are reported.11 

Other covariates 

Information on height and weight, smoking, alcohol intake, physical fitness level, sleep and 

previous ICD shock was reported by the patients. 
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Information on cardiac diagnoses, medication use, ICD indication, New York Heart 

Association (NYHA) classification, left ventricular ejection fraction (LVEF) and co-morbidity 

was obtained from patient records.  

Statistical methods  

Descriptive analyses were performed using frequency distributions for categorical 

variables and mean and standard deviation for continuous variables.  

RESULTS 

Demographic and clinical profile  

Inclusion of patients is presented in Figure 1. Demographic and clinical information is 

presented in Table 1.  
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Figure 1. Flow chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patients screened with HADS 
(n=1,233) 

 

Excluded (n=70): 
- Did not wish to be contacted about 

the study (n= 38) 
- Did not reply whether they wanted to 

be contacted about the study (n=2) 

- HADS-D score too high (n=30) 
 

 

Included in the study 
(Sample size target) 

(n=88) 

Patients eligible for participation 
(n=149) 

 

Patients with HADS-A≥8 

(n=219) 

 

Did not wish to participate (n=46) 

Not able to contact (n=5) 
Not contacted by mistake (n=4) 
Eligible for participation but not included 

since enough were included (n=6) 
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Table 1. Demographic and clinical information 

 All (n=88) 

Gender, n (%)  

 Male 58 (66%) 

Age, mean (SD) 64.3 (11.7) 

Marital status, n (%)   

 Married 49 (56%) 

 Divorced 19 (22%) 

 Never married 12 (14%) 

 Widowed 8 (9%) 

Education, n (%)  

 9./10. Grade 48 (55%) 

 High School  14 (16%) 

 BA or corresponding 13 (15%) 

 College (initiated or completed) 13 (15%) 

Employed  31 (35%) 

Ever sought help for mental health problems, n 

(%) 

56 (64%) 

Treatment for substance abuse, n (%) 3 (4%) 

Inpatient at a psychiatric ward, n (%) 11 (13%) 

BMI, mean (SD) 28.2 (5.1) 

Smoking, n (%)  

 Current 19 (22%) 

 Former 46 (53%) 

Alcohol intake above national recommendations, 

n (%) 

6 (7%) 

Cardiac diagnosis, n (%)  
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 3rd degree AV block 5 (6%) 

 ARVC 6 (7%) 

 Brugada syndrome 2 (2%) 

 Coarctatio aortae 1 (1%) 

 Heart failure 48 (55%) 

 Cardiac arrest 18 (20%) 

 Ischemic heart disease 31 (35%) 

 Long QT syndrome 4 (5%) 

 Muscular dystrophy 1 (1%) 

 Ventricular tachycardia 8 (9%) 

 Ventricular fibrillation  5 (6%) 

 Mechanical mitral valve 3 (3%) 

 CABG 7 (8%) 

 Hypertension 10 (11%) 

 Atrial fibrillation  12 (14%) 

ICD indication, n (%)  

 Primary prevention 54 (61%) 

 Secondary prevention  34 (39%) 

ICD shock, n (%) 37 (44%) 

LVEF, mean (SD) 37.4 (12.6) 

Diabetes, n (%) 11 (13%) 

Beta blocker, n (%)  72 (82%) 

Amiodarone (heart therapy), n (%) 22 (25%) 

ACE inhibitor, n (%) 46 (52%) 

SNRI, n (%) 5 (6%) 

Psychoanaleptics, n (%) 4 (5%) 
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Benzodiazepine, n (%) 5 (6%) 

Antipsychotics, n (%) 1 (1%) 

HADS, n (%)  

 HADS-A, mean (SD) 11.3 (2.7) 

 HADS-D, mean (SD) 7.5 (3.5) 

 HADS-A 8+ (inclusion criteria) 88 (100%) 

 HADS-D 8+ 44 (50%) 

 HADS-D 11+ 17 (19%) 

 HADS-A 11+ 47 (53%) 

SD = standard deviation; ARVC = Arrhythmogenic Right Ventricular Cardiomyopathy ; CABG 

=coronary artery bypass grafting; ICD = implantable cardioverter defibrillator ; NYHA = New York 

Heart Association; LVEF = left ventricular ejection fraction; ACE inhibitor: angiotensin-converting-

enzyme inhibitor; SNRI = serotonin and norepinephrine reuptake inhibitors; HADS-A = Hospital 

Anxiety and Depression Scale - Anxiety; HADS-D = Hospital Anxiety and Depression Scale – 

Depression. 

 

Type of anxiety assessed by SCID  

Almost half 49% (n=43) had one anxiety diagnosis and 24% (n=21) had two (Table 2). 

Adjustment disorder was the most common diagnosis (28%, n=24) followed by panic 

disorder (27%, n=24) and generalized anxiety disorder (27%, n=23). A total of 16% (n=14) 

had no anxiety or adjustment disorder according to the SCID. 

A total of 21 patients (24%) did not have anxiety or adjustment disorder with anxiety. Of 

those, 12 (14%) had HADS-A scores of 8-10 and 9 (10%) had HADS-A scores of ≥11.  
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Table 2. Frequencies of anxiety type and adjustment disorder assessed by the SCID 

instrument 

 n (%) 

Panic Disorder (total) 24 (27) 

 Mild 13 (15) 

 Moderate 3 (3) 

 Severe 6 (7) 

 In full recovery 2 (2) 

Panic disorder with agoraphobia 3 (3) 

 Mild 3 (3) 

Agoraphobia without former panic disorder 8 (9) 

 Mild  4 (5) 

 Moderate  2 (2) 

 Severe  2 (2) 

Social Phobia 9 (10) 

 Mild 3 (3) 

 Moderate 4 (5) 

 In partial recovery 1 (1) 

 Earlier history 1 (1) 

Specific Phobia 7 (7) 

 Mild 2 (2) 

 Moderate 3 (3) 

 Severe 1 (1) 

 In partial recovery 1 (1) 

Obsessive Compulsive Disorder  5 (5) 

 Mild 3 (3) 

 Severe 2 (2) 
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Post-Traumatic Stress Disorder  10 (11) 

 Mild 5 (6) 

 Moderate 3 (3) 

 Severe 1 (1) 

 In partial recovery 1 (1) 

Generalized Anxiety Disorder  23 (27) 

 Mild 12 (14) 

 Moderate 7 (8) 

 Severe 4 (5) 

Anxiety not specified  7 (7) 

 With social phobia 3 (3) 

 Substance-induced anxiety 1 (1) 

 Mixed Anxiety and depressed mood 3 (3) 

Adjustment Disorder 24 (28) 

 With depression 1 (1) 

 With anxiety 12 (14) 

 With mixed anxiety and depression 5 (6) 

 Unspecific 6 (7) 

Number of diagnoses 88 (100) 

 None 14 (16) 

 1 43 (49) 

 2 21 (24) 

 3 5 (6) 

 4 5 (6) 
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DISCUSSION 

In this study, the anxiety or adjustment diagnoses corresponding to a positive screening 

for anxiety using HADS-A were investigated using the SCID. Of the 88 patients with a 

HADS-A ≥8, 14 did not fulfil the criteria for anxiety or adjustment disorder. A total of 50 

(56%) had an anxiety diagnosis, 20% an adjustment disorder with anxiety and 8% an 

adjustment disorder without anxiety. The most common anxiety diagnoses were panic 

disorder and generalized anxiety.  

A high proportion of patients with ICD are reported to suffer from anxiety.1 A number of 

possible explanations are described in the literature, including concerns about the severity 

of the cardiac condition; uncertainty about the function and feeling of the ICD and the 

unpredictability of receiving ICD shocks.12
  

In the current study 76% of patients screened positive with HADS-A met the diagnostic 

criteria for an anxiety disorder assessed by the SCID. In comparison, a study screening 

patients with an ICD for anxiety using Generalized Anxiety Disorder 7-item and Patient 

Health Questionnaire, reported that 57% of patients with a positive screening did not fulfil 

the criteria according to the SCID.12  

Panic disorder has previously been found in patients with ICD and very small proportions 

with phobias.13 PTSD has been investigated several times at different timepoints and with 

some variety in history of cardiac arrest in patients with an ICD with a reported prevalence 

of 7,11 and 21%.14–16 PTSD may not always be related to the disease or the ICD. Patients’ 

psychological vulnerability prior to implantation might influence the outcomes. One study 

investigated the association between PTSD and ICD shock and found none.14  
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As we hypothesized from clinical experience some patients scoring HADS-A ≥8 suffered 

from adjustment disorder. Most were, however, in combination with non-specific anxiety. 

This was typically related to adjusting to a new life situation or reacting to a serious event 

such as a cardiac arrest.  

Using the SCID instrument, it became clear that many patients suffered more complex 

anxiety as 36% had two or more types of anxiety possibly reflecting the complexity of living 

with an unpredictable disease and device. Of the 88 patients included in the study, 64% 

had previously sought help for mental health problems and 13% had been admitted to a 

psychiatric ward in their past. Less than 10% were being treated with anxiolytics. It is not 

clear from the data whether anxiety occurred before heart disease or after. However, our 

impression from the SCID interviews was that for some patient’s anxiety was a constant 

for years, for some a recurring phenomenon and for some a new experience. Regardless, 

efforts should be made to detect and alleviate patients’ anxiety as it is both an agonizing 

condition and an important risk factor in patients with ICD. 

 

Patients were recruited from two hospitals in the capital region. Both treat patients who are 

predominantly from urban areas and a higher socioeconomic level.  

In Denmark international ICD treatment guidelines are followed, however local practices, if 

any, in how mental health issues in patients with an ICD are addressed may differ.  
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Participants are not completely representative of the ICD population suffering from anxiety. 

Some did not want to participate, and others were excluded due to comorbid depression. 

These could be less or more burdened by anxiety which would thus affect the results.  

The research group and staff had no previous experience using the SCID instrument for 

anxiety assessment. The five SCID assessors were however trained by a psychologist and 

professional SCID user. Subsequently internal supervision was used, and methods aligned 

by two assessors.  

In perspective, anxiety is a risk factor in cardiac patients that can easily be screened for 

and treatment should be initiated to improve health outcomes. The present study used 

HADS for initial screening which is a good instrument to use in patients with somatic 

disease since physical symptoms are left out. In planning for interventional initiatives within 

the field of psycho-cardiology more knowledge about the onset of anxiety and the type of 

anxiety is helpful to gain knowledge about the cardiac and anxiety trajectory. Knowledge 

about effectiveness of various treatment strategies including preventive strategies is much 

needed.  

Funding 

The study was funded by Trygfonden ID 117364. The research presented was investigator 

initiated. The study funders played no role in the study. 
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Highlights 

 Among Patients with ICD scoring ≥8 at the Hospital Anxiety and Depression Scale, 

76% have a diagnosable anxiety or adjustment disorder based on a structured 

interview.  

 The most common anxiety disorders are Generalized Anxiety and Panic Disorder.  
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